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The recolonisation of the Isle of May by Common and

Arctic Terns

S. WANLESS
After an absence of 21 years Common and Arctic Terns

recolonised the Isle of May in 1979 and 1984 respectively.

The colony increased each year and in 1987, 76 Common
and 126 Arctic Tern nests were found. The timing of

breeding was consistently later than at nearby colonies

but breeding output was much higher than at Aberlady
Bay. Possible explanations for the terns' departure and^c\^
re-establishment are discussed. /

Introduction

Four species of terns bred on the Isle of

May, Firth of Forth during the first half of

the 19th century but the colony was aban-

doned about 1850. Terns bred again from

1921 to 1957 with numbers varying greatly

from year to year (details in Eggeling 1960).

Common Terns Sterna hirundo were par-

ticularly numerous in 1927 and 1936 and
reached a peak of 5-6000 pairs in 1946-7;

numbers of Arctic Terns S. paradisaea were

highest in 1936 (800 pairs) and in 1946

(400-550 pairs) which was also the peak year

for Sandwich Terns S. sandvicensis

(1400-1500 pairs) and Roseate Terns S.

dougallii (c. 15-20 pairs). At its zenith in

1946 the colony held 6800-8100 pairs, but

in subsequent years numbers of all species

declined and breeding success was poor.

For 24 years from 1958 there were only a

few isolated breeding attempts, mostly by
Common Terns (Eggehng 1974, Tasker

1979, Lack 1980, Bayes 1981). In 1982 a

small colony of Common Terns was re-

established and in 1984 Arctic Terns also

resumed breeding. This paper documents
these recolonisations.

Methods

To keep human disturbance to a minimum
no detailed nest checks were made.
However, each year visits of less than 20

minutes were made to the colony at approx-

imately weekly intervals in good weather

conditions. In 1982 nests were not marked
but in 1983 clutches were numbered (felt tip

pen on eggs). Since then all nests have been

marked with short numbered stakes placed

C.30 cm away from the nest. Occasional

observations made from a temporary hide

and/or the Lighthouse tower provided in-

formation on the extent of the colony each

year, the species present and their biology.

The species count for each year was the

cumulative total of nests found. A few of

these nests were almost certainly repeats

after earlier failures and so the counts

presented will slightly overestimate the

number of breeding pairs. The locations of

place names mentioned in the text are shown

in Fig. 1.

Results

Numbers and distribution

Between 1958 and 1981 there were seven

nesting records of Common Terns and one

of Arctic Terns (Table 1). Four pairs of

Common Terns bred in 1981 but the nests

were widely scattered both in space and time

and it was not until 1982 that a well-defined

colony was established. During May 1982

increasing numbers of Common Terns

displayed over North Plateau just north of
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NORTH HORN

250 m

RUFF GREEN

THREE )

TARN NICK -^

LIGHTHOUSE

SOUTH PLATEAU

^^^^T ANDREWS WELL
• '• ^^ HIGH ROAD

HOLYMANS
OAD
T

-. 2^

WATER CATCHMENT

FIGURE 1 Isle ofMay showing places mentioned in the text.

The dotted lines indicate tracks.

the Lighthouse and two nests with single

eggs were found in an area of sorrel Rumex
acetosa on 27 May. Fourteen nests were

found that year and the number of birds

present reached a peak of 52 on 26 July

(Table 2). In addition, one pair of Common
Terns nested near the Water Catchment on
South Plateau. The North Plateau area was

re-occupied in 1983 and 1984 when respec-

tively 37 and 36 nests with eggs were found.

In 1984 seven pairs of Arctic Terns arrived

with an influx of Common Terns between

15 and 23 June and subsequently 19 pairs

of Arctic Terns bred in an area of close-

cropped turf and rock overlooking the

Common Tern colony. A pair of Common
Terns probably attempted to breed on South

Plateau.

In 1985 the two species showed the

same segregation in the North Plateau col-

ony as in 1984, apart from an isolated pair

of Common Terns which nested below the

Beacon. Numbers continued to increase and

80 Common and 87 Arctic Tern nests were

found. In 1986, the Arctic Tern was the

most numerous species with an estimated

128 nests; only 22 Common Terns nested

and the colony was more fragmented than

previously. Sixty-five clutches, mainly of

Arctic Terns, were found in their usual area

on North Plateau. There was a second more
dispersed sub-colony of 85 nests between the

Beacon and Holyman's Road. At least 17

nests were Common Terns' and most of

these were either on the concrete base of the

old Lookout or in the tall vegetation on the

ash heap below the Beacon. Most of the

Arctic Tern nests were on the short-cropped

turf towards Holyman's Road. Two pairs

(? species) laid on the ridge running parallel

to the High Road between the Lighthouse

and Three Tarn Nick and another pair

nested just south of St Andrew's Well. No
terns bred in the area originally colonised.

On 22 July following a helicopter incident,

the North Plateau colony was entirely
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TABLE 1 Details of breeding attempts by terns on the Isle of May, 1958-81. (Information taken from

Eggeling 1974, Tasker 1979, Lack 1980 and Bayes 1981).

Year Species

of Tern

Location Comments

1973 Common Low Light - Tarbet Nest with eggs, fate unknown.

1979 Common Water catchment,

South Plateau

Nest with one egg by 27 June.

Failed.

1980 Arctic Water catchment,

South Plateau

Nest with two eggs on 5 July.

Failed.

1981

Common

Common

Water catchment,

South Plateau

Centre of island,

north of Low Light

Nest with two eggs on 18 July.

Hatched, young survived at

least 6 days.

Nest with one egg in mid-June.

Failed.

Common South Plateau Nest with two eggs on 2 July.

Failed.

Common North Plateau Nest with one egg on 13 July.

Hatched 3 Aug., fate unknown.

Common ? Nest with two eggs on 14 July.

Hatched 5 Aug., young survived

at least 9 days.

TABLE 2 Numbers of Common and Arctic Tern nests and hatching success (% eggs hatched of those laid)

and overall breeding success (% young fledged from total eggs laid) on the Isle of May, 1982-7.

(Information taken from Frazer 1982, Wanless 1983, 1984, 1986, Wanless & Ewins 1985, Dore & Wanless

1987).

Year Numbe r of nests Hatchir g success Overall breeding No. young No. young
% success fledged fledged

% per nest

Common Arctic Total Common Arctic Common Arctic Species Species

Tern Tern Tern Tern Tern Tern combined combined

1982 15 - 15 - - C.25** - 7 0.47

1983 37 - 37 36 - 13 - c.4-11 0.11—0.30

1984 37 19 56 85 87.5 High High c. 50-60 0.89—1.07

1985 80 87 167 70 78 1.7 3.1 8 0.05

1986 22 128 153* C.95 c.95 Moderate" Moderate" c. 80- 100 0.52—0.65

1987 76 126 202 High High Moderate Moderate c.lOO 0.50

Notes: * includes unspecified nests.

** 14 nests produced a minimum of 17 young of which at least seven fledged successfully.

° eggs and young from at least 25 nests were lost after disturbance by a helicopter.
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deserted. As a result the eggs and small

young from at least 25 nests were robbed

by gulls; some of the larger chicks were pro-

bably also killed although some apparently

moved to the Beacon colony. Young which

had already fledged did not return to be fed

and apart from a few birds which flew over

the colony in the days immediately follow-

ing the incident, adults ignored the area for

the rest of the season.

In 1987 the bulk of the terns (74 Com-
mon and 123 Arctic Terns) nested within the

Beacon area; also 2 pairs of Common and
2 pairs of Arctic Terns nested on North

Plateau and one pair of Arctic Terns nested

near St Andrew's Well. It is possible that

this shift in distribution was in response to

the previous year's helicopter disturbance.

In the 1930s and 1940s, the main
breeding area was immediately below the

North Horn, but during thel950s terns bred

on the east side of Ruff Green, around St

Andrew's Well, the south end of North

Plateau and the slopes between Holyman's
Road and the Lookout (Eggeling 1974).

Recolonisation has thus occurred in all the

latter areas except Ruff Green, which Eg-

geling considered to be suboptimal, but the

traditional stronghold at North Horn has

not been recolonised.

Timing of breeding

Between 1973 and 1981 most clutches were

not started until July (Table 1) but breeding

was generally earlier once birds started to

breed in groups. One pair of Common
Terns had one egg by 16 May 1982 but lay-

ing usually began at the end of May, with

the main laying period from 10 to 25 June.

The earliest chick hatched around 21 June
and the first young fledged in the third week
of July. The timing of laying was similar

from year to year and was consistently later

than at nearby colonies. For instance, from
1982 to 1987 the first Arctic Tern egg at

Aberlady Bay was laid between 18 and 27

May and most Common and Arctic Tern

clutches were initiated by the end of the first

week of June (P.R. Gordon pers. comm.).

Similarly the first Arctic Tern egg on the

Fame Islands was found each year around
16 May and the first Common Tern egg bet-

ween 17 and 22 May (National Trust Wat-
chers pers. comm.). At the Sands of Forvie

comparable dates were 22-29 May for Arc-

tic Tern and 22-31 May for Common Tern

(A.J.M. Smith pers. comm.).

In many seabird species young birds

tend to breed later than older ones (e.g.

Coulson & White 1958). This effect has been

found in Common Terns (Hays 1978, Nisbet

et al. 1984), but there was no significant dif-

ference in laying date amongst different age

classes of Arctic Terns on the Fame Islands

despite younger birds arriving consistently

later (Coulson & Horobin 1976). However,

the situation may well be different in a new-

ly formed colony such as the Isle of May.

Breeding success

Four of the eight breeding attempts made
between 1973 and 1981 failed soon after lay-

ing, but one pair in 1981 possibly fledged

two young (Table 1). Similarly, all isolated

nests failed during the period 1982-7. In the

main colonies, breeding success varied great-

ly from year to year (Table 2). In 1985 ear-

ly clutches were far more successful than late

clutches: of clutches started before 25 June

8 1 % (n = 58) of Common and 82% (n = 76)

of Arctic Terns were successful, whereas

comparable figures for those started on or

after 25 June were 13<^o (n= 18) and 0%
(n = 10). In 1986 and 1987 there was no such

obvious seasonal decline.

Causes of failure were mostly unknown
but late clutches were sometimes abandoned

and predation by Herring Gulls Larus

argentatus and Lesser Black-backed Gulls

L. fuscus of both eggs and chicks occurred

in most years. For example, during 30

minutes on 16 July 1985, gulls made a total

of 21 separate raids and at least two tern

chicks were taken. Losses of both eggs and

chicks tended to be greater when the weather

was wet and windy; in 1987 at least 10 clut-

ches were deserted and 69 dead chicks most-

ly aged 1-2 days but a few up to 14 days old.
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were found between 12 and 23 July during

a period of persistent wet and windy

weather. In part this may have been due to

chilling but several studies have shown that

high winds decrease the food capture rates

by adult terns and the growth rate of chicks

(e.g. Dunn 1975, Taylor 1983) so food shor-

tage may have been a contributing factor.

Except for 1985, breeding success of

Common and Arctic Terns on the Isle of

May was similar to that found in previous

studies (Langham 1972, Coulson & Horobin

1976, Hays 1978). It was markedly higher

than the breeding output from the nearby

colony at Aberlady Bay where a total of no

more than 1 1 young Common/Arctic Terns

fledged between 1982 and 1987 from an an-

nual breeding population of 68-1 13 pairs i.e.

a productivity range of 0-0.04 young/pair

(P.R. Gordon, pers. comm.). Breeding suc-

cess on the Isle of May was also generally

higher than at the Sands of Forvie where.

except in 1987, output was less than 0.36

and 0.21 young/pair for Common and Arc-

tic Terns respectively. The installation of an

electric fence at Forvie in 1987 prevented

predation by Foxes Vulpes vulpes and
breeding success increased to 1.5 and 1.0

young/pair (details supplied by A.J.M.
Smith). Terns occasionally do have breeding

failures such as that observed on the Isle of

May in 1985 (Bullock & Gommersall 1981).

Prey

In 1985 some observations were made on
prey items brought in both for display by
adults and to feed their chicks (Table 3).

Sandeels Ammodytes sp. were the com-
monest prey of both tern species. Clupeidea

(mostly herring Clupea harengus) were

caught more frequently by Common Terns

but Arctic Terns took a wider variety of

items. A similar range of prey types was
recorded in the less detailed observations

TABLE 3 Prey items brought in by terns on the Isle of May, 1985. (Data from Wanless & Ewins 1985).

Common Te rn Arct c Tern

Prey Items Display

only

Chick Total Proportion

food (%) of all

Display

only

Chick Total Proportion

food (%) of all

prey prey

Sandeels Ammodytes sp. 27 26 53 54 26 100 126 66

Clupeidae (mostly herring

Clupea harengus) 9 20 29 27 10 25 35 18

Three-spined stickleback

Casterosteus aculeatus - 8 * _ 8 8

Cod Cadus morhua 1 1 0.5

Blenny sp. Blenniidae 1 1 1

Flatfish sp. 5 5 3

Unidentified fish 3 3 3 10 10 5

Prawn/Shrimp 1 1 1 1 1 0.5

Earthworm Lumbricus sp. 3 3 2

Unidentified 1 2 3 3 6 5 11 6

Totals 42 48 98 55 137 192

Note: *items found lying in or near nests could not definitely be attributed to either display or

chick food categories.
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made in other years, but rockling Ciliata sp.

were taken in 1983 and 1984 and herring was

thought to be the main prey item in 1984.

Evidence of prospecting by other tern species

Roseate and Sandwich Terns bred on the

Isle of May between c. 1930 and 1956 (Eg-

gehng 1960). There have been no records of

the former showing interest in the island,

but since 1980 Sandwich Terns have

sometimes done so; a single bird was seen

carrying fish on 28 July 1980 (Lack 1980),

in 1985 c. 10 birds regularly flew over the

North Plateau in early June (one was seen

carrying a display fish) and on 13 June some
landed in the Common/Arctic colony

(Wanless & Ewins 1985). On 18 June 1986

Sandwich Terns were seen displaying over

South Plateau (Wanless 1986).

Discussion

In contrast to many seabird species whose
numbers have increased in Scotland this cen-

tury, terns are now generally less abundant

than previously (Thom 1986). In a review

of breeding terns in Britain and Ireland,

Thomas (1982) identified some adverse fac-

tors which have had marked effects on tern

numbers between 1975 and 1979. These in-

cluded high tides and bad weather, human
disturbance, predation and gull problems.

Eggeling (1960) considered that terns aban-

doned the Isle of May in the 1950s because

increasing numbers of Herring and Lesser

Black-backed Gulls forced them to move
from their favoured breeding area near the

North Horn to the less favourable centre of

the island. Gulls were seen eating tern eggs

and chicks and, in the final years of the col-

ony, the few terns which attempted to breed

had extremely low nesting success. When
terns finally deserted the island in 1958,

there were c.3000 pairs of gulls (Eggeling

1960). Gull numbers continued to increase

to c. 17,500 pairs in 1972 (Eggeling 1974).

At this time the Nature Conservancy started

to cull breeding gulls on the island. Over the

next ten years the gull population was reduc-

ed to 3-4000 pairs and by 1982, when Com-
mon Terns returned, gull numbers were

similar to those at the time of the desertion.

Thus the terns' absence from the Isle of May
coincided with the period that the gull

population exceeded 3-4000 pairs.

However, other factors could also be

involved. For instance, young herring are

often important prey for terns during the

breeding season (Cramp 1985). The Firth of

Forth once had a large spring-spawning her-

ring stock which supported a considerable

human fishery. Catches were good in the

1930s and early 1940s but fell rapidly from
1942 onwards, and between 1946 and 1963

virtually no adult herring were caught in the

Forth (Saville 1963). Herring were apparent-

ly still scarce in 1973 at the start of a long

term study of the diet of young Puffins

Fratercula arctica, and initially no herring

of the size taken by terns were recorded

(Hislop & Harris 1985). They first appeared

in the Puffin's diet in 1975 but it was not

until 1980 that the proportion exceeded

10%. Since 1981 the proportion has rang-

ed from 34-39% (Hislop & Harris 1985,

M.P. Harris pers. comm.) and the years

(1984, 1986) with the highest percentages of

herring in the diet coincided with the years

of highest breeding success for the terns. In

the Firth of Clyde more than 50% of the

annual variation in the number of Common
and Arctic Terns breeding on Horse Island

could be explained by changes in the abun-

dance of post-larval and juvenile herring

(Monaghan & Zonfrillo in press). Herring

are obviously important in influencing the

numbers of many species of seabird (e.g.

Coulson & Thomas 1985, Aebischer 1986,

Anker-Nilssen 1987). However, whilst there

is broad agreement between the absence of

terns from the Isle of May and apparently

low herring stocks in the Firth of Forth,

there are anomalies. First, the tern colony

peaked in 1946 and 1947 just as the herring

fishery collapsed. Second it persisted, albeit

with reduced numbers of birds, for a fur-

ther 10 years. Third, the terns' recovery

lagged behind the increase in herring abun-

dance by several years.
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Another factor could have played a

part in the terns' disappearance. In 1955

there was an outbreak of myxomatosis

amongst the Rabbits Oryctolagus cuniculus

on the Isle of May which was followed by

marked changes in the vegetation during this

and the next two seasons (Eggehng 1960).

Although the main dechne in tern numbers
occurred before this, the long, rank vegeta-

tion was possibly unsuitable nesting habitat,

particularly for Arctic Terns which prefer

close-cropped turf (Cramp 1985).

No natural mammalian predators (such

as rats Rattus spp. or Foxes) have been

recorded on the Isle of May but the

Lighthouse keepers used to keep pets and

in the early 1970s one dog was adept at dig-

ging out and kilhng Puffins (M.P. Harris,

pers. comm.). However, there is no men-
tion in the Observatory records of dogs or

cats affecting terns. Similarly it is hard to

decide if human disturbance contributed to

the terns' desertion. Since their recolonisa-

tion the terns have been protected by rop-

ing off the breeding areas. In 1983 and 1984

decoys were put out to attract prospecting

birds and in 1983 sound recordings of tern

vocalizations were played. Such measures

have been effective in re-establishing terns

in other areas where they bred formerly

(Kress 1983), and may have helped here.

The 1958-79 episode was not the first

case of the island being abandoned by
terns. During the first half of the 19th

century there was a sizeable tern colony but

this was deserted between 1850 and 1920

(Eggeling 1960). In this instance there were

no large gulls nesting on the island (Eggeling

1960), the Forth herring fishery was thriving

(Saville 1963) and myxomatosis was un-

known (Matthews 1952). The true reason(s)

for the terns' desertion and recolonisation

of the Isle of May is unlikely ever to be

known but clearly there were several factors

operating at the time which could have pro-

duced the observed changes.
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The distribution and status of Arctic and Great Skuas in

Shetland 1985-86

P.J. EWINS, P.M. ELLIS,

D.B. BIRD AND A. PRIOR
Totals of 1912 Arctic Skua and 5647 Great Skua Apparently
Occupied Territories (AOTs) were recorded in Shetland
in 1985-86, representing 61% and 76% of the British

breeding population. On the Shetland Mainland Arctic

Skua numbers have increased at c.4% p.a. and Great
Skua numbers at c.9% p.a. since 1974-75. Human
persecution and reclamation of moorlands may have
affected numbers locally, but food availability was
probably the main factor influencing skua numbers.
Widespread breeding failure of terns in recent years has
probably reduced Arctic Skua breeding output and
recruitment.

Introduction

Shetland and Orkney are the traditional

British strongholds of the Arctic Skua Ster-

corarius skua and the Great Skua Catharacta

skua (Cramp & Simmons 1983, Thom
1986). Apart from early documentation of

the Great Skua colonisation in the 19th

century (e.g. Low 1879) no attempt was
made to assess breeding numbers until the

'Operation Seafarer' surveys in 1969 and
1970 (Cramp et al. 1974). Unfortunately

these surveys did not cover large areas of

suitable skua breeding habitat inland and so

the number of skuas was underestimated.

Much better coverage was achieved by
the RSPB skua surveys in 1974 and 1975

(Everett 1982), but census techniques for

breeding skuas have been greatly improved
since then (Fumess 1982). Using these refined

census methods Meek et al. (1985) conducted

a complete survey of Orkney skuas in 1982,

which revealed some dramatic increases. A
full survey of breeding skuas in Shetland

was clearly overdue.

There has been speculation that Arctic

Skua numbers in Shetland may be declining,

possibly due to reduced food availability

stemming from poor breeding success of

Arctic Terns Sterna paradisaea and Kitti-

wakes Rissa tridactyla in recent years

(Furness et al. 1986, Heubeck & Ellis 1986).

Following surveys in 1985 of moorland birds

in several large areas of Shetland (Peacock

et al. 1985, Wynde & Richardson 1985), we
carried out surveys in 1986 to complete the

coverage for skuas. The detailed results have

been presented in a full report (Ewins et al.

1987). This paper summarizes the results

and discusses population trends and factors

influencing them.

Methods

We used the 'Apparently Occupied Territory'

(ACT) as the count unit, as recommended by

Furness (1982). An AOT was scored for any of

the following:

(i) positive signs of breeding (e.g. nest, eggs or

young)

(ii) incubating adult

(iii) distracting or alarming aduh(s)

(iv) pair or single bird in potential breeding

habitat and apparently attached to the area

Skuas flying past, or feeding, or single birds

flushed from an area and which flew out of sight

were not recorded. Groups of three or more skuas
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seen together regularly but which showed no sign

of territorial behaviour were recorded as 'club'

(non-breeding) birds. Some failed pairs may have

tolerated other birds in their territories, thereby

causing us to underestimate AOTs.
Between May and July 1986 the NCC

Upland Bird Survey carried out detailed surveys

of terrestrial birds on 32 moorland plots in

Shetland, using standard techniques described by

Reed et al. (1983). These surveys recorded the ac-

tivity and position of every skua seen from the

fixed transects. We translated this information in-

to AOTs using the criteria outlined above. Counts

of nests were used for Great Skuas on Noss (1983)

and Hermaness (1985).

Moorland areas were divided into blocks

which could be covered by one or two surveyors

within a few hours. With the exception of the 1986

NCC plots the survey method involved walking

transects up to a maximum of 500 m apart. Walk-

ing along ridges was an effective means of cover-

ing large areas in suitable locations. At the same

time, a watch was kept for skuas flying up ahead.

In addition the observer stopped at regular inter-

vals (c.200-300m) and scanned the area

thoroughly from a suitable vantage point. In areas

where skuas were numerous, scanning took longer

and more transects were walked. In such colonies

it was usually necessary to stand or sit for five

minutes to allow birds to settle before meaningful

plots of AOTs could be made. Two people walk-

ing adjacent transects caused much confusion in

high density areas, and we found that a single

observer could census these areas more accurately

by plotting AOT positions from various vantage

points.

Surveys were completed between 25 May and

8 July, the majority during June. This six-week

period was selected on the basis of available in-

formation on the timing of breeding in both

species, and the timing of skua surveys elsewhere.

There was no evidence that the timing of breeding

in the two survey years differed markedly from

normal (Ewins et al. 1987, Furness 1977a, Furness

TABLE 1 Shetland regional totals of skua Apparently Occupied Territories (AOT) and club birds, 1985-86.

Roman numerals correspond to regions shovi'n in Figs. 1 & 2. Proportions (%) are those in each

region of the Shetland ACT total.

Region

ARCTIC SKUA

AOT AOT Club

GREAT SKUA

AOT AOT Club

1 Unst 267 14.0 1257 22.3 203

II Yell 192 10.0 33 313 5.5 38

III Fetlar 180 9.4 248 4.4 35

IV Whalsay islands 41 2.1 1 4

V North Mainland 175 9.2 233 4.1 7

VI Central Mainland &
Yell Sound islands

189 9.9 10 114 2.0 4

VII West Mainland 169 8.8 96 1.7 35

VIII South Mainland
& islands

326 17.0 6 792 14.0 119

IX Fair Isle 115 6.0 20 84 1.5 54

X Foula 164 8.6 35 2495 44.2 858

XI Papa Stour 94 4.9 14 0.2

TOTAL 1912 104 5647 1357
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• 1-20
• 21-50

• 51-150

FAIR ISLE

FIGURE 1 The number of Arctic Sl<ua AOTs in

different areas. Regions (Roman numerals)

correspond with those in Table 1.

FIGURE 2 The number of Great Skua AOTs in

different areas. Regions (Roman numerals)

correspond with those in Table 1.

1980). Counts at either end of the day were avoid-

ed, and were not carried out in winds exceeding

Beaufort force 4, or in persistent rain, very cold

conditions or fog.

The largest areas were covered in 1986 by the

RSPB (Bird et al. 1986), and the NCC. Many
volunteers provided coverage of smaller areas, in

conjunction with the Seabird Colony Register.

Many areas of farmland and crofting in-bye were

not surveyed because it was well-known that skuas

were rarely seen on such habitat. Nevertheless,

as a check various in-bye areas on the Mainland
were observed from surrounding roads, and the

anticipated absence of skuas was confirmed.

The colour phase of Arctic Skuas was deter-

mined on the basis of belly colouration i.e.

dark (melanic) or pale, as recommended by

P. O'Donald (in Meek et al. 1985).

Statistical tests are denoted by superior

figures and the results are given in the Appendix.

Results

Totals, distribution and density

The surveys in 1985 and 1986 recorded 1912 Arc-

tic Skua AOTs and 5647 Great Skua AOTs in

Shetland, together with 104 club Arctic and 1357

club Great Skuas. Breeding skuas were found

throughout Shetland but there was much regional

variation (Table 1), which was not due simply to

differences in the availability of nesting habitat.

Breeding density also varied markedly between

regions (see below).

Breeding Arctic and Great Skuas occurred

most commonly in the northern isles (Unst,

Fetlar, Yell), the south Mainland, and on some

of the larger offshore islands. Arctic Skua AOTs
were more regularly dispersed than Great Skua

AOTs, although numbers were markedly lower

in the central and east Mainland as far north as

Ronas Hill (Fig. 1). Foula held nearly half of
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TABLE 2 Breeding number and densities of

skuas in various breeding aggregations, 1985-86.

Densities refer to the area occupied by the

aggregation, not of the island or region.

ARCTIC SKUA GREAT SKUA

Location AOTs AOTs
per

AOTs AOTs
per

km2

ISLANDS

Foula 164 133 2495 277

Fair Isle 111 85 81 45

Noss 15 150 388 242

Mousa 21 53 9 30

Hascosay 10 33 29 26

Hermaness
(Unst)

11 55 819 60

MAINLAND

North Roe 40 13 81 12

Mio Ness-Toft 31 12 10 6

Sandness Hill 20 17 31 11

W. Quarff 18 3 10 3

S. Mainland

hills (N)

21 12 57 10

S. Mainland
hills (S)

27 13 82 22

Shetland's Great Skuas, and Unst just less than

a quarter. Great Skuas were scarce throughout

the west, central, east and much of the north

Mainland (Fig. 2).

Breeding densities for each species were

calculated for smaller islands, or discrete breeding

aggregations on larger land masses by measuring

the area of a polygon drawn around the outer-

most AOTs of each breeding aggregation (but

omitting isolated AOTs). There was considerable

variation in breeding density throughout

Shetland, with the highest densities of each species

tending to occur on smaller islands and in the

largest colonies (Table 2). This was not always

the case though. A regression of Arctic Skua
breeding density (Y) against the number of AOTs
(X) of the adjacent Great Skua colony showed
a highly significant linear relationship' indicating

that in the vicinity of the larger Great Skua col-

onies, Arctic Skuas bred at higher density. This

applied both to colonies on islands and on the

Mainland.

Characteristics of breeding territories

Distance from the nearest sea Due to the con-

voluted nature of the coastHne no part of Shetland

is more than 5 km from the sea (Flinn 1974). Most

skua AOTs were within 2 km of the sea (92''7o for

Arctic Skua, and 97% for Great Skua). Skua con-

centrations on small islands will obviously tend

to over-represent the categories closest to the sea.

However, even when the Foula data were omit-

ted 95<^o of Great Skua AOTs were within 2 km
of the sea. There was a highly significant dif-

ference between the two species in the proportion

of AOTs at different distances from the sea, both

including^ and excluding^ the Foula Great Skua

data. Overall, significantly more Great Skuas than

Arctic Skuas bred within 1 km of the sea (79%
vs. 6007o)l

Slope Slopes were measured from 1:25,000 OS
maps, and AOTs categorised by slope of habitat

i.e. shallow/nat (<10°), medium (10-30°), or

steep ( < 30°). On Foula all the Arctic Skuas bred

on shallow/flat ground, but 36% of Great Skuas

bred on slopes of medium gradient, and 9% on

steep slopes. Ewins et al. (1986) showed than when
compared with availability there was a significant

tendency for Great Skuas to breed away from

steeper slopes.

Elsewhere in Shetland no skua AOTs were

found on 'steep' slopes, and 'medium' slopes sup-

ported only 1 % of Great Skua and 0.2% of Arc-

tic Skua AOTs (these were all close to large

seabird colonies).

Habitat type Most skua AOTs occurred on

peatland dominated by heather Calluna vulgaris.

The only area in which Great Skuas were found

breeding on in-bye grassland was Foula; up to 10

pairs (0.4% of the Foula population) were involv-

ed, and their breeding attempts were usually

destroyed. Great Skuas preferred to nest amongst

vegetation up to c. 12 cm high, whereas Arctic

Skuas often nested in shorter vegetation. Accor-

dingly, Great Skuas were found nesting not only

on peatlands dominated by heather, crowberry

Empetrum nigrum and blaeberry/cowberry Vac-

cinium myrtillus, V. vitis-idaea, but quite often in

wetter flushes with larger stands and clumps of

coarse grasses and rushes Juncus spp. Arctic Skua

AOTs were found less frequently in such poorly-

drained areas with taller vegetation, and most oc-

curred on heathery bogs, or on drier moors

dominated by very short heather and various

herbs and lichens, often with substantial maritime

influence. Moors overlying serpentine bedrock,
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those on shallow soils, and those from which the

peat had previously been removed by man, were

used regularly by Arctic Skuas, but not by Great

Skuas, probably because the vegetation was very

short.

In a few areas Arctic Skuas had estabhshed

AOTs on grassland. On Foula c. 10 Arctic Skua

AOTs (6°7o of the Foula total) were on in-bye

grassland, and most bred, apparently successfully.

On Fair Isle only 2 (2'yo) were on previously im-

proved grassland, although a few pairs bred in

mires dominated by rough grasses, where former

drainage systems had not been maintained. The
apphcation of lime and surface seeding of the Has

Brecks area by the Bird Observatory on Fair Isle

in 1984 has apparently not yet affected the

number of Arctic Skua AOTs there. This flat area

of short heather has traditionally been one of the

core breeding areas on Fair Isle. By 1986 the alien

grass mix had provided a green sward, but

although most of the original heather was dead

(due to the liming), the leafless, shrubby remains

of the plants were presumably sufficient to en-

courage the returning Arctic Skuas to establish

AOTs here and breed. Elsewhere in Shetland Arc-

tic Skuas bred only rarely on improved grassland,

and we knew of no AOTs on areas re-seeded

within the last decade.

Arctic Skua colour phases

The colour phases of birds in pairs and of single

Arctic Skuas were pooled for regions with ade-

quate sample sizes. This showed that the incidence

of pale phase birds in the South Mainland, adja-

cent islands and Fair Isle (regions VIII and IX
in Table 3) was significantly lower than found fur-

ther north and west in Shetland (18.3°7o and

23.8°7o respectively)^ In 1986 the overall in-

cidence of pale phase birds in Shetland was 21 .6°7o

(Table 3), which was significantly lower^ than

the 26. 5 "^0 quoted for Shetland between 1943 and

1979 by Meek et al. (1985).

The colour phase of both members of 662

pairings was recorded in 1986 (Table 4). There

was a significant difference between the propor-

tions in the S. Mainland, adjacent islands and Fair

Isle, and those elsewhere in Shetland". This was

consistent with the previous result, that pale phase

birds were more frequent further north in the

Shetland archipelago. Similarly, the overall

Shetland proportions had changed significantly

from those recorded between 1943 and 1979*.

Overall, pale x pale pairings are now rarer, and

melanic x melanic pairings commoner than

previously (Table 4).

TABLE 3 The frequency of pale phase Arctic

Skuas in 1986. Only those regions with

reasonable sample sizes are detailed. N = total

number of individuals whose colour phase was
determined.

Pale phase

Region N n %

1 Unst 188 41 21.8

III Fetlar 184 43 23.4

V N. Mainland 47 10 21.3

VI C. Mainland etc. 188 51 27.1

VII W. Mainland 117 28 23.9

VIII 5. Mainland etc. 424 84 19.8

IX Fair Isle 226 35 15.4

X Foula 235 55 23.4

Shetland 1986 1615 349 21.6

Discussion

Comparison with the 1974-75 survey

Everett (1982) reported that the surveys in

1974 and 1975 found (estimated) at least

1631 pairs of Arctic Skua and at least 5451

pairs of Great Skua in Shetland. The surveys

in 1985 and 1986 recorded 1912 Arctic Skua

AOTs and 5647 Great Skua AOTs. A
straightforward comparison of these totals

suggests increases over the 11 -year period

of 17<^o for Arctic Skuas and 4% for Great

Skuas, but such direct comparison of totals

is invalid for a number of reasons:

(i) the

(ii)

Coverage was incomplete in

1974-75 surveys.

When examining original survey

data/maps from 1974-75 we found

some discrepancies between what was

actually recorded, and the results sum-

marised (and estimated) in Everett's

paper.

(ill) Estimates were made for some areas

and islands in 1974-75 (Everett 1982).

Our experience in 1986 has shown that,

at least for some areas, local or-

nithologists had a rather poor idea of

skua breeding numbers.
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TABLE 4 The colour phases

= total number of pairings

of Arctic Skua pairings in Shetland in 1986.

Previous Shetland data from Meek et al

p = pale,

(1985).

m = melan ic, N

PAIRINGS

N

m X m m X p P X P

Region n % n % n %

1 Unst 92 60 65.2 24 26.0 8 8.6

III Fetlar 92 55 59.8 31 33.7 6 6.5

V N. Mainland 16 11 68.8 4 25.0 1 6.3

VI C. Mainland etc. 66 35 53.0 30 45.5 1 1.5

VII W. Mainland 41 27 65.9 8 19.5 6 14.6

VIII S. Mainland etc. 150 96 64.0 53 35.3 1 0.7

IX Fair Isle 113 80 70.8 31 27.4 2 1.8

X Foula 89 52 58.4 29 32.6 8 9.0

Shetland 1986 662 418 63.1 210 31.7 34 5.1

Shetland 1943-79 376 218 58.0 120 31.9 38 10.1

(iv) The 1974-75 surveys used less rigorous

census criteria, based on the scoring of

"pairs holding territory". Bradley et al.

(1975) detailed what they regarded as

a 'pair', and distinguished between ter-

ritorial pairs, and non-breeding pairs,

but they only regarded a single bird to

be a breeder, or on territory, if it per-

formed some distraction display. We
are not aware that any consistent ap-

proach was adopted in other areas

then.

In attempting to compare results from
the two surveys, we considered only those

areas for which coverage was known to be

complete in 1974-75. Although it is not

known how the 'pair' census unit of 1974-75

would have compared with an AOT unit,

for the purposes of this analysis we have

regarded them as comparable.

The comparisons of totals between

surveys for 12 islands and six areas on the

Shetland Mainland revealed that for both

skua species there was a good deal of varia-

tion in the magnitude and direction of

change between sites, although trends were

apparent. For these sample areas (which bet-

ween them held 75% of Shetland Arctic

Skuas, and 93% of the Great Skuas in

1985-86), the overall weighted mean increase

was 0.897o for Arctic Skuas and \5A% for

Great Skuas. These figures represent

average annual increases of 0.1% for Arc-

tic Skua, and 1.3% for Great Skua.

For Arctic Skuas, the general trend was

for a slight decrease on islands, but a

substantial significant increase on the

Mainland. Great Skua numbers had increas-

ed significantly on islands, and even more
so on the Mainland (Table 5).

Status and population trends

Using the most recently available informa-

tion we have compared breeding numbers

in different parts of the British range (no

skuas are known to breed in Eire, N.

Ireland, England or Wales). Although
surveys in Orkney and Shetland have used

the AOT as the count unit, counts and

estimates elsewhere have usually been of

pairs. We have not attempted to convert one

unit to the other, and totals are given as

either AOTs or pairs. Shetland supports

61% of Britain's Arctic Skuas, with most

of the remainder breeding in Orkney (33%).

Great Skuas are even more restricted to
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Shetland, with 76% of the British popula-

tion breeding there, and 22% breeding in

Orkney (Table 6).

The current Scottish breeding popula-

tion of c. 3 150 pairs/AOTs of Arctic Skuas

represents only 0.3-3% of the estimated

world population, but in terms of the

population in the NE Atlantic it is an

important breeding concentration; the

only larger populations are in Norway (8000

pairs) and Iceland (4000 pairs, Furness

1987).

Furness (1986) estimated that c. 12,500

pairs of Great Skuas breed currently in the

northern hemisphere. He used 5000 pairs as

the Shetland total; this we can now increase

to 5647 AOTs, making the best current

estimate 13,147 pairs/AOTs. Therefore

Iceland, with c.5000 pairs (38%), and
Scotland with c.7425 AOTs (56%) are the

strongholds, and within Scotland, Shetland

alone holds 43% of the northern hemisphere

population. The 2495 AOTs on Foula

account for c. 19% of the total northern

hemisphere breeding population.

In the mid-1970s the Great Skua was
considered to be increasing in Scotland at

an average rate of 7% p. a. (Furness 1987).

A direct comparison of the 1974-75 survey

total of 5970 + pairs (Everett 1982) with the

1985-86 figure (incorporating 1980s data for

Orkney, Hebrides etc.) of c.7425 AOTs for

Scotland suggests on average increase of

only 2% p. a. over the last 1 1 years. Taking
into account the improved coverage in

recent surveys in the northern isles, and the

small populations elsewhere, the increase of

Scottish Great Skuas appears to be levelling

off. A similar calculation for Scottish Arctic

Skuas also reveals an average increase of 2%
p. a. over the same period.

It is difficult to assess overall trends in

Shetland precisely as survey methods and
coverage have improved greatly in recent

years, but different trends are evident on
islands compared with the Mainland (Table

5). However, skua breeding numbers and
their distribution have been recorded in

more detail since 1960 at the major seabird

stations of Fair Isle, Foula and Noss (Fig.

3). At these sites Arctic Skuas appear to

have increased generally until the late 1970s

then declined at varying rates into the

mid-1980s. Great Skuas have increased

dramatically here, though numbers on

Foula appear to have stabiUsed or decreased

TABLE 5 Comparison of skua totals in 1974-75 (pairs) and 1985-86 (AOTs) surveys, for groups of areas

where coverage was complete in both surveys.

Number Number Weighted Mean % Level

of pairs of AOTs mean change per of

1974-75 1985^6 % change annum change°

ARCTIC SKUA

Islands 1219 1115 -8.5 -0.7 ns

Mainland 201 317 + 57.7 + 4.2
***

Total 1420 1432 +0.8 + 0.1 ns

GREAT SKUA

Islands 4459 4905 + 10.0 + 0.9 **

Mainland 184 351 + 145.1 + 8.5
**

Total 4643 5256 + 15.4 + 1.3
**

Note: ° Gross changes compared statistically with the null hypothesis that no change had occurred,

using G tests. ** P<0.01; *** P<0.001; ns non-significant.
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TABLE 6 Most recently available counts of breeding skuas in Scotland. (SBR = Scottish Bird Report).

ARCTIC SKUA GREAT SKUA

Count No. % of No. % of

Year unit AOTs total AOTs total Source

SHETLAND
Foula 1986 AOT 164 5.2 2495 33.6 Ewins ef al. (1986)

Fair Isle 1986 AOT 115 3.7 84 1.1 FIBOT (in litt.)

rest Shetland 1985-86 AOT 1633 51.8 3068 41.4 This report

ORKNEY 1982 AOT 1034 32.8 1652 22.2 Meek ef al. (1985)

OUTER HEBRIDES

Lewis 1982 pair 20-30 0.8 20 0.3 SBR

N Uist 1984 pair 52 1.7 SBR

Benbecula 1982 pair 6-10 0.2 SBR

St Kilda 1984 pair 37-40 0.5 SBR

N Rona 1982 pair 6 0.1 Furness (1986)

Shiants 1977 pair 2 0.03 SBR

ARGYLL ISLANDS

Coll 1985 pair 30 1.0 SBR

Jura 1985 pair 10 0.3 SBR

Colonsay 1975 pair 1 Everett (1982)

SUTHERLAND
Handa 1985 pair 35 1.1 52 0.7 SBR

Mainland 1980-85 pair 1-3 0.1 Thom (1986)

Summer Isles 1982 pair 2 0.03 Furness (1986)

Eilean Roan 1981 pair 4 0.05 SBR

CAITHNESS 1979-80 pair 40 + 1.3 2 0.03 Thom (1986),

Reed ef al. (1983)

TOTAL AOTs ^^'"'"^^^
Maximum

3146

3160 +

7424

7427

slightly since a peak in the mid-1970s.

Possible explanations for some of these

trends are discussed below.

Factors affecting skua numbers in Shetland

Food Supply

The distribution of both skua species corres-

ponds fairly well to that of the main seabird

colonies (see Figure 26 in Berry & Johnston

1980). The more even breeding dispersion

of Arctic Skuas almost certainly reflects

their greater dependence on Arctic Terns for

obtaining food through kleptoparasitism.

Tern colonies are quite evenly spread

through Shetland (Bullock & Gomersall

1980). Although studies of Arctic Skua diet

near auk breeding concentrations have

found piracy of auks to be a major source

of food (Furness 1980, Ewins 1986), our

observations indicate that piracy of Arctic

Terns is the main source of food in other

areas.

During the 1970s and early 1980s

sandeels (probably mostly Ammodytes
marinus) formed the base of the Shetland

seabird food pyramid (Furness 1977a, 1980,

Furness & Hislop 1981, Ewins 1985, 1986,

M. Heubeck pers. comm.), associated with

population increases of many seabird species

(M. Heubeck pers. comm.). Over the last
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FIGURE 3 Changes in numbers of breeding Arctic and Great Skuas on three Shetland islands since 1960.

four to five years however, sandeels seem
to have become less readily available, par-

ticularly to the surface feeding seabirds, and
very poor breeding seasons have resulted

(Heubeck & ElUs 1986, Furness et al. 1986,

Coulson & Megson 1987). Total landings of

the Shetland sandeel fishery, and the catch

per unit effort, have also been declining

steadily since reaching a peak in the early

1980s (Warburton 1983, R. Bailey pers.

comm.).

Great Skuas are very catholic in diet

and feeding habits, and although adults are

opportunistic feeders they raise their young
mainly on sandeels which they catch

themselves. Piracy appears to be a fairly

unimportant feeding method, employed
when preferred feeding conditions are poor
(Furness 1987). At present. Great Skuas
have alternative food sources such as offal,

whitefish discards, and eggs, young and

adults of almost any bird species. In some
parts of Shetland a few Great Skuas have

specialised in taking eggs and live chicks,

fledghngs and adults of a variety of seabirds

(Andersson 1976, Ewins 1985, Furness 1987,

Harvey & Suddaby 1986, M. Heubeck pers.

comm.). The forthcoming increase in the

minimum mesh size for UK trawlers has

raised concern that the resultant decrease in

availability of whitefish discards (of suitable

size to be available to Great Skuas), com-

bined with the dechne in sandeel availabili-

ty closer inshore, may force Great Skuas to

increase their exploitation of breeding

seabirds (Furness 1987). Early suggestions

that this swing has already started were evi-

dent in 1986 at a number of Kittiwake col-

onies (M. Heubeck & P. Harvey pers.

comm.). Such a change in diet was found

in Brown Skuas Catharacta lonnbergi

nesting on Rangatira, Chatham Islands
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(New Zealand): following the removal of the

island's sheep, skua numbers halved and

they switched from sheep carrion to heavy

predation on nocturnal petrels (Young

1978).

Breeding habitat

Shortage of suitable nesting habitat largely

explains the relative scarcity of Great Skuas

near seabird colonies on some parts of the

Mainland and on many smaller islands.

Agricultural reclamation of heather

moorland has invariably resulted in skuas

moving to nearby nesting habitat. Such loss

of nesting habitat need not in itself change

skua breeding success or numbers, but there

is presumably a limit beyond which nesting

territories cannot decrease in size. Great

Skuas could in theory breed at much higher

densities than at present in most areas (ex-

cluding Foula and Noss), and we suspect

that food availability rather than breeding

habitat is the main factor limiting their

numbers in most parts of Shetland.

However, breeding success of Great Skuas

is lower at high densities, and so reduced

recruitment in dense colonies may be effec-

ting a density-dependent control on
numbers (Furness 1984). The breeding suc-

cess of Arctic Skuas was lower at high

nesting density, but not significantly so

(Furness 1980).

Inter-specific competition for limited

breeding habitat has occurred in some areas,

and since the Great Skua arrives back on the

breeding grounds first, and is a much
stronger, dominant species, it is the Arctic

Skua which has been forced to modify its

breeding dispersion in response to increas-

ing Great Skua numbers. On Unst, Fair Isle,

and some parts of the Mainland Arctic

Skuas have been forced out of certain areas,

but with no significant overall decline in

numbers. On Noss however, Arctic Skua
numbers have dropped and the density in

breeding colonies increased, largely due to

displacement by Great Skuas. Arctic Skua
hatching success there was 65% in 1974,

compared with 80% in 1946. This was

associated with an increase in breeding den-

sity from 62 to 157 pairs/km^ over the

period, and an increase in egg losses to other

Arctic Skuas (Perry 1948, Kinnear 1974).

Fledging success was thought to be similar

in the two studies, and Great Skuas were

never seen to take Arctic Skua eggs, and
they seldom killed chicks (Furness 1977b).

The situation on Foula is more com-
plex because although Arctic Skuas were

similarly forced into small pockets of

breeding habitat by the expanding Great

Skua population, numbers actually increas-

ed at the same time as breeding density. The
population increase was due to improved

feeding conditions (via escalating Arctic

Tern numbers and presumably greater

availability of sandeels from incoming auks

and Kittiwakes). Arctic Skua numbers then

decreased in parallel with tern numbers
(Furness 1977b, Ewins et al. 1986). Thus

food availability rather than breeding

habitat is probably the main factor influen-

cing Arctic Skua, as well as Great Skua
breeding numbers in Shetland at present. In

Orkney, moorland habitats are scarcer than

in Shetland, and Meek et al. (1985)

suspected that Arctic Skua population size

in some areas was actually limited by

availability of breeding habitat.

Great Skua predation on Arctic Skuas

Various authors have claimed that the in-

creases in Great Skua numbers this century

have caused declines in Arctic Skua colonies

in Shetland, but this has been based only on

circumstantial evidence (Furness 1977b).

However, Great Skua predation of Arctic

Skua fledghngs is now regularly observed

on Noss (McKay & Crossthwaite 1985,

Harvey & Suddaby 1986). In 1985 a max-

imum of 32 Arctic Skua chicks fledged on

Noss, of which between 12 and 22 were kill-

ed subsequently by Great Skuas (a post-

fledging mortality of 38-69%). Unhke the

situation on Foula, this heavy Great Skua

predation and 'squeezing' of Arctic Skua

territories appears to be having a con-

siderable effect, and if it continues Arctic

Skuas may be unable to remain as a

breeding species on the island.
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Away from the smaller islands, this

inter-specific predation (which is usually of

fledglings but may also involve adults) may
occur at low levels, but as Arctic Skuas can

usually find alternative breeding habitat at

a 'safer' distance from the high density

Great Skua areas, they trade increased

distance to food supphes against improved

breeding success and aduh survival.

R.W. Furness, M. Pienkowski and M.G.
Richardson, and R. Grant, M. Heubeck, E.R.

Meek, J. Reid and M.L. Tasker. The coverage

achieved was partly due to the volunteers, whose
efforts are gratefully acknowledged. Draft

manuscripts were improved by Drs L. Campbell,
R.W. Furness, A.V. Hudson, M.G. Richardson

and D. Carstairs. Finally, many thanks to all the

Shetlanders who allowed us to wander so freely

over their moorlands.

Persecution

There is no evidence that either recruitment

to, or the size of, Shetland's Arctic Skua
population has been significantly affected

through the hmited persecution in a few

areas. The much heavier, though still locahs-

ed, persecution of Great Skuas (mainly of

adults) has in the past been a key factor con-

trolHng numbers both locally and in

Shetland as a whole. Today it is still impor-

tant at the local level (Furness 1987).

However, ringing recoveries indicate con-

siderable interchange between breeding

areas for both species in Shetland (though

not of estabHshed breeders), and gaps

created by persecution, particularly in

favoured areas, are quickly filled by

immigrants.

Great Skuas are prevented by man
from colonising certain areas, but when this

persecution is relaxed the species spreads

rapidly into suitable breeding areas. On Fair

Isle this has been at the expense of Arctic

Skuas which have been forced to breed at

higher density in adjacent areas. Therefore

in such areas, human persecution of Great

Skuas (on account of their alleged preda-

tion on lambs) has favoured Arctic Skuas

by maintaining preferred breeding habitat

free from Great Skuas.
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The seabirds of St Kilda, 1987
MARK L. TASKER, PETER R. MOORE

AND RICHARD A. SCHOFIELD
A count of the seabirds on St Kilda in 1987 revealed that

around 400,000 pairs breed within the island group.
The colonies of Puffin, Gannet and Leach's Petrel are

important on a world basis, while those of Fulmar, Storm
Petrel, Kittiwake, Guillemot and Razorbill are important
within Europe. The populations are at present healthy

and the greatest future threat is considered to be the

accidental introduction of Brown Rats.

Introduction

St Kilda, situated 57°49'N 08°35' W, 66km
WNW of North Uist, Outer Hebrides, holds

western Europe's most importam seabird

colony. The St Kilda group consists of one

main island (Hirta), garrisoned by the Ar-

my, three outlying uninhabited islands

(Dun, Soay and Boreray) and several sea

stacs (Fig. 1). All the main islands and Stac

an Armin and Stac Lee hold large numbers
of seabirds. A full description of the

geography and habitats on the islands may
be found in WiUiamson & Boyd (1960) and
Jewell et al. (1974).

Before the evacuation of the indigenous

human population in 1930, seabirds were ex-

ploited as a source of feathers, food and
fuel. Martin (1698) mentioned the large

numbers of birds, and subsequent records

up to 1978 have been collated by Harris &
Murray (1978).

Counts of the seabirds at St Kilda are

difficult because much of the coasthne is in-

accessible and several chffs exceed 450 m.
The first attempt at a comprehensive count

of all species was made for "Operation
Seafarer" (Cramp et al. 1974), although

there had been several earher counts of

single species (e.g. Boyd 1960). Harris &
Murtay (1978) repeated the total colony cen-

sus in 1977, and summarized all previous

counts. Duncan et al. (1982) counted the

birds on Boreray in 1980. We visited the

islands in June 1987 to survey the popula-

tions for the Seabird Colony Register

organised by NCC and the Seabird Group.

Methods

Most of the study was done from 12-24 June

1987. Observers were present on Hirta throughout

that period, on Boreray from 13-20 June, on Dun
from 15-20 June and on Stac an Armin on 16

June. Where possible, the counts were made from

land. Cliff sections that were not visible from safe

vantage points were counted in calm weather from

20 m and 26 m converted fishing vessels or in-

flatable craft. All counts were made in good
visibility with no precipitation and in winds less

than Force 4 (Beaufort Scale). Standard Seabird

Colony Register count units (given in Results for

each species) were used. Counts of Guillemots

(Scientific names are given in the species sum-

maries) and Razorbills were made between 0700

and 1500 GMT. The counts of gull territories were

possibly made too late in the year, as many nests

were empty and some adults might have left their

territories. This might have been the consequence

of a poor breeding season. Counts of Gannet

nests were not attempted in 1987.

Burrow and hole nesting birds are more dif-

ficult to census. No attempt was made to count

Manx Shearwaters, Storm Petrels or Leach's

Petrels, but the distribution of calling birds was

mapped by walking across parts of the islands bet-

ween 2230 and 0230 GMT (Leaper et al. in press).

Although close to mid-summer, most nights were

overcast and dark and there was little moonlight.



22 Ml. Tasker et al. SB 15 (1)

C^

FIGURE 1 Hirta, Soay and Dun, with inset of Boreray. Place names mentioned in text and location

of sections used in Table 2 are shown.

Calling Storm Petrels were heard on several nights

from 2200 GMT. A small sample count of oc-

cupied Leach's Petrel burrows was made on

Boreray both by playing a tape of the call and
sniffing the entrance of suitable holes. A burrow
was considered to be inhabited if a bird was heard

or there was a strong smell. All Black Guillemot

sightings, whether on land or at sea, were noted

and the counts presented comprise the sum of the

highest counts made during the period in various

parts of the archipelago. This is not the ideal time

or method to count Black Guillemots; better and

more repeatable counts may be obtained early in

the morning during April (Ewins 1985) and it is

likely that our counts of this species were

underestimates.

The number of occupied Puffin burrows on
the south slope of Boreray (Fig. 2) was assessed

using a series of 30 m^ quadrats positioned at

random in the colony. A line of bamboo canes

50 m apart was placed across the slope of the col-

ony about 270 m above sea level. The upper and
lower limits of the burrows were measured from
this line. The lower limit was commonly the boun-

dary between turf and bedrock. The colony was
then mapped on squared paper with each square FIGURE 2 The extent of Puffin colonies on
representing a 100 m^ (10 m x 10 m). Boreray, 1987.
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These squares were numbered consecutively.

Within the map of the colony, 34 points were

selected using a table of random numbers. These

points were then located on the ground and,

using a piece of string 3.08 m long for the radius,

the number of occupied burrows in a circle of 30

m2 was counted. The south slope colony was
then divided into two sections, one dense, the

other less so. The area of these sections was

calculated from the colony map, and the mean
number of occupied burrows in the 30 m^ circles

in each section was multiplied by the area of the

section to produce an estimate of occupied bur-

rows. These estimates were summed to give a total

estimate for the colony.

A similar procedure has been used in

previous years in the Puffin colony on Dun (Har-

ris & Rothery in press). M.P. Harris and MLT
counted occupied burrows in the random
monitoring scheme on Dun on 21 and 22 May
1987. SampHng was not carried out at the other

Puffin colonies (i.e. the Sunadel and west slope

colonies Boreray, Soay, Hirta, Stac an Armin).

The areas of Sunadel and the west slope colonies

on Boreray were however assessed by eye, and
an estimate for numbers of burrows in these areas

was obtained from the mean burrow density of

the less dense section of the south slope colony.

Results and comments on status

Fulmar Fulmarus glacialis A total of 62,786

apparently occupied Fulmar nest-sites was
counted (Table 1). Over half the sites were

on Hirta, the coastline of which was divid-

ed into 10 sections (Table 2, Fig. 1) for com-
parison with previous counts. The total sug-

gests an increase of about 43% since 1977

both on Hirta and overall (Table 2). In 1977

(and on most previous occasions) counts

were made in July (Harris & Murray 1978),

so it is difficuh to tell how much of the ap-

parent increase might be attributable to the

timing of the counts. A few Fulmars now
nest inland on Hirta; this habit started

around 1981 (W. Wright pers. comm.).
Elsewhere there were obvious extensions in

distribution when compared with that

recorded on sketch maps in 1977 (S. Mur-
ray in litt.). If all of the increase was ge-

nuine, we estimate that the colony must
have been increasing at a mean rate of 3.6%
per annum, which is well within the capabili-

ty of the species. Fisher (1952), for instance,

found the colony had grown from 20,780
nests in 1939 to 38,178 nests in 1949.

Manx Shearwater Puffinus puffinus The
only known nesting sites in the group are

on Hirta, Dun and Soay; no new nesting

sites were located on these islands (Soay was
not visited). No birds were found during

searches of Boreray by night, although not

all suitable habitat was visited.

Storm Petrel Hydrobates pelagicus On
Boreray, calling birds were found around
Cleitan McPhaidein and along the main
southern ridge. On Dun, the species was
confined to the rocky sections of the ridge.

Similar rocky cliff edges and ridges were oc-

cupied on Hirta and in addition some man-
made structures were used. In general.

Storm Petrels appeared to prefer structures

with walls more than 1 m thick situated on
dry ground. Thinner walls and structures on
wet ground were not used.

Leach's Petrel Oceanodroma leucorhoa On
Boreray, all Leach's Petrel burrows ap-

peared to be situated within the Puffin col-

ony on the south side up to 440 m above

sea level. Burrows had not previously been

found above 200 m (Duncan et al. 1982).

A total of between four and eight nests was
found in an area of 100 m^ of the Puffin

colony that was searched for nests. If this

density estimate was representative of the

remainder of the south slope colony (total

area 79,400 m^) then the site holds approx-

imately 3200-6400 occupied burrows. On
Hirta, Leach's Petrels were located above

the cliffs of Oiseval, in the boulder field on

the west of the Cambir, in Cam Mor and

along the cliffs at Mullach Bi, as well as in

small numbers at several locations. Calling

birds were found throughout the steeper

grass slopes on the north-west end of Dun.

There have been no previous estimates of

numbers on St Kilda.

Gannet Sula bassana In 1985, Murray &
Wanless (1986) found 50,050 sites (Table 1).

As there were no obvious changes in the ex-

tent of the colony, the species was not

counted in 1987.
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Shag Phalacrocorax aristotelis The 52 Shag

nests found in the group represent a

minimum number breeding on the islands,

as nests are difficult to locate. There were

two main groups: at least 20 at the Fort on

Dun and 21 in Mol Ghiasgar, Hirta. A
minimum of 70 adult birds was seen at the

Fort and as about 90 pairs were present here

in 1984 (Moore 1984), we feel that our count

may have underestimated the size of this col-

ony. The Mol Shoay boulder field on Soay

had at least four nests, but no search was
made on land; 32 adults were counted stan-

ding on rocks. The two nests on Boreray are

considerably less than the 50 pairs estimated

to be present by Duncan et al. (1982). We
think there is insufficient suitable habitat

(e.g. large crevices and boulder fields close

to the sea) on Boreray for this number of

pairs. Over 200 nests were estimated on St

Kilda in the mid-1970s (Harris & Murray
1978).

Great Skua Stercorarius skua A total of 54

apparently occupied territories was found

(Table 1). Of the 44 on Hirta, 35 were in

Gleann Mor and nine between Conachair

and Mullach Mor. Eight birds were on Soay

and there were two territories on Boreray,

where no nests were found in 1977 (Harris

& Murray 1978) but one pair was present

in 1980 (Duncan et al. 1982). Twenty-five

pairs were present on Hirta in 1978 (Harris

& Murray 1978).

Common Gull Larus canus This species

bred in Glenn Mor in 1986. No nests were

found in 1987, but a pair showed territorial

behaviour at the north-west end of the

Gleann.

Dun respectively. These figures represent

apparent decreases since the mid-1970s,

when there were between 160 and 240 pairs

on Hirta and 30 nests on Dun (Harris &
Murray 1978). It is possible however, that

the count may have been after the main
nesting season. Four nests were recorded on
Boreray in 1980 (Duncan et al. 1982). Har-
ris & Murray (1978) recorded this species on
Soay but we did not see it there.

Herring Gull Larus argentatus The majori-

ty of the 59 apparently occupied Herring

Gull territories found were on Boreray

(Table 1). Harris & Murray (1978) did not

record any on Boreray, but Duncan et al.

(1982) found 49 nests in 1980. Since 1974

there has been an apparent decline from 40

to 14 pairs on Hirta and from 24 to 4 pairs

on Dun. These counts may have been after

the main nesting season.

Great Black-backed Gull Larus marinus

Fifty-six pairs were located. Levenish had

the densest colony with 10 pairs on its top.

The 1 5 pairs found on Boreray represent a

decrease since 1980 when around 30 pairs 1
were estimated to be on the island (Duncan

et al. 1982). Numbers on Hirta and Dun
have declined since the mid-1970s from 31

and 40 pairs (Harris & Murray 1978) to 13

and 12 pairs respectively.

Kittiwake Rissa tridactyla Over one-third of

the 7829 nests were on Boreray (Table 1),

the main colonies being on the west side.

Comparison with earlier counts (Table 2)

reveals that the population is very similar

to that recorded in 1959, but in the interven-

ing period numbers apparently fluctuated.

Lesser Black-backed Gull Larus fuscus A
total of 154 nests or territories was found

(Table 1). The largest concentration of nests

was in Gleann Mor; 38 were in the steep

rocky area at the north-west end, 28 on the

rocks of Leacan an t-Sluic Mhoir, and a fur-

ther 15 on rocks at the head of Glen Bay.

Eighteen territories were found on the Cam-
bir, and 12 and 13 territories on Boreray and

Guillemot Uria aalge Although the total

Guillemot population has remained cons- J

tant since 1969 (Table 2), there have been i

changes in numbers on each of the islands.

On Boreray numbers appear to have in-

creased by around 80<^o , while on Dun they

have decHned (Table 2). The colonies at the

base of Conachair are the most important,

holding 46% of the total.
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i Razorbill Alca torda A total of 3814 in-

dividual Razorbills was counted throughout

the islands (Table 1). The largest concentra-

i tion, at the Fort on Dun, held over 1000 in-

dividuals which is similar to the number
counted in 1977. Other concentrations of

over 100 birds were found in the boulder

fields at Mol Ghiasgar on Hirta, Mol Shoay
on Soay and on the eastern shoulder of Stac

an Armin. Counts have been poor in the

past, so it is difficult to assess any changes.

' Black Guillemot Cepphus grylle Seventeen

birds were recorded on the water around the

islands in much the same locations as

before. There are two or three pairs on
Caolas an Dun and two birds were observ-

ed off Gob a Ghaill, Soay.

Puffin Fratercula arctica There were 29,600

(s.d. 3300) occupied burrows in the part of

Dun we monitored. As this section held

an estimated 71% of the island's population

in 1975, there may now be about 41,600

occupied burrows on Dun. There appears

to have been little change since 1975 when
the island was estimated to have 40,097

occupied burrows (Harris & Murray 1977).

On Boreray the denser section of the

colony on the south slope had an area of

29,975 m2. The mean density of occupied

burrows was 11.7 (s.d. 7.2) per 30 m2,

giving a mean estimate of 11,637 occupied

burrows for the section. The less dense sec-

tion had an area of 49,450 m^ and a mean
occupied burrow density of 5.4 (s.d. 5.0) per

30 m2, giving a mean estimate of 8819

occupied burrows. The combined area of

the two other main colonies on Boreray was

assessed as 238,500 m^; using the mean
density estimate for the less dense section

of the south slope, these sections of the

island probably hold about 42,500 occupied

burrows. The total number of occupied Puf-

fin burrows on Boreray is thus about

63,000. This figure is lower than Brooke's

(1972) estimate of 77,000 occupied burrows,

and Harris & Murray's (1977) estimate of

100,000 pairs.

Puffins were found under many of the

cleits (stone shelters) on Stac an Armin and
we estimate about 100 pairs there. The col-

ony on Soay has long been considered the

largest on St Kilda, with estimates ranging

from 80,000 occupied burrows in 1971

(Brooke 1972) to 150,000 pairs in 1977 (Har-

ris & Murray 1978). We did not survey the

island but used the mean (11 5,000 pairs) of

these estimates. The population of Hirta

was not examined in 1987 but Harris & Mur-
ray (1978) estimated 8100-13,500 pairs (mid-

point 10,800). These figures give a grand

total for the whole group in excess of

230,000 occupied burrows.

Discussion

The importance of St Kilda

St Kilda is an internationally important site

for breeding seabirds. It holds about 20*^0

of the North Atlantic population of Gan-
net (Murray & Wanless 1986), around 20%
of the world population of the grabae race

of Puffin (Harris 1984) and the largest col-

ony of Leach's Petrel in the eastern Atlan-

tic. The Fulmar colony is the largest in

Western Europe, although there are greater

numbers at sites further north in the Atlan-

tic. Over 1% of the British population of

several other species breed on the islands.

The Storm Petrel colony is probably the

largest in Britain. Up-to-date figures for the

total British populations of Guillemot,

Razorbill and Kittiwake have yet to be

calculated, but it is Hkely that the numbers

of these species on St Kilda represent over

1% of the total European Community
populations. These figures justify the status

of St Kilda as a National Nature Reserve,

its recent designation as a World Heritage

Site and its proposed status as a Special Pro-

tection Area of the European Community.

Status of the seabird populations

Our counts show that most of the popula-

tions of seabirds on St Kilda are either

similar to those of 10 years ago, or have in-

creased. It is difficult to detect any trends

in the Puffin population as Soay, on which
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50^70 of the estimated total breeds, was not

surveyed. The number of large gulls on the

islands has decHned as have some popula-

tions elsewhere in the British Isles (Lloyd &
North 1987).

Conservation

The greatest potential threat to the bird

populations on the islands would be the ac-

cidental introduction of rats or other ground

predators. As Harris & Murray (1978)

pointed out, it is surprising that rats have

not already arrived on Hirta. We consider

that current precautions against the in-

troduction of rats are not adequate. The
military base on Hirta is supplied by regular

visits of a landing-craft that runs onto the

beach in Village Bay. This landing craft

visits sites in the Clyde and the Outer

Hebrides to collect supplies for St Kilda, and

large numbers of Brown Rats Rattus

norvegicus have been observed on the

docksides in both of these areas. We con-

sider that urgent action should be taken to

reduce the possibility of rats reaching the

islands.

An oil pollution incident near the

islands during the breeding season (February

to October) could be very serious. A load-

ed tanker lost all power and drifted within

2 km of Boreray in December 1981 . The re-

routing of tankers that previously used the

Minch to a shipping lane to the west of the

Outer Hebrides, has undoubtedly increas-

ed the pollution risks to St Kilda. The threat

is greater than might at first appear, as

studies at sea in summer 1987 (Leaper et al.

in press) have shown that the most impor-

tant feeding area for auks during the

breeding season Hes near the recommended
deep-water shipping lane to the east of the

islands. We would not however suggest that

shipping be routed through the Minch, as

this area holds important concentrations of

birds throughout the year (Benn et al. in

press), whereas the waters to the west of the

Outer Hebrides are used by large numbers
of auks and other vulnerable seabirds only

during the breeding season.
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Greenland White-fronted Geese in Caithness

S. LAYBOURNE AND
A.D. FOX

Numbers of Greenland White-fronted Geese wintering in

Caithness have declined from over 730 in the 1970s to

C.220 in spring 1987, although numbers in the county
remain of international importance. While the reasons

for the decline remain unknown, continued loss of

traditional peatland habitat has led to increasing

numbers resorting to agricultural land.

Introduction

The world population of Greenland White-

fronted Geese Anser albifrons flavirostris

breeds in west Greenland and winters

exclusively in Ireland, northwest Scotland

and two sites in Wales. Ruttledge & Ogilvie

(1979) estimated a total of 14,300-16,600

birds in the late 1970s, which was a marked
dechne from the 17,500-23,000 estimated in

the 1950s. The first simultaneous census of

mainland Britain, in November 1982, gave

a total of 7,189 (Stroud 1984a). This had
risen to 10,858 by November 1986 (Stroud

1986), probably due to protection through-

out much of its summer and winter range

and a very good breeding season in 1985.

Simultaneous counts on mainland Britain

and in Ireland (organised by the Department

of Tourism, Fisheries and Forestry, Dublin)

gave a grand total of 22,353 Greenland

Whitefronts in November 1985 (Norriss &
Wilson 1986).

While an increase in the population is

encouraging, results giving only totals mask
the continued decline of many of the

smaller, remote flocks in Scotland and
Ireland away from the main wintering

grounds of Wexford Slobs in south-east

Ireland and Islay in the Inner Hebrides.

The peatland roost sites of Greenland

White-fronted Geese in Scotland and
Ireland are now under threat from commer-
cial peat-cutting and forestry activities.

The internationally important numbers of

Whitefronts in Caithness have fluctuated

over the years and little was known of their

flock structure, feeding or roosting sites.

For this reason, efforts have been made
since the late 1970s to obtain accurate counts

of Whitefronts in Caithness and to examine

the relationships between their feeding

areas and roost sites. In this paper, we
document results of the counts in Caithness

over this period, and of a more intensive

study carried out in March 1985.

Methods

Regular counts of White-fronted Geese have

been carried out in Caithness over a number
of years as part of the annual grey goose

census organised by the Wildfowl Trust.

However, no attempt had been made to

count at all the known wintering sites of

Greenland Whitefronts, or to arrange

simultaneous counts of geese at these sites.

Since 1981/82, SL has carried out detailed

counts of Whitefronts to coincide with

international counts throughout Britain and

Ireland. All the Caithness resorts have been

visited during a single day in the autumn and

spring census periods (mid-November and

late March/early April respectively), and

additional counts have been made through

the winter.

To eliminate the possibilities of inter-

change between flocks during his day-long

counts, intensive observations were carried

out by a team of 12 observers using four cars

in Caithness between 24 March and 3 April
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FIGU RE 1 . Map of Caithness showing geographical areas described in the analysis of Greenland White-
fronted Goose use.

1985 (Laybourne & Fox 1985). All areas ever

known to attract Greenland Whitefronts for

feeding or roosting were visited at least

once during the survey. All Whitefront

observations were recorded and plotted with

details of land-use on 1:10,000 OS maps.

Simultaneous counts of all areas found to

hold geese during the early part of the

census were carried out on 29 and 30 March.

In addition, a review of earlier counts

was undertaken, using the National Wild-

fowl Count database and the literature

sources referred to below.

Results

Maximum counts of Greenland White-

fronted Geese durins November gave totals

for the county ranging from 278-735 bet-

ween 1970 and 1980; more than 350 were

present in all years except 1970. However,

some counts are maximum, unco-ordinated

counts from different sites and it is difficult

to assess the reliability of these totals. There

seems httle doubt that throughout that

decade there were at least 350-400 birds pre-

sent, but the absolute numbers are

unknown.
Since 1981, better count coverage has

been possible with all sites visited during one

day. The spring count totals are shown in

Table 1. These improved counting techni-

ques have shown that there are five main
groups of White-fronted Geese in Caithness

(see Fig. 1 for locations).
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TABLE 1 Co-ordinated spring counts of Greenland White-fronted Geese in Caithness, 1981/82 -

1986/87.

Lochs Lochs

Calder Scarmclate Total

and Watten & Loch Other Spring

Year Broubster Winless Heilen Areas Count

1981/82 180 77 42 299

1982/83 246 77 160 152 635

1983/84 140 67 120 41 368

1984/85 124 233 2 60 419

1985/86 157 54 25 226

1986/87 80 144 224

1. The Westfield Group

This discrete group utilises agricultural

land to the south-west of Thurso. Numbers
throughout any one season are consistent

and up to nine colour-ringed birds caught

in Greenland during 1979 have been present

here but not elsewhere in Caithness

(Labourne 1987). The flock feeds in the

valley of the Forss Water in cereal fields and

permanent pasture on the deeper fertile

soils, rough pasture higher up and on some
peaty accumulations on the hilltops. The
geese start feeding on spilled grain on stub-

ble, but transfer to pasture later in the

season when this source of food is ex-

hausted. They regularly roost on Broubster

Leans, a complex valley bog with a range

of wetland communities and open water,

but will resort to Loch Calder to the east

if disturbed.

Three hundred and seventy birds were

counted in this group during 1978/79, but

this had fallen to 220-250 by 1979/80, and

to 80 in March 1986 (Table 1). There has

been much reclamation of rough pasture

and fields have been drained and reseeded

and are no longer used by geese. In spring.

Greylag Geese A riser anser are increasingly

using the areas of wetter rough pasture

preferred by the Whitefronts. The reseeded

leys are also very attractive to Greylags and

licences have been granted to disturb them.

This undoubtedly also caused disturbance

to Whitefronts at a time when the geese are

rapidly accumulating reserves for the spring

migration.

2. The Loch Heilen Flock

Loch Heilen is set in rich pasture on wind-

blown sandy soils and is used by the geese

for roosting and feeding. This flock ranges

widely north to fields along the coastal strip

between St John's Loch and the Loch of

Mey, which the flock uses as an alternate

roost despite disturbance there from duck

shooting. These birds are known also to feed

on the in-bye fields of old crofts in the ex-

tensive peatlands to the south and east of

Loch Heilen. In the early 1970s, this group

regularly flighted to and from Loch Meadie

which was being used as an alternative

roost, although they no longer do so. There

may be some interchange between this flock

and that of the peatlands considered below,

but two colour-ringed birds consistently

reported from the Heilen flock have not

been seen in other flocks so any interchange

is probably minimal.

In 1979/80, 190 Whitefronts were

present in the Heilen area, but just over 144

were counted in 1986/87. There are several

hundred Greylags near the loch in spring

and autumn, and licences have been granted

to disturb them. Many of the Whitefront

feeding areas are remote, and there is an

abundance of alternative feeding sites in the

vicinity, so it is likely that these birds are

not too disturbed.
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3. Central Group

Loch Scarmclate is an important site for

wintering wildfowl and the gently sloping

areas of reseeded and rough pasture by the

loch are much frequented by Greylag and

White-fronted Geese. Whitefront numbers

have remained between 100 and 150 between

1979/80 and 1985/86; they use stubble fields

north of Scarmclate early in the season and
move to permanent pasture later. In the

past, these geese have been seen flighting

between here and Loch Heilen at dusk, but

in recent years have only used Loch Scarm-

clate. The Whitefronts also feed south and

east to Loch Watten and further south to

the marginal reclaimed land on the edge of

the extensive areas of flow country further

south to Loch of Toftingall, where birds are

known to have roosted in the past.

During the winters of 1985/86 and 1986/87,

this flock apparently desened the immediate

area of Loch Scarmclate but may have

joined those roosting at Loch Heilen or

Loch Meadie.

Anglers use Loch Scarmclate, and

some adjacent areas have appUed for

licences to shoot Greylags. There has been

relatively little agricultural change in this

area, although the blanket mire about Loch

of Toftingall has been afforested in recent

vears.

4. Moss of Killimster Flock

The Moss of Killimster is an area of

species-rich lowland blanket mire with well-

developed surface patterning, which is the

traditional habitat of the Greenland

Whitefront. This area with the adjacent

swampy vegetation of Loch of Winless, wet

meadows and reseeded fields supports a

flock of C.40 geese which seems discrete.

Examination of past counts from this area

also suggests that 40-50 birds have been

consistently present here. Geese have been

seen feeding on stubble fields north of the

loch and a group of c.40 feeding on pasture

adjacent to Loch of Wester was presumably

this group.

The presence of this flock was con-

firmed in 1984/85. It was previously assumed
to be part of the Loch Heilen flock to the

north. However, the presence of c.40 birds

in the area since the early 1970s suggests this

small group may have been in this part of

Caithness for some time. Disturbance to the

Killimster area is slight, with safe and quiet

areas available nearby. The Loch of Wester

area is subject to goose shooting to disturb

Greylags and a trackway manufacturing

lengths of continuously welded pipeline also

detracts from the site. Upstream of the

Loch of Wester, there has been extensive

afforestation of lowland blanket mire which

was probably important for the geese in the

past.

5. South-western Flock

The Loch More area of Caithness has held

Whitefronts since the end of the last century,

when Harvie-BrowTi & Buckley (1887) found

the keeper at Strathmore bred pinioned

birds descended from slightly wounded
geese shot on the peatlands about the

Lodge. Loch Meadie and Loch a'Cherigal

were roost sites throughout the 1970s since

twice-daily flights occurred between here

and Loch Heilen. This roost flight ceased

as winter progressed and has not been noted

with any regularity in recent years. A flock

of 60 flew in to roost on 27 March 1985,

and birds were heard on other evenings at

this site, but where these birds were feeding

remains unknown. The up-rooted stems of

cotton grass Eriophorum angustifolium

with their bases eaten were found at a

peatland flow site in 1985/86 and 1986/87,

proving the birds were using the blanket

mire regularly if only for night-time roost

feeding.

Discussion

The northern and western distribution of

wintering Greenland White-fronted Geese

in Britain is associated with that of oceanic

blanket bog with "pool and hummock" sur-

face topography. Here, the over-wintering

geese eat the subterranean parts of the
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white-beaked sedge Rhynchospora alba

and cotton grass which are common in

such mires. There are few ground frosts

to deny the geese this food and the soft

Sphagnum carpets where the plants grow
remain accessible in most winters.

The continuing loss of traditional

peatland wintering habitat is a major cause

for concern. With improving drainage

techniques and ever more efficient

machinery, the wetter, more heavily surface-

patterned mires are now under as much
threat for peat extraction, agricultural

improvement and afforestation as the most
easily drained bogs. Ruttledge & Ogilvie

(1979) ascribed the decline of Greenland

Whitefronts at 35% of sites and the deser-

tion of 61% of sites to these factors. The
destruction of Irish bogs continues (Ryan
& Cross 1984) and drainage of the most
important roost site in Britain for these

geese began at Eilean na Muich Dubh SSSI

(Duich Moss) on Islay in August 1985,

although this has since ceased (see Stroud

1984b, 1985). At the time of writing, the

flocks of Greenland Whitefronts at Loch
Shiel (Lochaber), Moine Mhor (Argyll),

Loch Sgoud (Wester Ross) and some of the

Caithness group are the only ones using

traditional boglands for substantial daytime

feeding. The numbers involved amount to

less than 0. 1% of the total Scottish winter-

ing population. With the exception of the

Brent Goose Branta bernicla feeding on
intertidal vegetation, the mire-feeding

Greenland Whitefront now represents the

last European goose species still wintering

on natural (rather than agricultural or semi-

natural) habitat. With such small numbers
involved and the continued loss of this

specialised habitat, the future for Greenland

White-fronted Geese feeding on traditional

areas looks uncertain.

In the past, Greenland Whitefronts

have shown an inability to utilise alternative

habitats when bog feeding has been denied

them. The most dramatic example of this

was the extinction of 600 birds in central

Wales due to the hard weather of 1962/63

(Fox & Stroud 1986). However, at many

wintering sites, flocks now feed on
farmland, particularly the poorer, wetter

pasture, eating the roots and tubers of plants

such as buttercups Ranunculus bulbosus, R.

flammula, marsh arrow grass Triglochin

palustre and lady's smock Cardamine
pratensis (D.A. Stroud pers. comm.). Even
in these situations, the geese still often use

peatlands as roost sites and may feed on
Eriophorum during the night (as at Duich
Moss, Stroud 1984b, 1985). While geese in

Caithness are increasingly using agricultural

areas, their roosting sites remain lochs and
peatland lochans which are also used to

a greater or lesser extent as feeding areas.

The peatland roost sites are now under

threat from commercial peat cutting and
afforestation (Stroud et al. 1987). Although

at present there are few conflicts between

Greenland Whitefronts and agriculture, it

is clear that continued loss of peatland

habitat will result in an increasing proportion

of the population resorting to farmland.

White-fronted Geese were described as

"not an uncommon species in Caithness"

at the end of the last century (Harvie-Brown

& Buckley 1887), but Berry (1939) states

"none of the observers in this area makes
any mention of the White-fronted Goose,

nor was the writer able to hear of any
wintering in Caithness in 1931-32". Little I

is known of their subsequent status until the '

early 1960s when they were confirmed as

belonging to the Greenland race. Atkinson-

Willes (1963) showed peak counts of 10-100

for Caithness. Perhaps as many as 730

Whitefronts were present in the 1970s, but

the county total, which numbered 635 in

spring 1983, has since declined to 224 in

spring 1987. Even allowing for this decline,

the county total is still of national

importance.

The decline of the Caithness

Whitefront flocks over recent years gives

cause for concern. Although most of their

roosting sites are now protected as SSSIs,

their feeding areas vary from year to year

(depending on land-use management). The
relationship between the geese and the

peatlands is poorly understood and needs
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further study before this feeding habit is lost

forever. On agricultural land, protection

from disturbance in late spring when they

are feeding prior to leaving for the breeding

grounds would seem advantageous. The
provision of refuge areas would also reduce

the current high level of disturbance on

much of the farmland. Such refuges,

managed specifically for Barnacle Geese

Branta leucopsis have been very successful

at Caerlaverock on the Solway (Owen et al.

1987) and at Loch Gruinart on Islay, where

the less intensively managed grasslands have

also proved effective as feeding refuges for

Greenland Whitefronts.

Conservation, however, is concerned

with the maintenance of regional natural

ii diversity and cannot be restricted to the

i

estabhshment of nature reserves. The
|i Greenland White-fronted Goose has a long

association with Caithness and now poses

a unique conservation problem; continued

monitoring of the population and protection

of the remaining peatlands is required to

protect the birds for the future.
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Mute Swans in Ayrshire

The results of a study on Mute Swans in Ayrshire in

1984-86 are presented and compared with the results of

censuses in 1955 and 1983. The total population in the

county has declined by 59% since 1955. Possible reasons

for this decline are discussed.

IAIN H. LEACH

Introduction

Concern was expressed during the 1970s

about declines in Mute Swan Cygnus olor

populations in certain areas of England,

with lead poisoning at least partly implicated

as a cause of this decline (NCC 1 98 1 ). Sub-

jective impressions suggested that Mute
Swans in Ayrshire were also declining at this

time. In 1978 the BTO organised a national

census based on 10 km squares selected at

random (Ogilvie 1981) but, because of the

nature of the census, accurate interpretation

of the results for Ayrshire was difficult.

Continuing concern led to a further com-
plete national census in 1983 (Brown &
Brown 1985, Ogilvie 1986). The results con-

firmed that the population in Ayrshire had

declined since the last complete census in

1955 and that breeding success was very

poor. This prompted an attempt to survey

Mute Swans in detail in Ayrshire in 1984-86

and the results of this study are presented

here.

Methods

The study area comprised the old county of

Ayrshire. During the years 1984-86 all

known breeding sites were visited regularly

throughout the year. In addition, all other

apparently suitable sites were visited several

times annually. As some pairs move their

young from the nesting site soon after hat-

ching, regular visits allowed these

movements to be monitored. To avoid un-

due disturbance, no attempt was made to

determine clutch size but visits were timed

to count the number of young which hat-

ched and regular visits were made subse-

quently to assess the survival of cygnets.

Counts of non-breeding flocks were made
in April when this population is at its most

sedentary (Ogilvie 1981).

Statistical results indicated by superior

figures are given in the Appendix.

Results

Table 1 summarises the results for 1955 and

1983-86. The number of territorial pairs

during 1983-86 remained fairly stable,

averaging 24. Although several traditional

sites were unoccupied in 1985, five sub-adult

pairs held new territories in 1986. Over the

four-year period, an average of 61.5% of

breeding pairs hatched young. Of 25

breeding attempts which failed during in-

cubation, there was strong circumstantial

evidence that egg collecting accounted for

15 (60°7o) of these failures. Of the re-

mainder, one nest was flooded, six failed to

hatch after prolonged incubation and were

presumed infertile whilst three failed for

unknown reasons. After 22 failures of first

clutches, 10 second attempts were made of

which seven hatched young. One pair in

1986 had two clutches robbed but reared

four young from a third attempt. The
number of young hatched per breeding pair

averaged 2.3 over 1983-86 with 1.6 young

fledged per breeding pair. Overall cygnet

survival was 71.4^^0, with death due to

natural causes thought to account for most

of the cygnets lost.
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TABLE 1 Summary of Mute Swan breeding data for Ayrshire, 1955 and 1983-86.

1955 1983^ 1984 1985 1986

Average
1983-86

No. of territorial pairs

No. of breeding pairs

No. of pairs hatching young

Breeding pairs (%) hatching young

No. of young hatched

No. of young hatched/breeding pair

No. of young fledged

No. of young fledged/breeding pair

Survival (%) of hatched young

32 23 26 21 25 24

29 18 22 20 19 20

22 10 16 13 10 12

75.9 55.5 72.7 65.0 52.6 61.5

103 23 70 49 40 45

3.6 1.3 3.2 2.5 2.1 2.3

— 11 52 37 30 32

— 0.6 2.4 1.9 1.6 1.6

47.8 74.3 75.5 75.0 71.4

* The figures for 1983 have been adjusted slightly from those of the national census in light of

data obtained subsequently.

Table 2 summarises the numbers of ter-

ritorial and non-breeding birds present in

1955 and 1983-86. The non-breeding

population averaged 42% of the total

population in 1983-86 compared with 70%
in 1955.

The ratio of non-breeders to territorial

birds in 1955 was very significantly greater^

in 1955 than that in any year of the survey.

Differences between years during the study

were small, although the ratio of non-

breeders in 1984 was significantly lower^

than that in 1985. The only large flock oc-

curred on the River Ayr with the remainder

scattered at other, mainly coastal sites. The
highest April count on the River Ayr dur-

ing 1983-86 was 13 in 1986 whereas in 1955

the count was 68.

Discussion

The 1955 national census (Rawchffe 1958)

provides the only basehne against which

comparisons may be made. The total Ayr-

shire population was estimated then at 213,

with 64 territorial birds and 149 non-

breeders. The counts of non-breeding birds

were made during May and June and may
therefore have been overestimates. In

TABLE 2 Mute Swan population in Ayrshire, 1955 and 1983-86.

Average

Status 1955 1983 1984 1985 1986 1983-86

Territorial population 64 47 53 43 51 49

Non-breeding population 149 38 26 48 45 39

Non-breeders as % of total 70 45 33 53 47 —

TOTAL POPULATION 213 85 79 91 96 88

Notes: Territorial population includes a single territorial male for 1983-86.
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1983-86 the total population averaged 88,

revealing an overall decline of 58.7% since

1955. This was mainly due to a 74^70 drop

in the number of non-breeders. The average

territorial population over 1983-86 decreas-

ed by 23*^0. The increase in the numbers of

non-breeders in 1985 and 1986 may have

been partly due to improved breeding suc-

cess in the preceding seasons.

The 1978 Mute Swan census showed a

decline in the national population of 15%
since the last complete census in 1955

(Ogilvie 1981), but by 1983 the population

had recovered to a level only S% below that

of 1955 (Ogilvie 1986). In Scotland in 1983

swan numbers were only 3.6% lower than

in 1955 (Brown & Brown 1985), but there

was considerable variation between regions.

Increases of up to 111.1% were recorded in

Orkney and the north-east but there were

decHnes of up to 94% in other counties.

It is difficult to find any single explana-

tion for the decline in Mute Swans in Ayr-

shire. Former breeding sites which are no

longer occupied still appear suitable and un-

polluted, and few appear to be subject to

excessive human disturbance. Overall

breeding success during 1983-86 was poor,

with only 1.6 young fledged per breeding

pair. This compares with 2.8 in Lothian

(Brown & Brown 1984), 2.2 in Oxford
(Bacon 1980) and 1.5 in the Uists (Spray

1981). As it is mainly locally bred cygnets

which maintain both the non-breeding

population and, subsequently, the breeding

population, it seems likely that poor

breeding success may be a major factor

preventing an increase in numbers. The
most consistently successful pairs used either

inaccessible nest sites or sites where human
interference was minimal. It is disheartening

the egg collecting is still a major problem

in the county, particularly as losses at this

stage are more damaging than losses of hat-

ched young.

Poor weather during the breeding

season may reduce breeding performance.

In the cold, wet spring of 1983, only 55.5%
of breeding pairs hatched young, with 0.6

young fledged per breeding pair. In the

warm and dry spring of 1984, 72.7% of

breeding pairs hatched young, with 2.4

young fledged per breeding pair. The
highest mortality of young occurred in the

first few weeks after hatching (cf. Eltr-

ingham 1966). However, the 50% overall

mortality quoted by Eltringham is con-

siderably higher than the 28.6% recorded

in this study.

Although lead poisoning is an impor-

tant cause of Mute Swan deaths in certain

parts of Britain, Brown & Brown (1984)

found no evidence that it was a major pro-

blem in Lothian. Insufficient data are

available to allow comment on the situation

in Ayrshire, but it is likely to be similar to

Lothian. Coarse angling is not as popular

here as in many parts of England.

Data on Mute Swan mortality are dif-

ficult to obtain; the majority of cygnets lost

were thought to have died of natural causes,

but in 1984 three were killed by a car ferry

at Largs and two were shot near Irvine.

Analysis of ringing data has shown that

about 50% of Mute Swan deaths are due to

collisions with overhead power lines (Ogilvie

1967). In Ayrshire at least seven swans are

known to have died in this way in 1984.

Other factors such as starvation, hard

winters and predation by Fox Vulpes vulpes

and Mink Lutreola lutreola may also be

involved.

The decline in the Ayrshire population

since 1955 is probably due to a combination

of factors, of which human interference is

the most important. Because British Mute
Swans are largely sedentary, recovery must
come mainly from the local production of

young rather than through immigration

from unaffected areas. Brown & Brown
(1984) felt it unHkely that the Lothian

breeding population would return to the

levels of the 1950s in the forseeable future.

With a relatively small breeding population

it seems likely that the same conclusion is

applicable to Ayrshire.
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The distribution and abundance of the Barn Owl Tyto alba

in south-west Scotland

I.R. TAYLOR, A. DOWELL, T. IRVING,
I.K. LANGFORD AND G. SHAW

Breeding Barn Owls were recorded in 88% of 83 10 km
squares examined in south-west Scotland between 1981

and 1986. The total breeding population for the area was
estimated to be 139 pairs in 1985 (a poor vole year) and
321 pairs in 1981 (a good vole year).

Introduction

Throughout most of Britain and much of

continental Europe Barn Owl Tyto alba

numbers have declined considerably in re-

cent years (e.g. Bunn et al. 1982). The
decrease has been attributed mainly to

changes in farming practice affecting the

availability both of suitable hunting areas

and of nest sites. In Scotland Barn Owls
have been recorded breeding as far north as

Sutherland but the main concentration is in

the south-west (Thorn 1985). The BTO
Breeding Atlas (Sharrock 1976) recorded

breeding in most of the 10 km squares of

this area but did not estimate the density or

number of pairs. This paper provides up-

to-date information on the distribution of

the Barn Owl in south-west Scotland and
estimates density and population size.

Methods

Between 1981 and 1986, 83 10 km squares

in south-west Scotland were examined. The
time required to search each, especially

those where Barn Owl numbers were low,

was considerable and it was not possible to

visit all squares every year. Each was visited

at least once during the study and most were

visited in at least four of the six years.

Evidence of breeding was accepted only

when one of the observers had seen a Barn
Owl clutch or brood. No use was made of

any unsubstantiated information.

Barn Owl numbers are known to fluc-

tuate in response to changes in the abun-

dance of their prey (Cramp 1985). To in-

clude such variation in the estimates of den-

sity, the abundance of the owls' main prey,

the Short-tailed Vole Microtus agrestis was
monitored each year by trapping in early

spring (March/April) when the owls started

to lay. Voles were trapped at six sites each

year in young conifer plantations. At each

site 25 trapping stations were used with two
treadle-operated breakback traps at each set

for five consecutive nights. The cumulative

catch averaged over the trapping sites was
used as the year index of vole abundance.

Using the same method Charles (1981) has

shown that changes in vole abundance occur

synchronously over south-west Scotland.

Owl densities were then examined in the

years of highest and lowest vole numbers
recorded during the study. Estimates of den-

sity were obtained from a sample of 22 10

km squares selected throughout the area

from New Galloway to Newcastleton, which

included all habitats and altitudes in the

area. The sample represented 36% of the

total available land area. The number of

Barn Owl pairs breeding in each square was

counted in 1981, 1983 and 1985.

The method of locating breeding pairs

involved searching all man-made structures

such as farm buildings and disused and

derelict buildings. It is unlikely that pairs

nesting in such sites were overlooked. Pairs

nesting in trees were more difficult to find.

Extensive searches were made in winter to
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FIGURE 1 The distribution of breeding Barn Owls in south-west Scotland, 1981-1986.

locate suitable nest trees and in summer for

occupied sites, concentrating in particular

on isolated trees and those along hedges and

woodland edges. Sites used by breeding

Barn Owls were conspicuous, even in

winter, from pellet debris at the base of the

tree.

Results

Breeding Barn Owls were recorded in 88 ^o

of the 83 squares examined (Fig. 1). Of the

10 squares in which none was found, eight

were in mainly upland areas where most of

the land was above 1000' (305 m) and so

beyond the normal altitudinal limit of the

species. The remaining two were on the

coast. One of these, south of Portpatrick

on the west of the area, included stretches

of sea cliff which could not be searched ex-

haustively and nesting pairs may have been

missed there. The other was a narrow strip

on the north Solway shore west of Annan.

The mean density of breeding Barn

Owls in 1981, the year of highest vole abun-

dance (index = 44), was 5.1 pairs per 10 km
square. In 1985, the year with the lowest

vole abundance (index = 1), the mean den-

sity of owls was 2.2 pairs per 10 km square

(Table 1, Fig. 2). However, high confidence

intervals were associated with these

estimates due to the great variation in the

number of pairs (0-10) in the squares sampl-

ed. We can be 95*^0 certain that the true

mean density lay between 3.72 and 6.48

TABLE 1 Estimates of the mean density (pairs per

10 km2) and total number of breeding pairs of

Barn Owls in south-west Scotland. 95% con-

fidence limits are shown in parentheses.

1981 1983 1985

Density

No. pairs

5.1 (1.38)

321 (87)

2.5 (0.82)

156 (52)

2.2 (0.65)

139 (41)
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FIGURE 2 Yearly changes in the abundance of the Short-tailed Vole.

breeding pairs of owls per 10 km square in

1981 and between 1.55 and 2.88 pairs in

1985.

It is possible to estimate the size of the

south-west Scotland breeding population

from these values. The total land surface

area was approximately 6300 km^. Thus

the estimated mean number in 1981 was 321

pairs and in 1985 was 139 pairs (Table 1).

Discussion

This study has shown that the Barn Owl still

breeds in most of south-west Scotland ex-

cept at higher altitudes.

Because of changes in the Barn Owl
population and the percentage breeding, the

estimated density of breeding pairs varied

more than twofold over a four-year period

associated with changes in the abundance
of Short-tailed Voles. A detailed analysis of

Barn Owl population dynamics will be

published elsewhere but it is important to

state here that no factor other than changes

in vole abundance could have accounted for

these large short-term changes in the owl

population. There were no significant

changes in land use during the period. Some
nest sites were lost but in 1985 when owl

numbers were lowest, available nest sites

considerably exceeded the number of

breeding pairs. The winter of 1981-82 was

quite severe but the slightly higher than

average mortality associated with it was not

enough to account for the 1985 population

level. The variation stresses the need to take

prey abundance into account when attemp-

ting to assess long-term changes in Barn Owl
populations.

Also, even when considering only a

single year and with a very large sample size

(36% of the total area) the confidence in-

tervals associated with the density estimates

were large ( + /- 27% of the mean). This

means that even if the prey supply was con-

stant it would be impossible to be sure the
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population had definitely increased or

decreased unless the change in either direc-

tion exceeded 21^o of the previous year's

estimate.
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Short Notes

Sexing and distinguishing juvenile Dotterel in summer

Juvenile Dotterel Charadhus morinellus fall

into two categories of size and colour: These

are clear among individuals in each brood,

as early as when they still retain traces of

down on the head and nape. Young in the

smaller size category are brownish-grey,

with off-white eye-stripes and breast stripes.

A good field character is that young in the

bigger category are warmer brown, their

dark and light parts both being suffused

with a creamy, fawn, or cinnamon colouring.

They also have a pale, fawn-coloured eye-

stripe which is broader relative to body size.

The pale colouring in their eye-stripe nar-

rows immediately in front of the eye and
then broadens into a big patch of similar-

coloured pale feathers on the cheek and

chin; both cheek and chin usually have

fewer greyish feathers than in the smaller-

category young. I suggest that the smaller-

category young are cocks and the larger ones

hens; this could be tested by ringing chicks

and noting their sex as adults in later years.

The size difference is not surprising, as adult

hen Dotterel greatly surpass cocks in size.

Other species where adult cocks and hens

differ greatly in size show big sexual dif-

ferences in the body size of feathered young
in each brood; these are easily proven in

some cases such as Capercaillie Tetrao

urogallus by the fact that young cocks grow
blackish feathers long before the brood is

fully fledged.

BWPNoX III states "juvenile separable

at close range", but in summer it is easy to

tell juvenile from adult at over 100 m. Wat-

son {SB 4: 179-203) wrote "fully grown
young are remarkably unlike the adults in

plumage, having a generally creamy ground

colour with heavy blackish marks on the

wings and back". The predominant colour

on their wings and back is much darker, and

most of the feathers there are edged narrow-

ly with a paler colouring than in adults, giv-

ing a far more contrasty, dappled pattern.

The difference is so great that juveniles at

first sight might seem a different species.

Adam Watson, Institute of
Terrestrial Ecology, Banchory AB3 4BY

Pintail breeding on Colonsay

On 14 May 1986 while visiting Colonsay,

Roy and Joan Ramage of Alloa found a pair

of Pintail Anas acuta with seven small young,

one of which appeared very weak. On 17

May they saw the female with six young.

Two pairs of Shelduck Tadoma tadoma, two

pairs of Eider Somateria mollissima and a

pair of Mallard Anas platyrhynchos also had
broods in the same area although of these,

only one pair of Shelduck raised young to

fledging. There is regular disturbance by
humans in the area and adult birds frequently

leave their young exposed to predators such

as gulls, Larus spp.. Crows Corvus corone

and Herons Ardea cinerea all of which are

plentiful. The Pintails may have had some
advantage over the other ducks by their more

nocturnal habits (BWP Vol I). Although the

female was seen on several occasions, the

young were more difficult to find. Sightings

of the female with six young on 30 May (J.

Clarke) and four large young on 4 July (G.

Riddle) were reported. The male was seen on

only one other occasion, on 14 July (D. Gib-

by). This is the first confirmed breeding

record for Pintail on Colonsay. There have

been only five previous recorded sightings for

the island. At most c.20 pairs breed in

Scotland; breeding is sporadic except in

Orkney and Caithness (Thom V.M. 1986.

Birds in Scotland. Poyser, Calton).

/. & P.M. Clarke,

Isle of Colonsay, Argyll
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Black-headed Gulls as predators of breeding Sand Martins

Mead & Pepler {BB 68: 89-99) documented

predation of Sand Martins Riparia riparia at

breeding colonies during the BTO ringing

enquiry into this species. Black-headed Gulls

Lams ridibundus were recorded approaching

martin nestholes at several colonies, although

the gulls were thought to be feeding on fleas.

Black-headed Gulls were also noted taking

the contents of exposed nests after cUff col-

lapses, but there was no evidence of gulls as

active predators rather than scavengers at

Sand Martin colonies.

During 1982 a colony of about 37 pairs

of Black-headed Gulls nested beside a colony

of C.920 pairs of Sand Martins at Barbush

sand quarry, near Dunblane in Central Scot-

land. The gulls were the most frequently

observed predators of martins at the colony

that year, and at least five chicks were taken.

Adult gulls typically approached burrow

entrances where full-grown Sand Martin

nestlings awaited feeding, and if successful,

pulled the nestlings from the burrow and
carried them away. The martin nestlings nor-

mally retreated from their burrow entrance

if a gull appeared, and gulls were mobbed
by adult martins. Most of the gulls' attempts

at taking nestlings were unsuccessful. Only
one nesthng was taken at each successful

predation attempt. One nesthng aged about

20 days was forced to be dropped by a fly-

ing gull, but was dead on retrieval.

Carrion Crows Corvus corone employed

similar tactics to the gulls at Sand Martin

burrows, although only the gulls, and on one

occasion a Kestrel Falco tinnunculus were

noted as successful predators.

Gareth Jones, Department of Zoology,

University of Bristol, Woodland Road,

Bristol BS8 lUG

Two cases of a yearling and an adult

On 31 May 1986 we found a Merlin Falco

columbarius nest with four eggs on the

ground on a grouse moor in lower Deeside,

Grampian. A yearling male (i.e. in brown
plumage) called the female off the nest and
was seen passing food to her. He then went

to the nest. About five minutes later, after

eating the prey, the female returned to the

nest and the male left. When we examined
the nest 30 minutes later the female and the

yearhng male both called in alarm. On 21

June a pair alarm-called but the male was
notaged. On 7 July only the female was pre-

sent, sporadically, during our four-hour

visit to the area. On 16 July four young had
fledged and a full adult male (i.e. in blue-

grey plumage) delivered food to one of

them. This male and the female were pre-

sent for the next hour.

Similar behaviour was observed in 1987

at a young conifer plantation 30 km away.

A pair of Merhns display-called over the ter-

ritory (Tl) on 26 April. During 1 and 2 May
the male at Tl was seen to be a yearhng.

On 26 April at a neighbouring territory 1

male Merlin attending the same nest site

km away (T2) a pair was estabUshed and the

male was in full adult plumage. He pro-

spected an old Crow Corvus corone nest on

1 May and 'scraped' it on 2 May. A female

was present both times. On 8 and 16 May
no Merhns were seen or heard at T2 but in

Tl on 16 May a yearling male was in-

cubating five eggs in an old Crow nest in

a Scots pine Pinus sylvestris. When disturb-

ed the male was soon joined by a female and

both called. On 7 June T2 was unoccupied

and Tl still active with the yearling male and

the female defending it. On 16 June all the

eggs had hatched and the young were about

one week old. The female was very ag-

gressive during this five minute visit; no

male was present. On 29 June a male in full

adult plumage flew from the nest tree call-

ing. The female arrived with prey three

minutes later and both then alarm-called.

They were present for the next 40 minutes,

while the five young were weighed,

measured and ringed. On 8 July during a

three-hour watch the adult male (twice) and

the female dehvered food to the five recently
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fledged young. The first delivery from the

male involved him calling to and being

answered by the young for fully three

minutes. On 12 July four young were seen

flying strongly and the adult male brought

food to one of them. For all the males (ex-

cept on 21 June 1986) we had excellent close

range views using good quality optics.

Yearling male Merlins begin a partial

moult during February to May and subse-

quently complete their moult into adult

plumage between September and November
(Moult in Birds. BTO Guide 19). At other

nests in Grampian where the male was a

yearhng, each was still in brown plumage

at the end of the breeding season in late Ju-

ly. In the closely related and similarly sized

Kestrel F. tinnunculus yearlings do not com-

plete their moult into adult plumage until

October/November of their second year,

and raptors in general have a long moult

period (BTO Guide 19). It is therefore ex-

tremely unlikely that the yearling males at

the nests we have described could have

moulted into full adult plumage between our

observations. Male Merlins have twice been

reported as being replaced by another male

during the same breeding season (Newton,

I. 1979. Population Ecology of Raptors.

Poyser, Berkhamsted). This happened after

the original males had been shot. We have

no evidence for persecution at the Grampian

nests, and it is very unlikely. In 1986 the oc- 1

cupation of the eight surrounding territories

seemed to rule out any surplus adult males

locally; four held pairs (three with adult

males and one with a yearling), two held

single females and two were unoccupied.

The food dehvery on 16 July 1986 could

have been instinctive, perhaps by a

neighbouring male or a failed breeder from
further afield. After prospecting the Crow
nest on 1 May 1987 the aduh male flew to

Tl and displayed there. We beheve he

eventually moved from T2 to Tl either after

failing to breed or an early breeding failure.

There were probably no other surplus adult

males nearby as three of the five surroun- J

ding territories were unoccupied.
\

Unfortunately our observations were

too few to decide whether the yesirling males

died, left voluntarily, were displaced, or

briefly, were acting as 'helpers' (although

in each case the younger male initiated the

nest). It would be interesting if other Merlin

enthusiasts could monitor extensively nests

with a yearling male in attendance.

We should like to thank Eric Meek and the

editorial panel for their comments on this note. i

G. W. Rebecca*, B.L. Cosnette and A. Duncan
*31 Rainnieshill Gardens, Newmachar,

Aberdeenshire A35 OJZ.

Sparrowhawk specialising on Swifts

Every year a pair of Sparrowhawks Accipter

nisus nests on an island on the River Don
in Seaton Park, Aberdeen. This site was one

of eight I visited in 1987 to collect prey

remains for analysis.

On 1 August 1987 these included Grey
Wagtail Moticilla cinerea. Chaffinch

Fringilla coelebs. Wren Troglodytes

troglodytes and Blackbird Turdus merula,

but it was surprising also to find the remains

of 12 Swifts Apus apus. Two were in the

nest and consisted of wing bones with outer

primaries attached. The 10 found on the

ground each consisted of wing feathers and

a few breast feathers.

I. Newton (1986, The Sparrowhawk,

Poyser, Calton) found only one Swift in his

analysis of 10,000 kills. It seems clear that

the Aberdeen bird speciaHsed in catching

Swifts. The nest site overlooked rapids

where Swifts were often seen flying low over

the water. Individual Swifts were also found

at two other Sparrowhawk sites in Aberdeen.

Judy M. Cooper, 14 Abbotshall Gardens,

Cults, Aberdeen ABl 9LA
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Items of Scottish Interest

Articles and Reports on birds in Scotland, mainly on status and distribution. (Previous lists

14(3) 189-190; 14(4) 217-218). References from the 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 postfree to SOC members at the prices quoted.

The librarian is glad to receive reprints or copies of papers on any aspect of ornithology

or general natural history.

Scientific papers.

Changes in numbers of cliff-nesting seabirds

in Orkney, 1976-1985. S. Benn, M.L. Tasker

& A. Webb 1987. Seabird 10: 51-57.

A Survey of moorland birds on the Campsie
Fells/Touch Hills massif, Stirling in 1987.

J. Calladine, S. Dougill, K.B. Shepherd,

D.A. Stroud, J. Turner & CM. Crawford
1987. Nature Conservancy Council, Nor-

thminster House, Peterborough (Contract

Report) 58 pp.

The Outer Hebrides. P. Cunningham 1987.

Sea Swallow 36: 20-24.

Opportunistic feeding of Black Guillemots

at fishing vessels. P.J. Ewins 1987. Seabird

10: 58-59.

Sandeels in the diet of the Fulmar in Shetland,

Scotland. J.A. Fowler & A. P. Dye 1987.

Seabird 10: 71-74.

The marine distribution of Sooty Shearwater,

Manx Shearwater, Storm Petrel and Leach's

Petrel in the North Sea. A.J. Hall, M.L.
Tasker & A. Webb 1987. Seabird 10: 60-70.

Chick production at Kittiwake colonies in Shet-

land, 1986. M. Heubeck, P.V. Harvey & I. S.

Robertson 1987. Seabird 10: 34-42.

Birds of Cape Wrath. D. Law 1987. Adjutant
17: 10-14.

Aggression in shorebirds in relation to flock

density and composition. N.B. Metcalfe &
R.W. Furness 1987. Ibis 129: 553-563. A
study of wintering waders in the Firth of

Clyde covering three winters.

Breeding performance of Merlins in North-East

Scotland in 1986. G.W. Rebecca 1987. Hawk
Trust Annual Report 1985-86 15: 12-13.

Colonization of island woodlands in the Heb-
rides of Scotland. T.M. Reed 1987. Acta
Oecol. 8: 275-280.

Effects of aerial applications of Fenitrothion

on bird populations of a Scottish pine plan-

tation. C.J. Spray, H.Q.P. Crick &A.D.M.
Hart 1987. J. Appl. Ecol. 24: 29-47.

Social structuring at a communal roost of

Choughs. E. Still, P. Monaghan & E. Bignal

1987. Ibis 129: 398-403.

Census of breeding Wigeon in Ettrick Forest.

D.L. Thomson 1987. Nature Conservancy

Council, 12 Hope Terrace, Edinburgh 54 pp.

Numbers, territory size and turnover of Short-

eared Owls in relation to vole abundance. A.

Village 1987. Orn. Scand. 18: 198-204. A
study at Eskdalemuir, southern Scotland.

Weight and sexual cycle of Scottish Rock
Ptarmigan. A. Watson 1987. Orn. Scand. 18:

231-232.

The use of models to influence the grazing

sites chosen by Barnacle Geese on Islay,

Scotland. X. Zhu, D.C. Houston & S. Per-

cival 1987. Wildfowl 38: 46-48.

The Royal Air Force Ornithological Society

Expedition to Berneray and Mingulay, June-

July 1985. N.A. Smith, B.R. Withers & K.W.

Earnshaw 1987. Royal Air Force Orni-

thological Society Journal 17: 1-83.

Bird Reports

Argyll Bird Report for 1986. (78 pp) Argyll

Bird Club, C.A. Galbraith & A.R. Jennings

(Eds) 1987. *£3.50. This is the 4th report of

the Argyll Bird Club. It includes a 37-page

species list, a ringing report and several short

articles on Corncrakes, Mink, Golden Eagles

and on various aspects of forestry and birds.

Borders Bird Report for 1986. (56 pp) R.D.

Murray (Ed) 1987. *£2.50.
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Fife and Kinross Bird Report for 1986. (34 pp)
Fife Bird Club. 1987. *£2.50. Includes a

species list, and short reports on seawatching

at Fife Ness, etc.

Flannan Islands visits. A.D.K. Ramsay. Unpub-

lished report 3pp.

Lanarkshire Bird Report for 1986. (21 pp)

1. English (Ed). An unpublished report for

the RSPB Hamilton Area Members Group.

Lothian Bird Report for 1986. (84pp) M.R.
Leven & I.J. Andrews (Eds) 1987. *£3.50.

The 50-page systematic list includes many
useful tables of peak counts of birds, an

8-page report on a census of breeding Little

Grebe, Great Crested Grebe and Tufted Duck
in the Lothians, and short reports on

breeding Fulmars on the East Lothian

mainland, on breeding Mute Swans, Goose
counts and Water Rails.

North-East Scotland Bird Report for 1986.

(52 pp) M.L. Tasker (Ed) 1987. *£2. Includes

a detailed species list, and a 9-page report on

seabirds breeding on the coast of North-East

Scotland.

Stewartry and Wigtown Districts Bird Report for
1986. (17 pp) A.D. Watson (Ed) 1987.

*£1.95. The 2nd annual report for this part

of Dumfries and Galloway Region.

Tay Ringing Group Reportfor 1984-86. (64 pp)
Tay Ringing Group, Dundee 1987. 43 pages

of this report are studies of Dunnocks, Sedge

Warblers, Sandmartins, Siskins and Mute
Swans.

Dungavel Area Bird Report for 1983-1986.

(43 pp) R. Morton & I. Livingstone (1987).

A detailed study of an area of moorland on
the borders of Lanarkshire and Ayrshire

which has been increasingly afforested over

the period. Unpublished report.

Holyrood Bird Records 1986. (5 pp) L.L.J.

Vick 1987. A brief account of birds seen in

Holyrood Park, Edinburgh, which includes

Duddingston Loch and the Bawsinch
Reserve. Unpublished report.

W.G. Harper
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Numbers of wintering Pink-footed and Greylag Geese in

north-east Scotland 1950-1986

M.V. BELL, J. DUNBAR
AND J. PARKIN

The status of Pink-footed and Greylag Geese in north-

east Scotland this century is described with emphasis on
the large changes which have occurred since 1960. Dur-
ing this period the numbers of Pinkfeet have increased

greatly at the two traditional roosts, the Loch of

Strathbeg and the Meikle Loch. Up to 30% (40,000 birds)

of the British wintering population may roost there.

Greylag have also increased and now occupy five new
roosts. North-east Scotland regularly holds up to 30%
(30,000 birds) of the British wintering population of

Greylag. The reasons for these changes are discussed.

U-- z:^

Introduction

Pink-footed Geese Anser brachyrhynchos

and Greylag Geese Anser anser have been

wintering in north-east Scotland for many
years. The early Scottish naturalist Thomas
Edward recorded Pinkfeet at the Loch of

Strathbeg (Smiles 1877), but there was con-

siderable confusion between this species and

the Bean Goose Anser fabalis in the 19th

century. Pinkfeet were certainly present at

Strathbeg by the turn of the century and by
the late 1930s up to several thousand occur-

red here, and in the Slains area to the south

in autumn (Berry 1939). However, the use

of the Loch of Strathbeg as a roost was pro-

bably interrupted during both world wars.

In the Great War it was used as a seaplane

base and in the second war there was distur-

bance from the adjacent Crimond airfield.

At the time of Berry's review of wild duck
and wild geese in Scotland, Greylag were

stated to be present in only small numbers
at several sites in the Dee faunal area, with

their status unchanged for many years

(Berry 1939). No quantitative information

on the wintering geese existed before the

Wildfowl Trust began its series of national

November counts of Pinkfeet in 1950 and
Greylag in 1960.

This paper describes the fluctuations in

numbers of both species since then. During
this period several new roosts have been oc-

cupied by Greylag, and the last 10 years in

particular have seen some dramatic changes.

North-east Scotland is now one of the most
important areas in Britain for both Pinkfeet

and Greylag with up to 40,000 and 30,000

respectively.

Survey area

The area of north-east Scotland discussed

in this paper is shown in Fig. 1 . It comprises

the area north of the River Dee and east of

the River Deveron, mainly the old county

of Aberdeenshire including part of Kincar-

dine to the south and Banff to the north-

west, all now in Grampian region. This large

area has very few stretches of water which

are suitable as goose roosts and consequently

large numbers of geese are concentrated in

a few sites. This has the advantage that a

few observers can obtain a fairly complete

picture of the changes in numbers through

the winter. There are two major Pinkfeet

roosts, at Loch of Strathbeg and the Meikle

Loch/Ythan estuary, and seven Greylag
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FIGURE 1. A map of north-east Scotland showing the position of the goose roosts and other places

mentioned in the text, in relation to the main rivers and the coast. Pinkfeet roost at Loch of Strathbeg

and the Meikle Loch, and Greylag roost at the Loch of Strathbeg, Fedderate Reservoir, Haddo House
Lake, the Slains Lochs, Corby Loch, Loch of Skene and the Dinnet Lochs.

roosts, at Loch of Strathbeg, Loch of

Skene, Lochs Davan and Kinord (collectively

the Dinnet Lochs), Haddo House, Corby
Loch, the Slains Lochs and Fedderate

Reservoir.

The roosts in north-east Scotland are

well separated from the other wintering

areas for both species. There are no major

Pinkfoot sites to the north and the nearest

roost to the south is the Montrose Basin (77

km SSW of the Ythan estuary), which is

regaining its former importance since the

Scottish Wildlife Trust established a reserve

there in 1981. There are major concentra-

tions of Greylag in Caithness, Easter Ross

and along the Moray Firth. The nearest

roosts are at Loch Spynie near Elgin (82 km
west of Strathbeg) and in Strathmore (Per-

thshire and Angus), 50 km to the south of

the Dinnet Lochs.

Methods

Experienced observers familiar with particular

sites counted geese arriving at or leaving the

roosts. Long runs of data were available from the

same few observers for most roosts.

The national November count data were

taken from Boyd & Ogilvie (1969, 1972), Ogilvie

& Boyd (1976), from the annual reports of the

Wildfowl Trust and from Dr M.A. Ogilvie (pers.

comm.).
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Agricultural statistics on cropping regimes

were obtained from the Scottish Records Office

for selected Aberdeenshire parishes and years

since 1960. The parishes of Crimond, Lonmay
and St Fergus were taken as representative of the

feeding areas used by the geese from Strathbeg;

those of Slains, Logie-Buchan and Foveran for

the geese from Meikle; MethUck and Meldrum
for the geese from Haddo; Kinellar and Skene for

the geese from Skene and Lumphanan, and
Leochel-Cushnie for the geese from Dinnet. The
years 1960, 1965, 1970, 1975, 1978, 1980, 1982

and 1984 were taken to give a spread over the

period since north-east Scotland became of ma-
jor importance for wintering geese.

Results

Buchan

Loch of Strathbeg Of the two goose roosts in

Buchan, the Loch of Strathbeg qualifies as a site

of international importance for ducks, geese and
swans. The loch is large (220 ha), shallow, rather

exposed and within 500 m of the sea. It is a dif-

ficult roost to count because of its size. Since the

RSPB reserve was established in 1973 most of the

geese have roosted at the sheltered north-west end

of the loch in the peninsula area which is relatively

undisturbed by wildfowlers.

There is a run of monthly counts at Strathbeg

since the mid-1950s. Fig. 2 shows the winter max-
imum and average mid-monthly count (October

to March up to 1973, October to April since 1973)

for both Pinkfeet and Greylag at Loch of

Strathbeg since the 1954/55 winter. Table 1 shows

the average mid-monthly counts for seven con-

venient periods from 1954/55 to 1986/87 and the

maximum count within each period. Until the

1963/64 winter numbers of both species were low,

with Pinkfeet slightly the more numerous.
Greylag numbers were relatively stable through
the winter while Pinkfeet numbers reached a peak
in autumn and then decUned. Numbers remain-

ed fairly constant for the next eight or nine winters

with both species present in similar numbers and
increasingly likely to stay through the winter.

Numbers increased after 1973. In the follow-

ing 10 years the Greylag reached maxima of 9500
in November 1975, 9600 in November 1982 and
8350 in March 1985. Since the 1984/85 winter the

Greylag numbers have decreased sHghtly but

Pinkfeet numbers have increased markedly. The
maximum count of Pinkfeet at Strathbeg up to

1983/84 was '7500 in November 1977 but in the

1984/85 winter, 20,200 were recorded in October,

oo
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O
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Winter

FIGURE 2. The average monthly count and
maximum count of Pinkfeet and Greylag at Loch

of Strathbeg each winter from the 1954/55 -

1986/87 winters.

with 27,900 in October 1985 and 29,800 in Oc-

tober 1986. Over 10,000 were also present in the

springs of 1985, 1986 and 1987.

Fedderate Reservoir The small flock of Greylag

at Fedderate Reservoir has been counted in

November and March since 1977 but it is not clear

when the site was first occupied (John Edelsten

pers. comm.). This small water (c. 10 ha) is easi-

ly disturbed and appeared to hold more birds in

the spring after the end of the shooting season

than in the autumn. The numbers in November
ranged from 10-2500 (average 684) between 1977

and 1986, and in March ranged from 1400-2700

birds (average 1840) between 1982 and 1986. The
surrounding land which rises to 200 m (650 ft)

is very exposed, often taking the brunt of winter

snow storms from the north, and is therefore fre-

quently deserted by geese in mid-winter.

Ythan Valley

Slains Lochs and Ythan Estuary The Slains estate

and adjacent Ythan Estuary have been used ex-

tensively by both Pinkfeet and Greylag for many
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TABLE 1. The average monthly counts of geese at Loch of Strathbeg from 1954/55-1986/87, together

with the maximum count within each period (no counts available for the 1956/57 winter; nc = not

counted).

PINKFEET Oct Nov Dec Jan Feb Mar Apr Maximum

1954/55 - 59/60 1050 670 80 100 200 nc 3000

1960/61 - 64/65 1120 1306 180 240 305 546 nc 2239

1965/66 - 69/70 2556 2310 440 1150 850 2240 nc 4600

1970/71 - 74/75 2868 2870 60 1410 1000 1970 nc 5500

1975/76 - 79/80 4240 5570 3860 2300 2050 2300 3610 7500

1980/81 - 83/84 5725 4288 2975 1913 3950 2575 4513 7400

1984/85 - 86/87 25933 12283 6050 2467 4767 8717 10767 29800

GREYLAG Oct Nov Dec Jan Feb Mar Apr Maximum

1954/55 - 59/60 350 398 300 503 3 52 nc 1100

1960/61 - 64/65 876 1432 680 510 416 157 nc 3734

1965/66 - 69/70 1340 2544 770 1450 1332 1050 nc 4380

1970/71 - 74/75 2970 3600 874 1302 1450 2970 nc 5000

1975/76 - 79/80 2986 6950 4160 2620 2450 1180 1920 9500

1980/81 - 83/84 3738 5488 4063 1850 3338 3750 3475 9600

1984/85 - 86/87 1383 3483 3617 2083 5367 4433 683 8350

years. Unfortunately there is little information on
numbers here apart from the national November
counts. Since 1980/81 more frequent counts have

been carried out.

During the last 10 years the main Pinkfoot

roost has been the Meikle Loch (26 ha). This is

a Site of Special Scientific Interest (SSSI) but is

not part of the Sands of Forvie and Ythan Estuary

National Nature Reserve (NNR). The much
smaller Cotehill Loch (3.1 ha) and Sand Loch (4.4

ha) are included in the NNR. The Meikle, Cotehill

and Sand Lochs are collectively referred to as the

Slains Lochs since they are situated on the Slains

estate. In the following account Meikle Loch is

used when discussing Pinkfeet and the Slains

Lochs when discussing Greylag as small numbers

of the latter often roosted on Cotehill and Sand

Lochs, and pools on the Sands of Forvie. There

was controlled wildfowling for geese and ducks

at the lochs, and they provided a better sanctuary

than the Ythan Estuary NNR 3 km to the south

which was regularly disturbed by wildfowling.

However, at the end of the shooting season the

Pinkfeet resorted increasingly to the estuary and

by mid-April most roosted there. Sometimes

Pinkfeet roosted on Sand Loch near Collieston,

and also on a semi-permanent floodwater pool

1 km to the north of the Meikle Loch.

The much smaller flock of Greylag was also

usually found on the Meikle Loch, but showed

a greater tendency to disperse. Flocks of several

hundred birds quite often occurred on Sand Loch,

pools on the Sands of Forvie, and at the Ythan
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FIGURE 3. The November counts of Pinkfeet and

Greylag at the Slains Lochs between 1953 and
1986.
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1983/84 1984/85 1985/86

FIGURE 4. The numbers of Pinkfeet roosting at the Meikle Loch/Ythan Estuary between September and
May from the 1980/81 - 1985/86 winters. The arrows indicate snowfalls and the bars periods with

10 cm or more snow cover. Broken lines are extrapolations based on counts before and after

snowfalls.

Estuary in the spring; smaller numbers roosted

at Cotehill less regularly. Site preferences changed

between and within winters.

The November counts of Pinkfeet in the

1950s ranged from 0-2000 (Fig. 3), but since the

mid-1960s very large numbers have occurred in

some autumns. The November counts indicate lit-

tle change in the status of the Pinkfoot here over

the last 20 years; more than 10,000 birds were pre-

sent in November 1966, 1967, 1969, 1974, 1975,

1983 and 1985. It seems probable that more now
remain through the winter and occur in the spring

than formerly.

Between the 1980/81 and 1985/86 winters

detailed counts were obtained of the geese

roosting at the Meikle Loch and Ythan Estuary.

Whenever possible, attempts were made to count

the roost weekly or fortnightly. Small numbers

of Pinkfeet often arrived in the second week of

September but the main arrival was in late

September and early October, usually peaking at

c. 15,000 birds in October (Fig. 4). In most years

numbers had dropped by the November count,

although high numbers were maintained through

November in 1983 and 1985. The main factor in-

fluencing numbers in December, January and

February was the presence of snow deeper than

c. 10 cm. In winters when the Buchan coast was

snowfree, numbers remained high throughout the

winter, e.g. 1982/83, 1983/84 and 1984/85 (Fig.

4). In the three snowy winters, all the Pinkfeet

left at least once, and this is probably more
typical. However, the 1985/86 winter was unusual

as three well-separated snowfalls caused major
departures of the Pinkfeet, but on each occasion

they soon returned.

In late February numbers began to build up
and the spring peak was reached in late March
or April (Fig. 4). In the first three winters of this

series (1980/81-1982/83) the totals in late

February and March were obtained from field

counts, which at the time were thought to be ade-

quate but which we now think may have been in-

complete. No counts were carried out in April

1981 or 1982. In 1984/85 and 1985/86 there were

very large peaks in late April and the departure

in April 1985 especially was very late. In both

years a prolonged period of cold north-westerly

winds in late April may have delayed departure.

The numbers of Greylag at the Slains Lochs

have been more variable than those of Pinkfeet

over the last 25 years. The November counts bet-

ween 1960 and 1966, and from 1974 onwards were

rather low (326-1783 birds. Fig. 3), but in

1967-1973 numbers were much higher with 9370

in November 1969. The largest numbers of

Greylag here since 1974 were 3600 on 9 April 1978

and 3200 on 20 November 1983. The autumn
numbers have decreased and the main build-up

of Greylag at Slains occurred after the November
count in the 1983/84, 1984/85 and 1985/86

winters. Over the six winters studied the average
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number of Greylag present from mid-October to

mid-April ranged from 500-1600.

Haddo House Lake The lakes at Haddo House
are small (c.4 ha each) and largely surrounded by

trees. The Greylag roost on the upper lake which

has been in the Grampian Region Country Park

since 1981 and a sanctuary for many years. Some
duck shooting occurs on the lower lake. The roost

was first noticed in the autumn of 1981 when the

ranger reported c.4000 Greylag in mid-November.

By the end of November c.7000 were present

which at the time was one of the largest counts

recorded in north-east Scotland.

The early history of this roost is unclear. Ap-
parently small numbers (less than 1000) had been

present since about 1974. In the winter of 1980/81

they greatly increased. There had never been any
shooting of the geese. After the "discovery" of

this roost in 1981 it was monitored fairly regularly

and numbers fluctuated greatly. In autumn 1982

the Greylag arrived in mid-October, c.4000 were

present from late October to mid-November after

which numbers increased rapidly to 1 1 ,900 on 1

1

December, falling thereafter. In the 1983/84

winter, numbers showed a similar pattern (peak

7700), but in the 1984/85 winter the autumn peak

did not occur and numbers remained at c.4000-

5000 from late October to late January then

decreased. In the 1985/86 winter c. 1000 birds were

present throughout. Table 2 shows the numbers
of Greylag at the Haddo House roost on the

November and March counts between the

1981/82 and 1985/86 winters. Pinkfeet were

only once recorded at this roost.

TABLE 2. The national November and March
counts of Greylag Geese at the Haddo House
roost from the 1981/83-1986/87 winter.

1981/82 1982/83 1983/84 1984/85 1985/86

Nov 4000 4650 4600 4200 900

Mar 3500 4000 4500 650 500

The reason for these sudden changes in

Greylag numbers is unclear. The lake is very small

for so many geese and easily disturbed. Even so,

geese did not start coming in after dark, as they

now do at other sites in the north-east. There are

no known alternative roost sites nearby, although

3000 Greylag were seen at Fyvie Lake in

November 1979 (Owen et al. 1986), which appears

to predate the large numbers at Haddo House.

They have not been seen subsequently at Fyvie.

Donside and Deeside

Loch of Skene and Kemnay The Loch of Skene
is large (1 18 ha), shallow and rather exposed on
the low ground between lower Deeside and lower

Donside. There was an autumn peak, low (

numbers in mid-winter depending on snow cover,
|

and a spring peak. The Loch of Skene was sub-

ject to regular wildfowling. There were no sites

close by which were suitable as permanent roosts

but there were several semi-permanent marshes

and pools in the Don valley to the north. These

were probably used occasionally and may explain

some of the fluctuations in numbers at Skene.

When the November counts of Greylag were

started in 1960 there were several hundred

roosting on the River Don near Kemnay and none

used the Loch of Skene. The first record at Skene

was of 150 in November 1964 and numbers in-

creased to 2700 in 1974. During this period

numbers at Kemnay were very stable at around

200 birds. There were no further records of geese

roosting at Kemnay until late November 1987

when c. 1500 used the site for about a week (G.

Wright pers. comm.).

Fig. 5a shows the November counts for Loch

of Skene since 1960. Both the November 1983 and

November 1984 counts were thought to be in-

complete; in 1983 4000 were present a week either

side of the count date and in 1984 a flood in the

Don valley probably attracted many birds. After

the initial stabilization at c.2500 birds in the

mid-1970s there was an increase to about 4000

birds between 1978 and 1984, then a further in-

crease in 1985. The March counts between 1982

and 1986 varied from 3210-5060 birds which was

one of the largest flocks of Greylag in Britain at

this season.

In the early years of the counts small

numbers of Pinkfeet also occurred in nine

autumns with a maximum of 350 in November
1%9. Very few have been recorded since. At Kem-
nay up to 300 Pinkfeet were feeding in riverside

fields on the wildfowl count days between the

l%7/68 and 1976/77 winters but none have been

recorded since.

Up to the 1985/86 winter hmited data sug-

gested an autumn peak of 4000-6500 Greylag at

Skene in late October/early November with a

slight decrease by mid-November. The largest

autumn number was 6540 on 20 October 1981,

and 8850 seen on 19 January 1985 was exceptional

at that time. There were usually less than 2500

in mid-winter, and a spring peak of up to 5000

birds in late March/early April. The numbers us-

ing the Loch of Skene in the 1985/86 winter are
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FIGURE 5. a) November counts of Greylag at Loch of Skene b) Counts of Greylag roosting at Loch

of Skene during the 1985/86 winter c) November counts of Greylag at the Dinnet Lochs. The arrows

indicate snowfalls and the bars periods with 10 cm or more snow cover.

shown in Fig. 5b. This winter was atypical as the

numbers were the highest ever recorded here. The
autumn peak of ahnost 9000 birds was the largest

by several thousand and quite large numbers were

present in mid-winter in spite of several snowfalls,

with 8950 present on 5 January.

1 150 on 1 1 November 1979 at the loch during the

day were not included in the national counts for

those years although the geese were almost cer-

tainly roosting there. Small numbers of Pinkfeet

were occasionally found at Corby Loch, the

largest being 140 on 22 November 1981.

Corby Loch Corby Loch is a small loch (12 ha)

near the coast just to the north of Aberdeen. It

is unclear when Greylag first started to use this

site and it was not counted systematically until

the 1983/84 winter. It was known before then that

several hundred geese often fed in the fields just

to the north and south of the loch and occasionally

when large numbers were present they flighted out

to the lower Don valley. However, records in the

mid-1980s suggested that substantial numbers of

geese used the loch, particularly in spring. Early

in the winter birds were shot and the autumn
flocks tended to be smaller than those in spring.

The numbers of Greylag found at Corby
Loch on the national counts since 1983 have rang-

ed from 0-2000 (November) and from 800-2400

(March). Counts of 1600 on 9 November 1975 and

The Dinnet Lochs and middle Deeside Small

numbers of Greylag began using flooded fields

at Auchlossan, the site of an old loch in middle

Deeside, during the spring in the late 1960s. At

this time they probably roosted on the flood itself,

or on the River Dee at Ballogie, a site which is

still occasionally used by up to 1500 geese. Small

numbers also appeared at the Dinnet Lochs in the

1960s, particularly in the autumn, but they did

not remain for long and it was not until the

mid-1970s that the site was used regularly and

numbers then increased rapidly. It is now one of

the most important autumn concentrations of

Greylag in Britain.

The Dinnet Lochs were first counted in

November in 1974 and have been checked every

year since. The lochs were included in the Muir
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FIGURE 6. The numbers of Greylag roosting at the Dinnet Lochs in the 1983/84 - 1986/87 winters.

• = roost counts, o = field counts. The arrows represent snowfalls and the bars periods with

10 cm or more snow cover. Records of snowfall and snow cover were not available for the 1986/87

winter, and no field counts were undertaken in spring 1987.

of Dinnet NNR in 1977 and since the 1983/84

winter the warden has done regular counts. There
was no shooting of ducks or geese at the Dinnet

Lochs. The November counts at Dinnet show a

series of sudden increases interspersed by a few

years when numbers were stable (Fig. 5c). Bet-

ween 1974 and 1977 800-1700 were recorded, bet-

ween 1978 and 1981 there were 3500-4500 and
there was a further large increase in 1982. The
pattern of the autumn peak also changed slight-

ly over the years. In the late 1970s numbers in-

creased gradually through late October and
November and were often still increasing when
the first snowfall drove the geese south in the se-

cond half of November or in December. Very few

were then seen until the spring. However, in the

autumns of 1983 and 1984 they increased rapid-

ly to peak in early November, then quickly

decreased in the absence of adverse weather (Fig,

6). In 1985 the arrival was rather early with over

3000 on 12 October, 16,000 by 3 November and

a peak of 19,900 on 26 November. Over the

following three days snow caused all the geese to

leave but unlike previous winters within a week
large numbers were returning and a second peak

of 12,300 occurred on 18 December. After fur-

ther snow only small numbers remained through

January and February, but there was a definite

tendency for geese to remain here throughout the

1984/85 and 1985/86 winters. The spring peak

of 4600 in 1986 was the largest on record, but

spring counts were difficult because the geese did

not always roost on the lochs, and field counts

were usually the most reliable at this time (Fig.

6). In late October 1986 over 13,000 were present

and the peak count of 15,200 occurred on 24

November. In spring 1987 Greylag roosted at the

lochs on only six nights from early to mid-March

although they were present in the area until mid-

April.
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TABLE 3. Summaries of the November counts showing the north-east Scotland and national totals of Pinkfeet

and Greylag in thousands, and the regional total as a percentage of the British total.

PINKFEET GREYLAG

Britain NE Scotland % of British

total

Britain NE Scotland % of British

total

1957-59 35.4 1.7 4.8

1960-64 58.1 2.6 4.5 35.5 2.8 7.9

1%5-69 69.9 13.1 18.7 55.5 6.4 11.5

1970-74 76.2 7.3 9.6 68.4 9.9 14.5

1975-79 74.2 11.7 15.8 67.8 12.6 18.6

1980-84 96.9 12.4 12.8 88.8 20.2 22.7

1985-86 129.3 25.5 19.7 112.2 25.1 22.4

Note. Greylag were first counted in 1961 at the Loch of Strathbeg, Siains Lochs, Loch of Skene
and Kemnay. The Dinnet Lochs were first counted in 1974, Fedderate Reservoir in 1977, Haddo
House Lake in 1981 and Corby Loch in 1983. Kemnay was not counted after 1976. Data summarized
from Boyd & Ogilvie 1969, 1972; Ogilvie & Boyd 1976; Wildfowl Trust Annual Reports.

There were a few other places on south

Deeside where feeding Greylag were recorded, and

some may have been birds stopping for a short

period before crossing the hills. On 18 March 1986

Dr A.G. Knox found a flock of 544 Greylag at

a site on south Deeside where geese had not

previously been recorded which illustrated the dif-

ficulty of attempting complete counts of Greylag

in spring.

In autumn small flocks of Pinkfeet flew over

Deeside and skeins sometimes stopped at the

Dinnet Lochs for a few hours, but they rarely fed

in the area. However, in spring small numbers,

usually under 80 birds, regularly occurred for a

few weeks in the Howe of Tarland and in some
years many more were present. There were 780

there on 8 April 1979, 630 on 21 April 1985 and

890 on 20 April 1986. In spring 1987 up to 900

Pinkfeet were present in the Howe of Tarland

from mid-February to April. Up to 600 roosted

at the Dinnet Lochs on seven nights between 16

February and 21 April.

Discussion

North-east Scotland currently holds some
very large concentrations of both Pinkfeet

and Greylag, and the numbers of both

species wintering in the area have increased

greatly over the last 25 years. The November

counts between the early 1960s and
mid-1980s showed a tenfold increase in

Pinkfeet numbers in north-east Scotland

against a four to fivefold increase nationally

while Greylag also increased eight to tenfold

in north-east Scotland but only two to

threefold nationally (Table 3). The area

regularly holds 15-30% of the British total

of Pinkfeet and 20-35<7o of the Greylag. The

regional distributions of the two species in

autumn have previously been analysed

(Boyd & Ogilvie 1969, 1972; Ogilvie & Boyd

1976) with the latter paper predicting in-

creases in Aberdeenshire in both absolute

and relative terms for Pinkfeet and smaller

increases for Greylag. This has since occur-

red though Greylag have shown the largest

gains (Table 3). The increase for Pinkfeet

has been rather erratic, largely due to a tem-

porary rise in the late 1960s when counts at

Meikle Loch were especialy high (see Fig.

3). Greylag have shown a steadier increase

since 1960, the highest November total be-

ing 29,300 in 1982 which was 36.6<yo of the

national total. They have increased by oc-

cupying five new roosts while the Pinkfeet

are still concentrated at the two traditional

sites. In recent autumns the largest numbers

of Pinkfeet occurred in mid-October when
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FIGURE 7. The proportion of different crop types as a percentage of the total cultivated area from

selected parishes close to each of the main roosts. Agricultural statistics were obtained from the Scottish

Records Office for the years 1960, 1965, 1970, 1975, 1978, 1980, 1982 and 1984 for the parishes of

Lonmay, Crimond and St Fergus (Strathbeg), Slains, Logie-Buchan and Foveran (Slains), Methlick

and Meldrum (Haddo), Kinellar and Skene (Skene), and Lumphanan and Leochel-Cushnie (Dinnet).

Loch of Strathbeg and Meikle Loch have

together held up to 40,000 birds. North-east

Scotland also holds large numbers of both

species in the spring with up to 24,000

Greylag and 30,000 Pinkfeet present in

March and April respectively.

There were no changes at the roost sites

to make them more attractive to geese in this

period but there were substantial changes in

the farming regimes on the feeding areas.

Fig. 7 shows how the cropping pattern has

changed on the farmland adjacent to the

main roosts between 1960 and 1984.

The data on crop areas are presented

for each crop type as a percentage of the

total cultivated area (which includes grass

but not rough grjizing) for the parishes rele-

vant to each roost (Fig. 7). Between 80%
and 90% of the grass was less than seven

years old. During this period grass (45-65%)

and cereals (25-50%) were the main crops

but there were major changes in the cereal

regime. Before 1960 most of the cereal

acreage was oats but over the following

10-15 years barley almost completely replac-

ed the oats near the coast while the change

was slower further inland (Fig. 7). The small

area of wheat remained fairly steady bet-

ween 1960 and 1980 but since then increased

markedly to about 10% of total crop area

in the Ythan valley by 1984. There has also

been a major change to autumn sown winter

cereals in recent years. Subjective impres-

sions were that winter cereals were rarely

sown before 1980, but since then the change

has been rapid. By 1986 c. 50-75% of the

cereals round Slains and Haddo were

autumn sown with lower proportions

(c. 30-50%) around Strathbeg and Skene,

and only since 1985 were autumn sown
cereals used on the higher ground at Din-

net. Their use in north-east Scotland was

limited by the autumn weather and in 1985

the cereal harvest was very late so that the

use of winter cereals was severely restricted

for the following season.
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The change from oats to barley in the

t 1960s was previously suggested as a major

factor in the estabhshment of a large

population of Pinkfeet in east and central

Scotland (Kear 1965) since waste barley

grain is their preferred food source. This

theory is supported by the evidence from

north-east Scotland where the cereal regime

switched almost completely from oats to

barley between the late 1950s and the

mid-1970s. This change was slowest to oc-

;
cur inland (Fig. 7) and the Dinnet roost was

the last major one to be occupied. Whether

the change to winter cereals will reduce the

numbers of geese using the area remains to

be seen but it appears to have been a factor

in decreasing the numbers in central

Scotland, and moving geese further north.

These arguments seem to be even more rele-

vant to recent changes in the distribution of

Greylag than Pinkfeet in the 1960s.

The proportion of cultivated ground
under grass was greater in north-east

Scotland than at Loch Leven in the late

1960s (Newton & Campbell 1973), and in

parts of central Scotland currently used by

geese. Grass was important in autumns with

a clean cereal harvest, but was especially

important in spring (Bell 1988) and was
probably the reason why the recent series

of March counts found proportionally more

geese in north-east Scotland in spring than

in most of the other British wintering areas.

The current high numbers of geese in

north-east Scotland belie the fact that none
of the roosts is fully safeguarded against

future detrimental developments. Three of

the main roosts are leased to conservation

organisations as nature reserves, the Loch
of Strathbeg to the RSPB, and the Ythan
Estuary and Dinnet Lochs to the NCC as

NNRs. The Loch of Skene and Meikle Loch
are SSSIs. At all these sites the shooting

rights are retained by the owners and geese

are shot at all but the Dinnet Lochs. The
Loch of Strathbeg is a site of international

importance for wintering wildfowl, but this

status was no safeguard when a proposal by

one of the owners to commence shooting

within the main refuge area and goose roost

had to go before a pubhc inquiry in March
1987. Four of the roosts are very small in

area and therefore extremely vulnerable to

disturbance, including the Meikle Loch
which is one of Britain's top five roosts for

Pinkfeet. There are no alternative roost sites

available, unlike the situation in east and
central Scotland (see Newton et al. 1973).

The recent changes at Haddo House show-

ed that numbers can fall as rapidly as they

increased, and indeed Greylag apparently

underwent a similar increase and decrease

at Slains between 1967 and 1973.

In conclusion, although the numbers of

Pinkfeet and Greylag in north-east Scotland

were in 1986 at their highest ever, changes

in land use both on the feeding areas and
at the roosts could rapidly change this

situation.
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The status of breeding Wigeon in Ettrick Forest

D.L. THOMSON AND
T.W. DOUGALL

Wigeon were first proved to be breeding in the Ettrick

Forest area of the Scottish Borders in 1893. The site is

now of considerable inriportance for Wigeon and surveys
in 1978 and 1987 found 30-39 pairs which represents

c.10% of the British breeding population.

Introduction

For some time, the Ettrick Forest area in the

Scottish Borders (Fig. 1) has been known
to hold an appreciable number of Britain's

breeding Wigeon Anas penelope (Baxter &
Rintoul 1922, Sharrock 1976). This paper
summarizes the present status of the species

in this area and is based on two surveys in

1978 and 1987 which were done under con-

tract to the Nature Conservancy Council

(Dougall 1978, Thomson 1987).

Historical Background

The Wigeon was first recorded breeding in

Scotland in 1834 when a nest was discovered

in Sutherland (Baxter & Rintoul 1922). In

1884 or 1885, Wigeon were found summer-
ing in Ettrick Forest for the first time (Adair

1895). Evans (1893) found Wigeon at two
Ettrick Forest lochs in 1893 and saw an

agitated drake at one of these. On 16 June

1893, Adair (1895) saw a female and brood
on a loch which he had visited annually for

about 15 years. This was the first confirm-

ed breeding record in Ettrick Forest. The
first breeding record for Roxburghshire was
in 1900 and by 1910 Wigeon were said to

be breeding there regularly (Blackwood

1911, Evans 1911). Chapman (1912) con-

firmed breeding at five lochs in Selkirkshire

and at four in Roxburghshire.

Numbers of breeding Wigeon in Ettrick

Forest apparently increased from 1893 to

1912. Few records were published after this

but it was still breeding there in 1922 and
1928 (Baxter & Rintoul 1922, 1928). Review-

ing the 20-year period to 1939, Berry (1939)

stated that nationally, a slow but steady in-

crease had occurred. Expansion in range

and numbers continued after this but at a

slower rate (Baxter & Rintoul 1953). Shar-

rock (1976) beUeved that the expansion had
ended by 1950 and that a contraction in

range occurred in the 1960s. In 1968 six

Ettrick Forest lochs were known to be

occupied by Wigeon (Parslow 1973).

Study Area and Methods

The region is predominantly upland and
most of the lochs are located at least 250 m
a.s.l. The vegetation is mostly either com-
mercial conifer forest or grassy sheepwalk

with bracken Pteridium aquilinum, rushes

Juncus spp. and heaths Ericaceae.

Twenty-one lochs were surveyed in

both study years and nine were surveyed in

one year only. Wigeon were known to have

bred formerly at most of these lochs

(Dougall 1978, Thomson 1987). The lochs

were visited in the morning, mainly in June.

Each was observed for one hour, on three

occasions between 12 and 30 June in 1978

and on four occasions between 27 May and

12 July in 1987. All waterfowl species and

numbers were recorded on each visit.
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FIGURE 1. Location of the Ettrick Forest study area. The study area is indicated

by cross hatching, and ground over 365 m by hatching.

Results and Discussion

To interpret the results of breeding surveys

of Wigeon, the following points concerning

their behaviour (Cramp & Simmons 1977)

were considered:

(i) only some individuals breed in their

first year, but non-breeding birds may
also be present on the breeding

grounds;

(ii) only one brood is raised each year,

although replacement clutches may be

laid;

(iii) males leave the females and form

moult flocks (not necessarily on their

breeding loch) late in the incubation

period, but successful females join

moult flocks only at about the time

that their young fledge;

(iv) neither the members of a pair nor

females and their young are always

closely associated;

(v) some adults may move between lochs,

especially early in the season;

(vi) Wigeon graze away from water, so

numbers may be underestimated if

only birds on lochs are counted.
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TABLE 1. Numbers of Wigeon, brood size, and

number of lochs with Wigeon present in Ettrick

Forest in 1978 and 1987.

1978 1987

No. pairs present 30 39

No. pairs confirmed breeding 12 12

Minimum no. of young hatched 68 55

Mean brood size when first seen 5.7 4.6

No. occupied lochs 10 17

No. lochs with confirmed 5 6

breeding

To allow for these complications count data

(Table 1) were considered as follows:

(i) the number of pairs present (and

believed attempting to breed) was
estimated for each loch from the

highest number seen there each year;

(ii) the number of pairs confirmed

breeding was based on the minimum
* number of broods (separable by age

of duckhngs) seen over all visits to

that loch;

(iii) the minimum number of young hat-

ched was based on the total number
of duckUngs (separable by size) seen

over all visits;

(iv) the mean brood size was based on the

number of duckUngs in each brood

when first seen;

(v) the number of occupied lochs in-

cludes all lochs where one or more
adults were seen;

(vi) adults with young were assumed to

have bred on the loch where they were

first seen.

In 1978 and 1987 there were respective-

ly 30 and 39 pairs of Wigeon in the Ettrick

Forest in the breeding season. At least 12

pairs bred successfully each year (Table 1).

Pairs were present on 18 lochs and bred at

10 of them over the two years; breeding was
confirmed at up to six lochs in each year

(Dougall 1978, Thomson 1987).

We compared our data with those of

Parslow (1973) who made a single visit to

six lochs on 5 and 6 June 1968 (Table 2).

Results from 1978 and 1987 based on a

single visit to the same lochs around the

same dates as Parslow 's suggest that he

would have underestimated the number of

Wigeon present in 1968 at these six lochs.

Even so there appears to have been a drop
in the number of pairs present in early June

at these particular lochs between 1968 and
1987. However the total known breeding

population of Ettrick Forest was the same
in 1978 and 1987 (12 pairs), and the number
of pairs attempting to breed may have in-

creased. This implies a redistribution of

breeding birds within the forest.

Wigeon often graze away from water.

After the 1987 survey was completed, two
new broods were found about 50 m and
300 m from a loch. They could not have

been detected by the survey method used

and are not included in the 1987 totals.

TABLE 2. Number of pairs of Wigeon and number of young hatched at six Ettrick Forest lochs in 1968
(Parslow 1973) and at the same lochs in 1978 and 1987.

1968 1978 1987

Visit Whole Visit Whole

5-6 June
nearest

5-6 June

survey

period

nearest

5-6 June

survey

period

n n n n n

Pairs present 24 11 19 6 8

Pairs confirmed breeding 4 4 7 5

Minimum no. young hatched C.8 22 40 25
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These observations raise questions about

how far away from lochs Wigeon breed,

how large a grazing area they need and how
important moorland/sheepwalk grazing is

for Wigeon during the breeding season.

Unless it can be established that such broods

eventually make their way to a water body
where they would be counted, the size of the

breeding population and breeding success

could be underestimated. Further, with con-

tinued afforestation in the uplands the loss

of grazing areas may adversely affect

breeding Wigeon; there is scope here for fur-

ther research.

The British breeding population of

Wigeon is approximately 400 pairs (Yarker

& Atkinson-Willes 1971 estimated 350 pairs,

and Sharrock 1976 estimated 300-500 pairs).

Owen et al. (1986) did not include the Et-

trick Forest among the main breeding areas

of the species in Britain, and described Loch
Leven, Kinross as having the largest concen-

tration with 25-30 pairs (based on Newton
& Campbell 1975). Wright (1986) has up-

dated this estimate to 34-36 pairs for the

years 1980-1984. However, with a breeding

population of 30-39 pairs (7.5-10<7o of the

estimated British breeding population), the

Ettrick Forest should also be recognized as

one of the main breeding areas of the species

in Britain.
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Goosanders and Red-breasted Mergansers in the Moray Firth

S.J. ASPINALL AND
R.H. DENNIS

The Moray Firth holds internationally important concen-
trations of Goosander and Red-breasted Merganser in

winter. In autumn, smaller numbers of both species use
traditional sites there for the moult. The distribution and
number of birds at these times of year are described and
their possible origin discussed. A fisheries ban in the

Moray Firth since 1979 is associated with a subsequent
increase in numbers of both species.

Introduction

The Moray Firth is of international impor-

tance for wintering Goosander Mergus
mergus and Red-breasted Merganser M. ser-

raror (Prater 1981, Thorn 1986). This paper

presents the results of systematic and com-
prehensive surveys there between 1977 and
1987 and highlights seasonal and annual

fluctuations in the number and distribution

of both species. Earher counts are also

considered.

Methods

Both species were counted from the shore

as all birds present were clearly visible. Un-
til 1976 counts of part of the firth were made
by local ornithologists on an irregular basis.

Since 1977 counts have been more regular

(monthly at present) and give complete

cover. All sites frequented by Goosanders
are counted on the same day to reduce the

risk of double-counting. Red-breasted

Mergansers are counted by the RSPB dur-

ing routine counts of all coastal wildfowl

(Allen 1979, Barrett 1983, Mudge &
Aspinall 1985), although a complete count
of all areas takes several days. This may
result in under- or over-estimation of

numbers as Mergansers are very mobile, but

this problem has been largely overcome by
recent co-ordinated counts. These have been

made by a team of about 30 volunteers dur-

ing BTO/Wildfowl Trust Birds of Estuaries

Enquiry counts since October 1984. Counts
are made on the same day over a two-hour
period. Data for earher periods are from
Scottish Bird Reports (Dennis 1970-82,

Hogg 1983-85) and elsewhere.

Results

The moulting period

Flocks of flightless or nearly flightless

moulting Goosanders are present on the sea

between late June/early July and the end of

August/mid-September at traditional sites

in the Ness Mouth/Longman Bay area near

Inverness and at Spey Mouth (Fig. 1).

Although one or two males have been seen

in some years, most birds appear to be adult

females. At Ness Mouth the flock size, since

1977, has ranged from 112-233. At Spey
Mouth, numbers have been lower, ranging

from 33-96. These birds are presumably of

mainly local origin but their status

(breeders, failed or non-breeders) is

unknown. For most of October, these birds

leave the coast and enter rivers. Other

females, which are known to have bred suc-

cessfully (e.g. in Ross-shire and Inverness-

shire), do not first visit the coast but remain

and moult near their breeding sites on rivers

and lochs.

Flocks of up to 2(X) moulting Red-

breasted Mergansers also occur in tradi-

tional sites in the Moray Firth in July and
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FIGURE 1. Map of the Moray Firth showing localities mentioned in the text.

August. The sites are at Kintradwell,

Strathsteven and Golspie (Outer Dornoch
Firth), Ardjachie (Inner Dornoch Firth),

Farness (Cromarty Firth), Ardersier (In-

verness Firth) and Eathie (Riff Bank) (Fig.

1). Small groups of birds occur elsewhere

but total less than 1(X). In contrast to

Goosander, most of the moulting birds at

this time are males. Large flocks have been

recorded in September in the Inner Dornoch
Firth where 700, 600 and 500 were present

in 1976, 1981 and 1982 respectively,

although such large numbers are seldom

present here in other months. Birds do not

arrive at the main wintering sites until

October or later.

Winter

Between late October and March, nearly all

Goosanders are in the Beauly Firth, but oc-

casionally they may move into the intercon-

necting Inverness Firth to feed. Counts of

Goosander in the Beauly Firth were started

in winter 1962/3, when 410 birds were

recorded. Peak winter numbers varied bet-

ween 291 and 800 until 1973/4 when 1080

birds were present. This peak was exceeded

the following winter (1290 birds) but return-

ed to pre- 1973/4 levels until 1980/1 when
over 1000 birds were again recorded. The
highest number seen in the Beauly Firth was

2400 birds in February 1983, although the

winter peak usually occurs earher, in

November or December (Table 1). Elsewhere

in Britain, winter numbers reach a peak in

January or February (Salmon 1980-83,

Salmon & Moser 1984, 1985), probably

through the arrival of continental im-

migrants (Owen et al 1986). Goosanders

start to arrive in the Beauly Firth earlier than

those in more southerly locahties. In recent

winters when there was a notable influx to

southern Britain (December 1978/January

1979, January 1985 and January 1987) the
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TABLE 1. Counts of Goosanders in the Beauly and Cromarty Firths between November 1977 and March
1987. (Information from S.J. Aspinal!, R.H. Dennis and M.I. Harvey, unpublished observations).

Maximum numbers of Goosanders each month

Jul Aug Sep Oct Nov Dec Feb Mar Apr May

Beauly

Firth

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

1985-86

1986-87

Cromarty
Firth

1981-82

1982-83

1983-84

1985-86°

1986-87

355 350

58

112

121

50 - - - 566 550 -
- - - - 600 900 -

21 - 400 + 750 1550 1510 -

74 - - 1258 1620 600 -
- 233 200 1039 750 900 + 2400
- - 626 1050 2150 910 242

38 - 94 418 1280 250 -

20 174 936 - 1700 1510 471
~ 80 760 1300 1124 1180 674

300
- - - - - - 400
- - - - 358 - -

- 48 238 60 27

30 2 131 78

640

200

Notes: - No count (from mid-April to early July less than 100 birds are present)

+ Incomplete count
° No counts in the Cromarty Firth in 1984-85

size of the Beauly Firth flock did not

change.

Flocks of Goosanders have been seen

in the Cromarty Firth since winter 1981/2

(Table 1); they are probably birds from the

Beauly Firth as groups have been seen fly-

ing between the two sites. The main winter

arrival of Goosanders starts in mid-October

with females and juveniles. The increase

from late October is largely due to the ar-

rival of adult males from their moulting

grounds in northern Norway (Little &
Furaess 1985). Birds usually leave the firths

in late January or early February.

Large flocks of Red-breasted
Merganser are present in winter at several

sites in the Moray Firth. Over 900 birds have

been recorded in the Golspie-Dornoch sec-

tion of the Outer Dornoch Firth but the

largest flocks have been recorded in the

Cromarty, Inverness and Beauly Firths from

December to February and on the Riff Bank
from October to January (Table 2). The
presence of the largest flocks of Merganser

in the Inverness and Beauly Firths usually

coincides with large numbers of Goosander

there. In December 1970, 1520 Mergansers

were present in the Cromarty Firth but there

were very few birds present in the Inverness

and Beauly Firths that year. In recent years,

the largest flocks of wintering Merganser

have been in the Inverness and Beauly

Firths.

The large size of the Riff Bank flock

(Table 2) was first recognised in October

1984, although surveys from the air and

from boats between 1977 and 1983 had

recorded up to AGO birds (G.P. Mudge pers.

comm.). In the 1960s, Mergansers left the

Inverness and Beauly Firths eastwards at
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TABLE 2. Monthly co-ordinated counts of Red-breasted Mergansers at their main wintering sites in the

Moray Firth from 1984/5 - 1986/7. (Information from Aspinall & Mudge 1986, Mudge & Aspinall 1985

and S.J. Aspinall unpublished observations).

Riff Cromarty Inverness and

Year Month Bank Firth Beauly Firth

1984-85 Oct 1800 8 75

Dec 552 + 121 485

Jan - 401 -

Feb 12 + 223 155

Apr 192 18 17

1985-86 Oct 1200 291 432

Dec 1300 397 600

Jan 1800 311 650

Feb 57 588 822

Apr 10 76 350

1986^7 Oct 1460 183 163

Dec 1000 + 615 932

Jan 1300 425 1799

Feb 265 343 705

Notes: - No count

+ Incomplete count

TABLE 3. Number of Red-breasted Mergansers counted in the Moray Firth between October 1977 and

April 1987. (Information from Allen 1979, Aspinall & Mudge 1986, Barrett 1983, 1984, Mudge 1978,

Mudge & Allen 1980, Mudge & Aspinall 1985, Scottish Bird Reports 1980-85).

Maximum num bers of Merganse rs each month

Year Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr

1977-78 505 + - 327 + 379 922 + 595 + -

1978-79 - - - - 150 + 138 + 110 + 171 + - -

1980-81° - - - - 350 + 2541 + 2250 + - 700 + -

1981-82 - - 600 + - 1054 + 43 + - 389 + 196 + -

1982^3 - - 500 + 1067 + 395 + 296 + 650 + 942 + 242 + -

1983-84 - - - - - 1370 - 885 - 115

1984-85* - 344 - 2326 - 1284 + - 497 + - 377

1985-86* 291 534 - 2129 - 1948 2786 1316 - 519

1986-87* 546 653 - 2623 — 2588 3552 1351 - 647

Notes: - No count
Incomplete count
No counts in 1979-80

Results for October-February from 1984-85 were from co-ordinated counts

I
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dusk to roost on or near the Riff Bank
(R.H. Dennis pers. obs.) but this roost flight

no longer occurs. Co-ordinated counts of

the Inverness and Beauly Finhs and the Riff

Bank in 1985/86 and 1986/87 indicate that

the flocks which feed and roost in these

areas remain discreet. The main winter ar-

rival of Red-breasted Mergansers in the

Moray Firth is from mid-October (Table 3).

A rapid departure takes place in late

January or February-, although it seldom
coincides with the departure of Goos.anders.

Discussion

The Goosander flock in the Beauly Firth

represents a quarter or more of the known
British wintering population and about 2%
of the estimated NW European wintering

population (calculations based on estimates

in Salmon & Moser 1985). It is the largest

single flock west of the Ijsselmeer in the

Netherlands (Owen et al 1986). The Beauly

Finh is, funhermore, the only regularly us-

ed estuarine site in Britain (Owen et al 1986).

The Tay is the only other site in Britain

known to have held a substantial number
of birds: 1,000^ and 800 were recorded in

the winters of 1972/73 and 1973/74 respec-

tively but only 100-200 have been seen here

in subsequent winters (Scottish Bird Reports

1970-85). Mills (1962) made no mention of

the Beauly Finh as an important wintering

area and, although birds may have been

overlooked, it is likely that the finh has

since progressively become a major wintering

area in place of the Tay for the increasing

British breeding population.

The breeding population of the Moray
Firth catchment was estimated at c.30O pairs

in 1975, out of a maximum of 952 pairs in

Scotland and 1245 pairs in Britain (Meek &
Little 1977a). Although it is likely that the

local population winters in the Beauly Firth,

birds from elsewhere have been seen. A
colour-dyed female (of unknown breeding

history) from Kielder, Northumberland,
was present in the moulting flock in

Longman Bay in August 1985 and a bird in

its second year, ringed as a fledgling in Nor-
thumberland was also present in the Moray
Firth in winter (Meek & Little 1977b). A
Sw edish-ringed bird was recovered in Perth

(Thom 1986) which indicates a continental

origin for some over-wintering Goosanders.

However, most recoveries of continental-

ringed Goosanders have been in southern
Britain; in years when there has been an
influx of birds there, no corresponding

increase in numbers has been noted in the

Beauly Firth.

The Moray Firth is the most important

wintering site for Red-breasted Merganser
in Britain (Owen et al 1986) with up to 30<'7o

of the known wintering population and 7%
of the estimated NW European wintering

population (from Salmon & Moser 1985).

The importance of the area in winter has on-

ly recently been fully recognized, although

Mills (1962) reported flocks of up to 400 in

the Beauly Firth and Baxter & Rintoul

(1953) recorded Merganser 'sometimes in

very large numbers in the northern Firths'.

There is no estimate of the local breeding

population but it is certainly too low to ac-

count for all the birds present in the Moray
Firth in winter. The total Scottish breeding

population is estimated at 1200-1700 pairs

(Thom 1986) and many of these are known
to winter elsewhere (e.g. the Firths of Forth

and Tay).

Birds ringed in Iceland and on the con-

tinent have been recovered elsewhere in Bri-

tain (Boyd 1959, Cramp & Simmons 1977)

but as yet none have been found in the

Moray Firth. Even so immigration un-

doubtedly accounts for many birds and an
influx during January 1987 was associated

with severe conditions in the Baltic. The
departure of Mergansers in late January or

February seldom coincides with that of

Goosanders, which generally leave later, and

this may be because many of the Mergansers

are immigrants whereas Goosanders are

largely native and have less far to travel to

their breeding areas.

Fluctuations in wintering numbers of

both Goosanders and Mergansers may be

associated with the arrival of fish shoals and
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with the size and length of stay of the shoals

in the area. The start of the recent increase

in numbers of sawbills in winter coincides

with the fisheries ban in the Moray Firth

which began in 1979. Both sprat Sprattus

sprattus and herring Clupea harengus are

known prey items of Merganser and form-

ed most of the diet of birds examined on the

Tay (Cramp & Simmons 1977).

In conclusion, although the increased

numbers of Mergansers in all months and
of Goosanders in winter may partly reflect

greater observer awareness and coverage, we
believe they also represent a genuine change

in the status of both species in the Moray
Firth.
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Waders on the coast of Shetland in winter: numbers and
habitat preferences

R.W. SUMMERS, P.M. ELLIS,

AND J.P. JOHNSTON
A total of 1467 km (92%) of the Shetland coastline was
surveyed as part of the BTOAVSG Winter Shorebird
Count and 11,602 waders were counted between
December 1984 and February 1985. The most abundant
was the Turnstone (5101). Several waders had strong

habitat associations; Redshanks and Lapwings preferred
mud, Ringed Plovers sand, Golden Plovers and Purple

Sandpipers shallow-sloping bedrock. Oystercatchers,

Turnstones and Curlews showed no clear preferences.

Steep shores and cliffs were avoided by all species.

Introduction

The importance of estuaries for wintering

waders (Charadrii) and other shore-birds is

well estabhshed (Prater 1981). However,

estuaries form only 24% of the British

coastline, which is about 18,000 km long

(Moser & Summers 1987). Rocky shores and

sandy beaches make up the bulk of the coast

and surveys in eastern and northern

Scotland have shown that the densities of

waders on rocky shores can equal those on
estuaries (Summers et al. 1975, Summers &
Buxton 1983). The absence of information

on the size of shore-bird populations on the

open coasts of Britain, together with an

awareness that considerable numbers can

occur in certain localities such as the Orkney
Islands (Tay and Orkney Ringing Groups
1984), led to the inception of the British

Trust for Ornithology/Wader Study Group
(BTO/WSG) Winter Shorebird Count. The
aims of this survey were (1) to identify stret-

ches of open coast of special conser-

vation value for wintering shore-birds, (2)

to assess the total numbers of shore-birds

which winter in Britain and Northern

Ireland, and (3) to examine habitat

preferences (Moser & Summers 1987).

The Shetland Islands, which represent

about 8% of the British coasthne (Flinn

1974), were surveyed by the Tay Ringing

Group and Shetland Bird Club as part of

the Winter Shorebird Count. This paper

describes the numbers and distribution of

the waders counted and their habitat

preferences. Snipe Gallinago gallinago were

excluded.

Study area

The Shetland Islands are formed by the

peaks of a range of hills which rise from the

flat continental shelf to a height of 450 m
above sea level. The geology of the hundred

or so islands that make up the archipelago

is complex (Mykura 1974). There are two

distinct geological parts, east and west of

the Walls Boundary Fault (Fig.l). The
eastern part is formed mainly of metamor-
phic rocks, and the western part mainly of

igneous rocks and Old Red Sandstone.

There are two types of coastal topo-

graphy; the older outer coast and younger

inner coast (Fhnn 1974). The outer coast,

composed of cliffs, has been formed by

miUions of years of erosion by the sea.
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S^BIuemull
, Sound Islands

Foul a

Fair Isle

Papa Stour

Scalloway Islands ^q ij

10 km

FIGURE 1. The Shetland Islands. Cliffs over 10 m in thick line (redrawn from Flinn 1974),

WBF = Walls Boundary Fault (from Mykura 1974).

These hard cliffs have been cut back slowly,

but because the sea level has been rising

there has been no development of broad,

wave-cut platforms. The young inner coast-

line has formed since the last glaciation by
the drowning of low hills. As a result the

coast here is less steep, beaches of boulders,

pebbles and sand have formed, and long-

shore drift has helped to create features such

as spits, bars and tombolos (FHnn 1974).

Methods

The fieldwork took place between 1

December 1984 and 12 February 1985,

although 75% of the shore was surveyed

during the first three weeks of January 1985.

Each observer surveyed one section of shore

each day, varying from a few kilometres to

about 20 km. This length was subdivided in-

to sections (1 .0 km on average) whilst in the

field to coincide with changes in habitat.
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The following habitat categories were

recognized:

Substrate type: Bedrock, boulders,

cobbles, gravel, sand, mud.

Shore slope: Flat, moderate, steep, cliff.

The substrate type refers to the domi-

nant substrate but this need not be the one

on which the waders forage; for example, on

"boulder shores" the waders may actually

be foraging on the less abundant gravel.

Only bedrock shores varied much in slope

so, for the analysis, this substrate was divid-

ed into three slope categories: shallow-

sloping bedrock (flat and moderate slopes);

steep shore and chff . The lengths of each

of the sections were determined from

1:25000 O.S. maps.

Counts took place around low tide

(half-ebb to half-flood), which considerably

reduced the number of days available for

counting because winter day-length is very

short in Shetland. Birds in the intertidal

zone of each section were counted if the

observer walked past them or if the birds

flew inland or out to sea. The numbers of

waders in adjacent fields were noted

whenever it was practicable. Long sections

of contiguous coast were surveyed simul-

taneously by a team of observers, so that

the effects of short-distance movements of

birds during counts was minimized (Sum-

mers et al. 1984). Indi\iduals working alone

usually surveyed short sections.

Most of the coasthne was surveyed by
walking along in the intertidal zone or the

high-water mark if the intertidal zone was

less than 20 m wide. Sections at the base of

cliffs were scanned with binoculars from the

Q =

cliff top, or from a boat. Small islands and
skerries including Papa Stour, Vaila,

BluemuU Sound Islands, Yell Sound Islands

and Scalloway Islands (Fig. 1) were surveyed

from a boat.

Habitat preference was determined

from the equation

r(l-p)

p(l-r)

where r is the proportion of waders of a

given species in a given habitat and p is the

proportion of that habitat in Shetland

(Jacobs 1974). Values of the index (Q)
greater than 1 .0 indicate preference for, and

values less than 1.0 indicate avoidance of,

a particular habitat.

As the survey spanned 10 weeks,

changes in weather conditions may have

influenced the counts. Therefore, repeat

surveys of sections were used to establish

if any change in numbers of waders had

occurred. The number of sections in which

the number of waders had increased,

decreased or stayed the same were used in

a Sign Test to determine whether the

changes in wader numbers had been

statistically significant. Temperature data

were obtained from Lerwick.

Results
The survey covered 1467 km of the Shetland

coastline (Fig. 1). Of the 133 km which were

not included, 66 km were cliff. The coast

mainly consisted of bedrock (72%) with

over 50*^0 being steep rocky shore and cliff

(Table 1, Fig. 1). Boulders and cobbles were

present along 19% of the coast. Gravel,

sand and mud made up less than 10% of

the coastline.

TABLE 1. The percentages of different coastal types on 1533 km of the Shetland Islands. 67 km of

non-cliff coast were not visited.

Slope Bedrock Boulders Cobbles Gravel Sand Mud Totals

Flat 2.4 2.2 3.6 2.4 2.7 0.3 13.6

Moderate 16.7 7.3 4.4 3.3 0.6 0.0 32.3

Steep 23.6 1.0 0.1 0.0 0.0 0.0 24.7

Cliff 29.3 0.1 0.0 0.0 0.0 0.0 29.4

Total 72.0 10.6 8.1 5.7 3.3 0.3 100.0
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December was less cold than January

when most of the survey was undertaken

(Fig. 2). Although the January weather was
not severe, the frost and snow which

covered fields for several days may have

caused waders to move onto the shore.

Forty-two scattered sections totalling 53 km
were surveyed twice, once during December
(the mild period) and once in January (the

cold period). These pairs of counts were us-

ed to measure the change that may have oc-

curred in response to the colder January

weather. For none of the species did the Sign

Test show a significant difference between

months so no adjustments were made to the

numbers counted during the whole survey.

The total number of waders counted on
all the shores was 11,602 (Table 2). Counts,

expressed as the numbers per kilometre,

showed that sandy and cobble shores had
the highest densities, whilst cliffs and steep

bedrock had low densities (Table 3).

Oystercatchers Haematopos ostralegus

were relatively scarce and most were found
on the east coast of Mainland (Table 2).

They preferred boulder, cobble, gravel and
sandy shores (Table 4). Twenty-seven were
seen on grass fields by the coast.

DECEMBER JANUARY FEBRUARY

FIGURE 2. Minimum and maximum daily air

temperatures (°Q at Lerwick during the survey.

A total of 382 Lapwings Vanellus

vanellus was counted on the shore, mostly

on Mainland and Yell (Table 2). They
preferred muddy, sandy and boulder shores

(Table 4). An additional 633 was found on
fields. Ringed Plovers Charadrius hiaticula

favoured the sandy beaches (Tables 3, 4)

throughout the islands (Fig. 3). There were

564 on the shore and 48 on adjacent grass

fields.

Turnstones Arenaria interpres made up
about half the total number of waders

TABLE 3. Numbers of waders per kilometre on different shore types in Shetland. The length (km)

of each shore type surveyed is given in brackets.

Steep Shallow

Cliff bedrock bedrock Boulders Cobbles Gravel Sand Mud
(383.7) (361.9) (292.4) (160.9) (124.6) (87.7) (50.7) (4.7)

Oystercatcher 0.04 0.13 0.14 0.31 0.27 0.27 0.28 0.00

Lapwing 0.00 <0.01 0.27 0.77 0.79 0.23 1.01 1.70

Ringed Plover 0.00 0.04 0.21 0.22 1.06 1.03 4.48 0.85

Grey Plover 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.00

Golden Plover 0.00 0.06 0.99 0.08 0.44 0.51 0.00 0.00

Turnstone 1.18 2.52 4.75 4.31 6.69 4.99 7.44 1.28

Curlew 0.46 0.63 1.26 1.48 1.61 1.57 1.09 0.43

Bar-tailed Godwit 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.00

Redshank 0.30 0.81 1.80 1.59 2.67 2.06 1.91 5.53

Knot <0.01 <0.01 0.00 0.00 0.14 0.01 0.10 0.21

Dunlin 0.00 0.00 0.13 0.00 0.25 0.06 0.49 0.00

Sanderling 0.00 0.00 0.00 <0.01 0.00 0.00 0.00 0.00

Purple Sandpiper 0.48 0.95 2.04 0.72 1.42 0.27 1.95 0.00

Total 2.47 5.13 11.59 9.48 15.33 11.03 18.95 10.00
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RINGED PLOVER
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• 11 -20

• 21 -50
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FIGURE 3. The distribution of Ringed Plovers in

Shetland. The coastline not surveyed is shown
in thick line.

counted (Table 2). They were found

throughout the archipelago (Fig. 4) with the

largest flocks at the Houb on Whalsay, Out
Skerries, Unst and at Sullom Voe. A total

of 268 was counted on grass fields. They us-

ed all shore types except mud, steep bedrock

and cHffs (Tables 3, 4).

A total of 1405 Curlews Numenius ar-

quata was counted on the shore, and like

the Turnstones, they were catholic in their

choice of shore type although they avoided

mud, steep bedrock and cliff (Tables 3,4).

A further 2574 were seen on fields mostly

on Mainland and Yell. Redshanks Tringa

totanus were the second most abundant
wader on the shore. They were found on
most habitats, but preferred the mud shores

of the inner voes (Tables 3 and 4, Fig. 5).

TURNSTONE

• 1-5

• 6-10

• 11-20

• 21-50

• 51-100

m 101-200

10 km

FIGURE 4. The distribution of Turnstones in

Shetland. The coastline not surveyed is shown
in thick line.

A total of 26 Knots Calidris canutus was

counted. They were found in small groups

at localities where the substrate was soft

(Table 3). One hundred Dunhns Calidris

alpina were present in sheltered voes, usually

on sand and cobble shores (Table 3).

Purple Sandpipers Calidris maritima

were the third most abundant wader on the

coast (Tables 2, 3) and occurred mainly in

the eastern part of Shetland (Fig. 6). Their

preferred shore type was shallow-sloping

bedrock (Table 4). Concentrations occurred

on the Scalloway Islands (136), around Ler-

wick and on Bressay (c.250), at the Houb
on Whalsay (87), on the islands in Yell

Sound and adjacent Mainland (c.l50) and

on Linga in Bluemill Sound (57, Fig. 6).

Only one was seen inland.
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REDSHANK

• 1-5
• 6-10

• 11-20

• 21-50
A51-100

PURPLE SANDPIPER

FIGURE 5. The distribution of Redshanks in

Shetland. The coastline not surveyed is shown
in thick line.

FIGURE 6. The distribution of Purple Sandpipers

in Shetland. The coastline not surveyed is

shown in thick line.

TABLE 4. Use of different shore types by waders in the Shetland Islands. Values greater than 1.0

indicate preference and less than 1.0 indicate avoidance (see text).

Cliff

Steep

bedrock
Shallow

bedrock Boulders Cobbles Gravel Sand Mud

Oystercatcher

Lapwing

Ringed Plover

Golden Plover

0.2

0.0

0.0

0.0

0.8

<0.1

0.1

0.2

0.9

1.1

0.5

8.8

2.3

3.9

0.6

0.3

1.9

3.7

3.3

1.6

1.9

0.9

3.0

1.9

1.9

4.3

18.5

0.0

0.0

7.1

2.3

0.0

Turnstone 0.3 0.7 1.5 1.3 2.1 1.5 2.2 0.3

Curlew 0.4 0.6 1.4 1.7 1.8 1.7 1.1 0.3

Redshank 0.2 0.6 1.6 1.3 2.4 1.7 1.5 4.7

Purple Sandpiper 0.4 0.9 2.5 0.7 1.4 0.3 1.9 0.0
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Discussion

During the 10-week survey the weather

changed from mild to cold (Fig. 2). Cold
weather movements of waders, either locally

from fields to the shore or long-distance to

or from Shetland, could influence the

counts on the shore (BaiUie et al. 1986).

Those waders which mainly forage inland

are more likely to be affected since fields

freeze before the sea-shore. However, we
found no significant differences in counts

between the mild and cold periods. This may
have been due partly to the small sample

sizes for comparison, or to the cold period

not being sufficiently severe to affect the

behaviour of the waders. Overall, the winter

1984-5 was milder than usual which resulted

in the larger numbers of Lapwings than

usual remaining in Shetland; they general-

ly leave before mid-winter (Shetland Bird

Reports).

The sections of chff presented dif-

ficulties, for although the bases of smaller

cliffs ( <30 m) could readily be scanned with

binoculars from the cliff top, the higher

cHffs and those with convex profiles could

not, so birds were missed. For example, dur-

ing the survey of Noss by boat a group of

46 Purple Sandpipers was seen which would
have been out of sight from the cliff top.

Our totals may therefore underestimate

some species.

As some waders along cliffs were

overlooked, results which suggested that

cliffs were generally avoided would be bias-

ed. Even so, we believe that our conclusions

concerning the avoidance of cliffs are true,

as steep bedrock also tended to be avoided

and we are confident that this habitat was
surveyed satisfactorily. Preferences were

shown for one or more of all the other

habitats by each species: Lapwings and Red-

shanks were most strongly associated with

muddy shores. Ringed Plovers with sand,

and Golden Plovers and Purple Sandpipers

with shallow-sloping bedrock. Turnstones,

Oystercatchers and Curlews favoured a

range of shore types including shallow-

sloping bedrock, boulders, cobbles, gravel

and sand. Clearly the waders preferred the

sheltered, inner coastline to the steep, older,

outer coastline. Steep shores sire less suitable

for waders because the intertidal zone is nar-

row, so there is less food available, and they

are often washed by waves in bad weather

making feeding difficult.

In general the distribution of the

waders appears to be less influenced by
geology than by topography, but the Pur-

ple Sandpiper tended to be less abundant on
the west of the Walls Boundary Fault.

Although no sites in Shetland can be regard-

ed as of national importance for any wader,

the following localities are important in the

local context: the Houb on Whalsay; the

Houb, Sullom; Orka Voe; Dales Voe and
Swinster Houb; Breiwick, Lerwick;

Maryfield to Scarfi Taing, Bressay; Vai Voe
to Sponger Point, Whalsay; North and
South Mouths, Out Skerries; Aith Voe,

Cunningsburgh; Grutness to Virkie. All

these sites had 100 or more waders.

The Shetland Islands have relatively

few waders compared with the Orkney
Islands to the south. The total number of

waders estimated to be in Shetland was

12,000 and in Orkney was 51,000, even

though the Shetland coastline is almost dou-

ble the length of that of Orkney (Tay &
Orkney Ringing Groups 1984). The density

of waders on shallow-sloping, rocky shore

was 12 per km in Shetland and 66 per km
in Orkney. These differences stem from the

fact that the Orkney Islands are almost en-

tirely of Old Red Sandstone which has

weathered into broad intertidal zones

(Mather et al. 1975), but Shetland is main-

ly composed of hard metamorphic and ig-

neous rocks which have resulted in steep

rocky shores with a very narrow intertidal

zone. Therefore, the area actually available

to waders on the shores of Shetland is much
smaller. Compared with other parts of

Scotland, the Shetland coastline is one of

the poorest for waders (Moser & Summers
1987); only the west coast of mainland

Scotland had such low densities.
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The status and distribution of the Great Skua in the
Western Isles

FRANK W. RENNIE

The Western Isles contain many areas which few people
visit and which are excellent habitat for Great Skuas, The
known history of colonization is reviewed together with

new survey information for 1986 and 1987 which located

78-87 breeding pairs.

Introduction

Great Skuas Stercorarius skua in the

Western Isles (including the outlying islands)

make up only c. 1% of the Scottish popula-

tion, but form the largest population out-

side Orkney and Shetland. Recent increases

in numbers and range are described here,

together with the results of surveys in 1986

and 1987. As with some other species (cf.

Buxton 1985) there appear to be many more
skuas breeding in the Western Isles than

previously recorded. With few exceptions

counts at colonies probably represent the

minimum number of birds present, as many
solitary breeding pairs or prospecting birds

may have been overlooked.

Methods

A letter to local newspapers and conmiunity

newsletters in 1983 asking for information

on Great Skua breeding sites brought several

replies. All known sites were visited and
searched at random in 1986 and 1987 for

'apparently occupied territories'. This was
the preferred census method as regular

transects and counts of aggressive encounters

were found to be generally inappropriate for

this sort of terrain (Furness 1982). On small

islands the location of territories was already

known and occupied territories were
relatively easy to find. Information for some
remote sites was gleaned from other surveys,

which are acknowledged where appropriate.

Status and Distribution

Lewis Great Skuas were reported to be

breeding in 1892 by Harvie-Brown &
Buckley (1892) but this was never verified.

In 1945 a correspondent had informed J.W.

Campbell that several pciirs were nesting and

in 1955 Campbell was able to visit the site

and found four pairs plus a single bird, and
two nests with eggs (Campbell 1959). Cun-
ningham (1959) found three nests with eggs.

All these sites were on the Druim Mor near

Gress, which seems to have been the star-

ting point for the colonization of Lewis. In

1973 there were 12 pairs at this site, in 1977

there were 26 pairs, and in 1979 a minimum
of 15 pairs was found (N.E. Buxton pers.

comm.) though by now the breeding area

had spread to sites beyond the Druim Mor.

In 1986 I found 12 pairs of territory-holding

Great Skuas and in 1987, after a com-
prehensive sweep-search, found 17 pairs on

the Druim Mor.
The Scottish Bird Report for 1974

noted that breeding had spread to the north

of Tolsta, and by this time there were pro-

bably several pairs on the moor to the north

and west of the original site at Gress. By
1983 there were five pairs nesting on Tolsta

Head and two pairs of Arctic Skuas Ster-

corarius parasiticus were also present (M.M.

Elliott pers. comm.)
A pair was found for the first time on

the Galson moor in 1981, and was present

again in 1982. In 1983 and 1984 there were
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two pairs, in 1985 three pairs, and in 1986

and 1987 four pairs at this site. A colony

had also been estabhshed on the moor bet-

ween Sheshader and Bayble. The first

known nesting of Great Skuas here was in

1968, and by 1986 there was a minimum of

five pairs. In 1987 there were still at least

four pairs.

By 1983 they were known to be

breeding on the moor near Cuishader in

north Lewis and were frequently seen over

the moor near the village of Dell. They have

been seen regularly for several years near

Loch Orasay, and near the village of Lax-

ay in the Lochs area of Lewis. Three pairs

bred in the Druim Fada area in 1980 (Cun-

ningham 1987). Solitary birds have occa-

sionally been seen in the Uig area, and in

Harris, though there have as yet been no
confirmed attempts at breeding in these

areas.

breeding (Evans 1978). In 1980 seven or

eight pairs nested and a minimum of four

pairs nested in 1981 (N.E. Buxton pers.

comm.). In 1986 there were 12 pairs holding

territories and at least six pairs attempted

to breed.

Shiant Isles Single birds were regularly seen

prospecting in this area for several years

before 1982. Two pairs, both with two eggs,

a territory-holding pair, and two sohtary

birds were present in 1982 (Stevenson 1982).

Between five and seven pairs were noted in

1986, including one on Eilean Each, one on
Eilean Mhuire, and at least five pairs on
Garbh Eilean, though there was no proof

of breeding (Murray & Simpson 1987).

Flannan Isles A pair was seen on Eilean an

Taighe in summer 1987 (M. Harman pers.

comm.) but no nest was found.

St Kilda A pair of Great Skuas was first

recorded in summer 1956 (WiUiamson &
Boyd 1960), and breeding was confirmed on
Hirtain 1963 (Pollock 1963). By 1971 there

were eight pairs on Hirta and a pair also

bred on Soay that year (Harris & Murray
1978). In 1984 a pair bred on Boreray and
there were eleven pairs on Soay and 25-30

pairs on Hirta. This gave a total of 37-42

pairs for the whole island group, although

N.J. Aitken (pers. comm.) suggested that

there were about 45 pairs, and a further 12

non-breeding adults. The NCC warden
reported no change in 1985, although

possibly two new territories were estabhsh-

ed (R.V. Collier pers. comm.). There were

35-42 pairs in 1986 and an additional seven

nests suspected. A total of 54 apparently oc-

cupied territories was recorded in 1987 in-

cluding 44 on Hirta, eight on Soay and two
on Boreray. (Seabirds at Sea Team 1987).

North Rona The first recorded breeding was

in 1959 (Cunningham 1987). Two nests were

found in 1965 (Eggehng 1965) and there

were three or four apparently occupied ter-

ritories in 1972 (Evans 1978). In 1978 seven

birds were seen but there was no proof of

Southern Isles One pair was recorded on
Mingulay in 1979 and 1980. Five pairs were

noted in 1985 though only three nests were

found. The first breeding record for

Berneray was also in 1985 when one pair

incubated one egg (Earnshaw 1987).

Discussion

Without a skua ringing program for the

Western Isles it is difficult to quantify how
much the growth of colonies is due to locally

reared birds returning to breed and how
much is due to immigration. Some colonists

were certainly from Foula (Shetland) as

birds ringed there have been found at Gress

(Lewis), Garbh Eilean (Shiants), and St

Kilda. The rate of increase on St Kilda at

least is far too high to be due to local chick

production alone (Furness in htt.). A
minimum of 78-87 pairs of Great Skuas

nested in the Western Isles in 1986 and at

least this number nested in 1987. Many more
sohtary birds were noted in 1987 over a wide

area.

A considerable expansion of the

distribution of the Great Skua has occur-

red since its first known nesting in the
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islands. A close association between Great

Skua nesting sites and established gull col-

onies may be due to the kleptoparasitic

behaviour of skuas upon gulls. There is no
apparent barrier to further expansion in

range as both food and suitable nesting

habitat are readily available. It seems cer-

tain that a more extensive coverage of the

islands (especially Lewis and Harris) will

reveal even more breeding birds.
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The breeding birds of North Ronaldsay^ Orkney
M.G. PENNINGTON

A survey of the breeding birds of North Ronaldsay,

Orkney during 1987 produced a total of 42 species, all

but two of which were proved breeding. Past data bring

the list of proven breeding species to 51, of which 34

currently breed regularly. Eleven species have become
established since the last century and three have become
extinct. Fourteen species breed only sporadically.

A number of species find their northernmost British

breeding sites in the island's wetlands.

Introduction

North Ronaldsay is the most northern and
eastern island in the Orkney archipelago

and lies at 59°22" N 2°26" W. It is also the

most isolated being 5 km from Sanday, the

nearest island to it, and 50 km from the

capital Kirkwall on Mainland. It measures

about 5 km in length and 1.5 km across at

the widest point and has an area of c.8

km^. The maximum height above sea-level

is just 18 m. Most of the coasthne is rocky,

although there are also extensive sandy

beaches along the south and east coasts. The
land is fertile and has been inhabited since

prehistoric times. A wall called the Sheep

Dyke encloses the land and restricts the uni-

que North Ronaldsay sheep to the shore,

where they feed mainly on seaweed. In

places the dyke extends back from the shore

to allow the sheep access to some heavily

grazed Hnks.

Within the Sheep Dyke most of the

land is used for agriculture, although a

declining human population has resulted in

some crofts being abandoned in recent

years. Formerly the agriculture was varied

but it has become increasingly centred on
the rearing of beef cattle. Much of the land

is therefore now under grass for grazing and

for hay and silage production. The other

important crop is oats which is grown for

fodder. Some potatoes are also grown.

There are six main lochs, four of which
have wetlands associated with them.

Bridesness and Hooking Lochs are both sur-

rounded by extensive stands of flag irises Iris

pseudacorus and have little open water. An-
cum and Garso Lochs both have smaller

areas of associated wetland. All but Ancum
Loch are becoming choked with marestail

Hippuris vulgaris. Gretchen and Bewan
Lochs have very Httle marginal emergent

vegetation, and are more favoured by

migrants than by breeding birds. Numerous
other places are waterlogged at least

seasonally, while there are also many small

damp sites with associated patches of irises.

As part of the activities of the newly

formed North Ronaldsay Bird Observatory

a complete census of breeding birds was car-

ried out in 1987. This was the first complete

survey and the results are presented here and

compared where possible with records

dating back to the last century.

Methods

The basic unit of the 1987 breeding bird

survey was the 'apparently occupied ter-

ritory' (AOT). The exact definition of this

varied depending on the species. Territorial

behaviour such as song or display was

sometimes the only evidence of occupation.

For non-territorial species the looser defini-

tion of a 'pair' was used. Other survey

techniques are mentioned in the text where

appropriate.
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FIGURE 1. North Ronaldsay showing main localities and land use in 1987.

Pairs or AOTs were plotted on maps.

Daily coverage from 20 April ensured that

all the island was surveyed without the need

for transects or sub-plots. Although only

one definite registration was required, the

presence of territories or pairs was often

confirmed on subsequent occasions. Proof
of breeding was not required, so the figures

quoted usually represent the maximum
number of probable breeding attempts.

Past data were extracted from publish-

ed sources, with additional data from Dr.

Kevin Woodbridge's notes since 1977. The
only previous detailed accounts of the

island's breeding birds are for 1892-93

(Briggs 1893, 1894), 1941 (Lack 1942, 1943)

and 1964-66 (Walker 1967a).

Comments on status of breeding birds

Fulmar Fulmarus glacialis First bred in 1919

(Fisher 1952). By 1966 there were still only 34

pairs (Walker 1967a) and 35 pairs were recorded

during 'Operation Seafarer' in 1968-70 (Lea &
Bourne 1975). In 1981 120 pairs were estimated

to be present. In 1987, 222 nests were found and

at least 80 chicks fledged.

Cormorant Phalacrocorax carbo The colony on

Seal Skerry is reputed to have been present since

at least 1700 (TuUoch 1974). Fifty nests were
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recorded in 1892 (Briggs 1893), in 1965 (Walker

1967a) and in 1968-70 (Cramp et al 1974). The
highest recent count was of 86 nests in 1980; 66

nests were recorded in the 1987 survey.

Mute Swan Cygnus olor Although not breeding

in 1941 (Lack 1943), by 1966 two pairs were

nesting regularly (Walker 1967a). In 1980 three

pairs were present in the breeding season. Since

1980 there has been a single pair on Ancum Loch.

of 'loafing' males present in May, although

only four broods were seen.

Scaup Aythya marila A female with four duck-

lings was seen in 1954 (Walker 1967b), one of six

Orkney breeding records (Booth et al 1984). None
was seen in 1987.

Eider Somateria mollissima Only one nest was
found in 1987, but 31 broods were sighted.

Shelduck Tadorna tadorna There were 12 pairs

in 1893 (Briggs 1894). The report of 'at least 40

pairs' in 1966 (Walker 1967a) seems too high. In

1987, there were 11 pairs and 8 broods were

sighted.

Wigeon Anaspenelope There is only one confirm-

ed breeding record, of a female with a well-grown

chick at Bridesness in July 1985 (M. Gray pers.

comm.). Summering birds are frequently record-

ed, and were seen in 1987.

Gadwall Anas strepera Breeding was first con-

firmed in 1979. Pairs have summered each year

since with breeding confirmed in 1981 (1 pair),

1986 (2 pairs) and 1987 (3 pairs with 13 fledged

young).

Teal Anas crecca Although described as 'very

common' in the 1960s (Walker 1967a) and 13-14

pairs were estimated for the wetlands in 1985 (E.

Meek pers. comm.), only one pair was confirmed

breeding in 1987, although at least three other

pairs were present and probably bred.

Mallard Anas platyrhynchos A common breeding

bird, as recorded by Briggs (1893) and Walker

(1967a). In 1987 approximately 50 pairs were

estimated from the number of 'loafing' males pre-

sent in May, and 29 broods were seen.

Pintail Anas acuta The only confirmed breeding

record is from 1978 when a female was found giv-

ing a distraction display at Bridesness. There are

summer records most years and in 1987 a pair was

present in May and a female with two fledged

young was seen in July.

Shoveler Anas clypeata Two pairs on Hooking
Loch in 1892 (Briggs 1893) constituted the second

Orkney breeding record. Summer males were pre-

sent in 1941 (Lack 1943), and in the 1960s it was

noted as a 'common breeder' (Walker 1967a). In

1987 15 pairs were estimated from the number

Water Rail Rallus aquaticus A bird on a clutch

of nine eggs at Ancum Loch on 24 May 1987 was
the first breeding record for the island. The nest

hatched successfully. There were also summer
records of birds at Hooking and Bridesness Lochs

and two juveniles were seen at Bridesness Loch
in September. Summer birds were noted in

1964-66 by Walker (1967a). There is only one

other confirmed breeding record in Orkney this

century, on Mainland in 1968 (Balfour 1972).

Corncrake Crex crex There was one calling male

in 1987, but no evidence that it was paired. The

species was abundant in the past; Briggs (1893,

1894) 'never knew them so common anywhere',

and once recorded six nests in one field. By
1964-66 there was a maximum of 15 pairs (Walker

1967a). Recent totals of calling males have been

10,6,5,1,7,2,3,1 + ,2,2 from 1977-1986 inclusive.

Breeding has not been confirmed since 1981.

Moorhen Gallinula chloropus 'Conmion* last cen-

tury (Briggs 1893, 1894), and described as 'very

common' in 1966 (Walker l%7a). In 1987 at least

nine pairs bred.

Coot Fulica atra Last century 15-20 pairs bred

(Briggs 1893), and 25 pairs were estimated to be

present by Walker (1967a) in the mid-1960s. At

least 11 pairs bred in 1987.

Oystercatcher Haematopus ostralegus Only 'two

or three pairs' bred in 1892 (Briggs 1893). Inland

breeding in Orkney began in the 1930s (Balfour

1972) and by 1966 Walker (1967a) recorded 86

pairs. In 1987 189 occupied territories were found

giving a density of about 23 pairs/km^. Ter-

ritories were found in many habitats on the island,

but ploughed fields, beaches and links (sheep-

grazed grass) were particularly favoured as nest

sites.

Ringed Plover Charadrius hiaticula Appears to

have been a very common breeder in the past
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(Briggs 1893, Walker 1967a), but this is no longer

true. Twenty-five territories were found in 1987

and during the 1984 national survey (Meek 1985).

Some nests are concealed in hollows beneath large

stones or drystone dykes, presumably as an

extra defence against predators, particularly sheep

which have been recorded eating eggs (Walker

1967a).

Lapwing Vanellus vanellus Briggs (1893) described

it as a 'common breeding species' but there was

a maximum of just 15 pairs during 1964-66

(Walker 1967a). In 1987 there were 70 occupied

territories (9 pairs per km^). Thirty-seven of the

70 territories were in damp pasture and most were

associated with some damp grassland. Only 6

territories were found on ploughed ground in con-

trast to the preference for this habitat in more
intensively agricultural areas (e.g. da Prato 1985).

Dunlin Calidris alpina 'Common' last century

(Briggs 1893) but now extinct as a breeding bird.

Lack (1943) saw just one bird 'doubtfully

breeding', and none was seen in 1987.

Snipe Gallinago gallinago Buckley & Harvie-

Brown (1891) recorded breeding 'in all the

islands' . Twenty-nine drumming birds were heard

in 1987. Green (1985) has shown that the peak

number of drumming birds represents about half

the eventual total number of nesting attempts so

the breeding population may number about 60

pairs, as recorded also by Walker (1967a) in the

1960s.

Curlew Numenius arquata Curlew have increased

throughout the Northern Isles this century (Hep-

pleston 1981) and colonized North Ronaldsay in

1977. Sbc pairs were breeding by 1980, and in 1987

there were 25 occupied territories. Most were in

dry, rough grassland or silage fields. (N.B. the

reference to Lack mentioning 'several pairs on
North Ronaldsay' in Booth et al 1984 is an error

for South Ronaldsay).

Redshank Tringa totanus Only 'a few pairs' bred

last century (Briggs 1893), although Lack (1943)

described the species as 'common', and Walker
(1967a) considered 'at least 50 pairs' to be pre-

sent. In 1987 31 pairs were estimated mostly

around the wetlands and particularly at

Bridesness.

Red-necked Phalarope Phalaropus lobatus North

Ronaldsay was one of the first known breeding

sites for this species in Britain (Booth et al 1984).

Numbers were reduced by collecting but Briggs

(1893, 1894), recorded at least 2 pairs breeding

at the end of the 19th century. By 1941 there were

'several pairs' (Lack 1943), but nesting ceased

during the 1950s, possibly due to the lowering of

water-levels as the water mills fell into disuse

(Balfour, in Booth et al 1984). They were still

breeding in 1952 (Walker 1967a), but in 1959 they

had not bred for 'about three years' (Slater 1960).

The most recent sighting on the island was in

1981.

Arctic Skua Stercorarius parasiticus The first

recorded breeding attempt was by a single pair

in 1965 (Walker 1967a) but the first successful

breeding was in 1975 (Orkney Bird Report 1975).

Since 1977, one, sometimes two pairs have held

territory, but breeding has been successful only

in 1977 and 1986. In 1987 a single pair held ter-

ritory and laid two eggs which disappeared dur-

ing incubation.

Black-headed Gull Larus ridibundus Buckley &
Harvie-Brown (1891) stated that the Hooking
Loch colony was the largest they saw in Orkney.

The estimate during 'Operation Seafarer' in

1968-70 was 3600 pairs (Lea & Bourne 1975).

There has been a reduction in numbers recently

and birds no longer breed away from the

wetlands. Seven hundred pairs were estimated

from transects and direct counts in the four col-

onies in 1987.

Common Gull Larus canus Past estimates include

C.50 pairs in 1966 (Walker 1967a) and 40 pairs

in 1968-70 (Lea & Bourne 1975). There were 69

pairs in 1987 mostly in small loose colonies on
the coastal links or in patches of irises.

Lesser Black-backed Gull Larusfuscus Had been

breeding for a few years in 1941 (Lack 1943), but

there are no more recent breeding records.

Herring Gull Larus argentatus A pair beside Gret-

chen Loch in 1986 appears to be the only previous

breeding record. In 1987 there were 2 pairs, both

of which successfully reared young.

Sandwich Tern Sterna sandvicensis Sixteen nests

at Bridesness in 1893 constitute the first breeding

record for Orkney (Briggs 1894). Subsequently,

numbers have fluctuated and in some years none

have bred. A second colony at Hooking Loch was

present by 1941 (Lack 1943). Highest breeding

numbers were in the 1960s with 300 pairs in 1962
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and 200 in 1967 (Balfour 1968), but with fewer

in between (Walker 1967a), and just 37 pairs

recorded by 'Operation Seafarer' (Cramp et al

1974). Breeding was regular during the 1970s with

a maximum of 60 pairs in 1975 (Booth et al 1984).

Since 1980 when none bred (Bullock & Gomer-
sall 1981) breeding has been sporadic, but in 1987,

26 nests or broods were found at Hooking Loch,

the largest number since 1977. At least 21

juveniles fledged.

Common Tern Sterna hirundo Briggs (1893)

recorded 'a few' breeding last century, and c.20

pairs were said to be breeding in 1966 (Walker

1967a). Neither 'Operation Seafarer' nor the

RSPB tern survey in 1980 recorded breeding

(Cramp et al 1974, Bullock & Gomersall 1981).

In 1987 a single pair laid one egg beside Bewan
Loch, but it disappeared during incubation.

Arctic Tern Sterna paradisaea Large numbers
have always bred, although accurate figures are

difficult to obtain. 'Operation Seafarer' gave a

figure of 950 pairs for 1968-70 (Lea & Bourne

1975), but the first accurate count was the 1980

RSPB survey which gave a figure of 1537 pairs

(Bullock & Gomersall 1981). A series of five total-

island counts between 27 May and 8 July 1987

recorded up to 1392 individuals (excluding non-

breeders) in 26 colonies the largest of which

contained a maximum of 280 birds. However the

correction factor for the number of breeding pairs

derived by Bullock & Gomersall (1981) was believ-

ed to be inapplicable as the breeding cycle was
not synchronised. The total of 1137 nests found

included an unknown number of repeat clutches.

Fledging success was poor with c. 100-2(X) chicks

estimated to have fledged from c.lOOO pairs.

There was some evidence of predation by both

Hedgehogs Erinaceus europaeus and domestic

cats.

Black Guillemot Cepphus grylle Lack (1943) was
informed that the Black Guillemot was only a re-

cent breeder, but this seems unlikely. 'Operation

Seafarer' recorded 45 pairs in 1968-70 (Lea &
Bourne 1975). A survey in 1984 recorded 374 in-

dividuals (Ewins & Tasker 1985) and a similar

survey in 1987 recorded 458 individuals, but this

figure cannot be used to assess the number of

breeding pairs (Ewins 1985).

Rock Dove Columba livia Briggs (1893) record-

ed only one pair in 1888, and Walker (1967a)

estimated 72 pairs present in 1966. In 1987 25 nest

sites were found, although no comprehensive

search was made. About 50-75 "Vo of the popula-

tion retains wild-type plumage but deviations

from it are usually slight.

Skylark Alauda arvensis In 1987, 108 singing

males were mapped. Walker (1967a) estimated

150 pairs in the 1960s.

Swallow Hirundo rustica Has bred in at least four

of the last ten years, the most recent occasion be-

ing in 1984. Usually there is just one pair although

there were two in 1984. None was present in 1987.

Meadow Pipit Anthus pratensis A recent colonist

which was not breeding last century (Briggs 1893)

or in 1941 (Lack 1943). By 1966 it was a 'common
breeding bird' (Walker 1967a) and 41 territories

were noted in 1987.

Rock Pipit Anthus spinoletta Only 18 territories

were found in 1987, and large stretches of

apparently suitable coastline were unoccupied. It

was 'very common' last century (Briggs 1892).

Pied Wagtail Motacilla alba Although not found

in 1941, Lack (1943) was informed that 'it nor-

mally breeds'. A pair in 1977 appear to have been

the first in recent years, but they are now regular

and nine pairs were present in 1987.

Wren Troglodytes troglodytes A pair seen carry-

ing food in July 1987 constituted only the third

confirmed breeding record for the island.

Previous records were in 1975 (2 sites) and 1976

(Orkney Bird Reports 1975, 1976), although birds

have summered in other recent years.

Wheatear Oenanthe oenanthe There are few

past data on the breeding status although it was

'common' last century (Briggs 1893). In 1987, 42

territories were found.

Blackbird Turdus merula Two or three pairs had

only been resident for a few years in 1892 (Briggs

1893). 'About fifty breeding pairs' were estimated

in 1966 (Walker l%7a). There were 25 territories

in 1987, most associated with occupied crofts.

Song Thrush Turdus philomelos One or two pairs

had bred for a few years in 1892 but did not breed

in 1893 (Briggs 1893, 1894). Lack (1943) described

it as 'common' in 1941. Breeding was suspected

during 1964-66 but never confirmed (Walker

1967a). A pair bred in 1977 and two, possibly
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three bred in 1980; there are no more recent

records.

Hooded Crow Corvus corone A pair raised four

young in 1987, and were the first successful

breeders since 1982. Walker (1967a) noted that

this species 'formerly bred'.

Raven Corvus corax A pair has nested in the Old

Beacon in recent years but the nest failed during

incubation in 1987.

Starling Sturnus vulgaris In 1987, 216 nests with

young were located.

House Sparrow Passer domesticus No survey was

attempted, but Sparrows appear to be at least as

common as Starlings.

Linnet Carduelis cannabina Bred formerly in the

bushes at Holland House (Lack 1942, 1943),

ahhough breeding had ceased by the 1960s

(Balfour 1%8, Walker l%7a). None bred last cen-

tury (Briggs 1893).

Twite Carduelis flavirostris Both Briggs (1893)

and Walker (1967a) recorded this as a very com-

mon breeding bird. Walker estimating c.70 pairs.

The species has become less common in recent

years, particularly since 1981. Only 24 pairs were

found in 1987.

Reed Bunting Emberiza schoeniclus One pair in

1941 were 'new there' according to Lack (1942,

1943), but by the 1960s it was 'common' with up

to '40 pairs' (Walker 1967a). There were at least

20 pairs in 1987.

Cora Bunting Miliaria calandra A former

breeder whose range is decreasing in Orkney;

Briggs (1893) recorded 15-16 pairs in 1892. There

were 14 pairs in 1964 and in 1965, and six pairs

in 1966 (Walker 1967a), but none bred in 1967

(Booth et al 1984). There was a single singing

male in 1975 (Orkney Bird Report 1975).

Discussion

Forty-two breeding species were found in

the 1987 survey, with all but Pintail and
Corncrake confirmed breeding. Both have

been proved breeding in the past, as have

another nine species. Quail Coturnix cotur-

nix and House Martin Delichon urbica

have probably bred but no written record

exists. Of the list of 51 known breeding

species, 34 currently breed regularly, 14

breed sporadically, and three, Red-necked

Phalarope, Dunlin and Corn Bunting, no
longer breed. Dunlin and Corn Bunting

have declined throughout Orkney while

Red-necked Phalarope has not bred in

Orkney since 1972 (Booth et al 1984).

Eleven species have become regular

breeders this century. Fulmar, Shoveler,

Sandwich Tern, Black Guillemot and Rock
Dove are now well established, and their

addition and that of Mute Swan, Curlew,

Arctic Skua, Pied Wagtail and Reed Bun-
ting have usually been associated with

range expansions elsewhere in Orkney
(Booth et al 1984). Meadow Pipit is also

a recent colonist, but its range elsewhere

in Orkney has remained stable.

Of the fourteen species which breed

sporadically on the island. Hooded Crow
and Raven may have been regular breeders

in the past but for persecution; Ravens have

bred annually in recent years. Gadwall,

Water Rail and Herring Gull seem likely

to become regular breeders, while Wigeon,

Pintail and Common Tern all breed

regularly elsewhere in Orkney and may yet

become estabUshed on the island. Swallow,

Wren and Song Thrush are occasional

breeders, whose presence may be associated

with high numbers passing through on

migration. Neither Lesser Black-backed

Gull nor Linnet have attempted to breed

recently although both were breeding in

1941. The breeding of Scaup was
exceptional.

Changes in habitat on North
Ronaldsay in the last century have been

slight. The island has maintained a mix of

agriculture and wetland although the pat-

tern of agriculture has changed. Pigs and

chickens were formerly common, and corn

and turnips which were major crops are

now seldom grown. However, there has

been little drainage although water-levels,

especially at Hooking Loch, have dropped

since the abandonment of the water mills,

and this has resulted in an increase of

emergent vegetation. The wetlands are im-
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portant in maintaining the diversity of

breeding birds on the island and also mark
the northernmost limit of the British ranges

of Mute Swan, Gadwall, Shoveler,

Moorhen, Coot and Sandwich Tern as

regular breeding species (Sharrock 1976).

An important event in recent years has

been the accidental introduction of

Hedgehogs in 1972. DecHnes in a number
of ground nesting birds have been noted

since, with Black-headed Gulls abandon-
ing dry nest sites and wader chick produc-

tion reduced over the last decade (Dr K.F.

Woodbridge pers. comm.). Hedgehogs
have been watched eating Arctic Tern eggs

(K. Seel pers. comm.). Over 100 Hedgehogs

were transported from the island in 1986,

and this seemed to reduce levels of preda-

tion in 1987, although tern eggs and chicks

were still found showing signs of Hedgehog
predation.
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Short Notes

Early records of Pochard breeding in Fife

In a recent treatment of the status and

distribution of the birds of Fife, A-M. Smout

(1986, The Birds of Fife, Donald, Edin-

burgh), quoting J.A. Harvie-Brown (1906,

A Fauna of the Tay Basin and Strathmore,

Douglas, Edinburgh), accredits Lindores

Loch in 1897 as the first recorded nesting site

of Pochard Aythyaferina. While examining

an egg collection recently donated by the

SOC to the National Museums of Scotland,

I noticed two clutches (c/10 and c/4) inscrib-

ed 'Lindores 26.5.92' and 'Lindores 19.5.94'.

These are identical in shape and colour to

Pochard eggs in the museum's reference col-

lection and Table 1 shows that their sizes and

weights fall well within the ranges given for

Pochard in W. Makatsch (1974, Die Eierder

Vogel Europas Band 1. Neumann Verlag,

Radebeul). Of the two clutches, only the c/10

is recorded in the collector's notebooks; the

initial entry appears as Scaup Aythya marila,

which is most unlikely and was subsequently

changed to Pochard by the collector, A.H.
Meiklejohn.

R. Godfrey's (1898, Ann. Scott. Nat.

Hist. 28: 238) observations suggest that

Pochard might have been breeding in Fife

prior to 1897; the clutches described here

confirm that breeding took place at least as

early as 1892.

I thank L. Cameron for assistance with trans-

lation and B. Zonfrillo for commenting on an

earlier draft.

R. Y. McGowan, Dept. of Natural History,

Royal Museum of Scotland, Chambers
Street, Edinburgh EHl IJF.

TABLE 1. Range of length, breadth and weight of known Pochard eggs (Makatsch 1974) and of two
clutches from Lindores Loch collected in 1982 (c/10) and 1894 (c/4).

Source

Length

(mm)
Breadth

(mm) n

Weight
of shell (g) n

Makatsch (1974)

Lindores Loch

Lindores Loch

54.8-67.6

59.4-64.2

59.1-61.5

39.2^.9

41.2-13.4

43.4-W.8

594

10

4

4.35-7.69

4.62-5.50

6.37-6.88

428

10

4

Red Grouse homing for 35 kilometres

Red Grouse Lagopus lagopus scoticus are

generally considered sedentary. Jenkins et

al. {J. Anim. Ecol. 32: 317-376) found that

97<% of ringed cock grouse and 80*% of hens

were recovered (usually shot) within 1.5 km
of where they had been ringed; no cock was

found more than 8 km away, but one hen

was found to have moved 42 km. In our

current studies of radio-tagged grouse in

Speyside none moved more than 10 km from

the point of capture, even during snowy
weather. However, there are casual obser-

vations of large scale grouse movements in

the Badenoch District (MacPherson, The

Field, 24 August 1914).

As part of an experiment, designed for

another purpose, 43 grouse were caught at

night on Flichity, Strathnairn, Inverness-

shire in March and April 1987 and taken

within 2 hours to Raha Moss, Speyside,

Inverness-shire. This was a minimum
distance of 35 km from the north-west to

the south-east corner of the Monadh Liath.

All were tagged and some fitted with radio



mm

0y^

ERRATUM
Page 90 Table 1.

Date should read 1892 and not 1982 as printed



••i.



1988 Short Notes 91

transmitters. On a number of occasions dur-

ing the following 4 months we visited Flichi-

ty but heard no radio signal and saw no
tagged grouse; we assumed the grouse had
been unable to navigate back to Flichity

before August 1987. However, on 12 April

1988 a cock was recaught within 1 km of

where he had originally been caught on 3

April 1987. Most displacement-release ex-

periments have been done with long distance

migrants (reviewed by R.R. Baker 1982.

Migration paths through time and space.

Hodder and Stoughton, London) but this

example provides a substantiated case of a
relatively sedentary bird returning to its

spring territory after displacement beyond
its normal area of famiUarity.

Robin Baker and Adam Watson provided helpful

comments.

Peter J, Hudson, John Renton
and Graeme Dalby,

Scottish Grouse Research Project,

Game Conservancy, Newtonmore,
Inverness-shire PH20 IBE.

Decline of shore waders at Loch Morlich

Loch Morhch in Speyside has long been

known as outstanding for waders nesting on

or close to the shore, probably because of

its unusual variety of shore habitats, but

there has been concern about recreational

developments leading to heavy human im-

pact there since the 1950s (D. Nethersole-

Thompson & A. Watson 1981. The Cairn-

gorms Melven Press, Perth). Below, we note

a dechne of shore waders there.

The procedure was to walk slowly round

the 5 km loch edge in May, stopping to scan

the shore from vantage points, and noting

locations and flights of singing birds; visits

were also made in June. Table 1 summarizes

annual numbers in the 1930s- 1950s. In early

May then, the loch was alive all day with

the songs and calls of Common Sandpipers.

In addition, during the 1930s a Temminck's
Stint Calidris temminckii brooded eggs in

two years, and an unmated Green Sandpiper

Tringa ochropus was sometimes seen in song

flights over the loch edges. A Temminck's
Stint was seen in 1947 and one brooded eggs

in 1956, and in 1956 a Spotted Redshank
Tringa erythropus appeared nearby. AW
saw a Greenshank with chicks at the west

end in 1948.

TABLE 1. Number of pairs of shore waders at Loch Morlich in May.

Species Annually Annually 1984^7

1930s and early 1940s late 1940s and early 1950s

Oystercatcher Haematopus ostralegus

Ringed Plover Charadrius hiaticula

Lapwing Vanellus vanellus

Dunlin Calidris alpina

Curlew Numenius arquata

Redshank Tringa totanus

Greenshank Tringa nebularia

Common Sandpiper Acf/f/s hypoleucos

At least 4 A few

A few, up to 4 A few, up to 3

6S A few

^, with 2 1-2 in some years

some years

2-4 fed 1-2 fed

2-3 2-3

2-7 fed 3-6 fed

Never fewer than 20 30 in 1947, 25-30 in 1952, 2-5

over 30 in 1953 & 1956,

never fewer than 20
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Oystercatchers and Ringed Plovers

declined in the late 1950s, and although a

few still nested on the east beach in 1960,

most pairs were failing to rear young by

then; they all disappeared in the early 1960s.

Lapwing, Curlew, Redshank, and Green-

shank decreased in the 1960s and early

1970s. The last Greenshank disappeared in

the mid-1970s. The Greenshank and Curlew

extinction was a special case, largely at-

tributed to their main breeding habitats in

the forest bogs of Rothiemurchus west of

Loch Morlich becoming dried out and
overgrown with tall heather and trees

(Nethersole-Thompson & Watson 1981). In

the late 1970s no resident Lapwing, Dunlin,

Curlew or Redshank occurred in any year,

and in 1979 DNT found only one pair of

Common Sandpipers on a part which an-

nually had 5 pairs in the 1930s.

In 1984 the only resident waders

around the whole of the loch were 3-4 Com-
mon Sandpipers. They seldom sang, and

usually the loch was silent. One that sang

on the north shore flew across the loch to

sing on the east shore and on the east part

of the south shore, and another that sang

on the west shore flew across the loch to sing

on the west part of the south shore and at

the west end of the north shore; clearly,

home ranges were big. In 1985 and 1986,

there were two pairs of Common Sand-

pipers, and in May 1987 4-5 pairs; no other

shore waders were present in these years.

Each year in 1933-42, DNT found 1-2

pairs of Common Sandpipers on the 4.5 km

shore of Loch an Eilein and two pairs on
the 2 km shore at the nearby Loch Gamhna
south of Aviemore; in May 1987 2-3 pairs

and one pair were there. These lochs had less

variety of shore habitat than Loch Morlich,

and Common Sandpipers were the only

breeding waders, but the important point is

that their numbers have not declined great-

ly as at Loch Morlich. Many people have

gone there in recent decades, but far fewer

than at Loch Morlich. The lower impact is

obvious on the verges, with far less damage
from trampling, and with no roads, car

parks and lay-bys along the lochsides.

We suggest that shore waders at Loch
Morhch have declined through a combina-

tion of a) disturbance by many anglers,

walkers, bathers and others, b) habitat im-

poverishment from trampling leading to

poorer invertebrate food supply, c) habitat

destruction by car parks, lay-bys, roads, and
jetties on the north shore, and by a wide

footpath round the rest of the loch, and d)

probably robbing of eggs and chicks by

more Crows Corvus corone and gulls forag-

ing on the shore.

We thank J. Greenwood, C. Mason, M. Rands

and B. Staines for comments.

A. Watson*, D. Nethersole-Thompson,

K. Duncan, H. Galbraith, S. Rae, R.

Smith & C. Thomas

* Institute of Terrestrial Ecology,

Banchory, Kincardineshire AB3 4BY
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ROBERT CARRICK 1911-88

Robert Carrick, one of Scotland's out-

standing research ornithologists, died at

Rogart in Sutherland on 17 July 1988.

Though his earliest scientific studies of birds

were carried out in Britain, his major con-

tributions were made from 1952 to 1971 in

Austraha. He and his wife Chriss, who was

an active partner in most of his work, retired

to Dornoch in 1971. During their retirement

the Carricks continued to travel worldwide,

and spent the winter of 1987-88 in Capetown.

Chriss died there suddenly and unexpectedly

on 30 January 1988, and Robert returned

home in March but never fully recovered

from the loss of his wife.

Having graduated in Glasgow with

First Class Honours in Zoology Robert

studied slugs for his PhD at Edinburgh, and

was appointed first as an Assistant in the

Natural History Department at Aberdeen,

and then to a lectureship in Agricultural

Zoology at the University of Leeds. There

he began his pioneering work on the ecology

and behaviour of Starlings. During the war

he was a Staff Major speciaUzing in

camouflage and deception and served in

North Africa, Burma and India. He return-

ed to Leeds after the war, but Professor

V.C. Wynne-Edwards spotted him and
appointed him to a senior lectureship in

Aberdeen University. There he continued

his work on Starhngs, and being a fine

photographer, used still and cine

photography very effectively as a research

tool. He and I began the study of Fulmars

on Eynhallow, Orkney in 1950 - a study

which continues, unbroken, to this day.

In 1952 he joined the Wildhfe Survey

Section of the Commonwealth Scientific

and Industrial Research Organisation in

Canberra, Australia, and eventually became
the Deputy-Chief of its Division of Wildlife

Research. His outstanding contribution to

ecological ornithology was his classic long-

term study of the social behaviour, ecology

and population regulation of the Australian

Magpie. Though many of the data are still

not fully analysed, pubhshed summaries

brought him international acclaim. He also

designed and commissioned the Australian

Bird Banding Scheme.

Robert saw great opportunities for

biological work in the Antarctic and soon

became deeply immersed in ecological

studies on Macquarie Island. His ten-year

study of the Royal Penguin is another

classic, and he also studied the southern

Elephant Seal. His sub-Antarctic work,

carried out in close association with the

Australian National Antarctic Research

Expeditions, led to his appointment as

Deputy Director of the Mawson Institute for

Antarctic Research in the University of

Adelaide. While he was there he began yet

another long-term study this time of the

Silver Gull. Again his approach was in-

novative, concentrating on the ecology of

the gulls in winter, away from their breeding

colonies.

Robert was a highly enterprising

biologist and an excellent organiser and

leader of research teams. He was utterly

committed to his team (which usually

included Chriss) and inspired them to fierce

loyalty and the highest standards of critical

scientific work. He was a clear and original

thinker, never a conformist, and was

always prepared to challenge unwarranted

authority.

Robert and Chriss travelled widely and
he was an excellently informed and globally

committed environmentalist. PoHtically

Robert was a Liberal and he developed a

strong interest in the well-being of black

South Africans. He was a personal friend

of Chief Buthelezi of Kwazulu, and he

bequeathed his estate to the "Carrick Fund

for Environmental Science" designed to

provide financial support for training bright

young Zulus in the environmental sciences

in the University of Aberdeen. Always a

man of action he will be fondly remembered,

not least through the Carrick Fund, as one

who was utterly committed to bettering the

quality of life of his fellow men and of the

environment in which we all Hve.

G.Af. Dunnet



94 Scottish Birds (1988) 15: 94-96

Items of Scottish Interest

The papers and reports on birds in Scotland listed here deal mainly with status and distribu-

tion. Papers in the widely available journals British Birds, Bird Study and Ringing and
Migration are excluded. Most are available in the Waterston Library for reference. Items

marked with an asterisk are available from the SOC Bird Bookshop postfree to SOC members
at the prices quoted.

The librarian is glad to receive reprints or copies of papers on any aspect of ornithology

or general natural history.

Scientific papers

Long-term declines of Red Grouse in Scotland.

R.W.F. Barnes 1987. J. Appl. Ecol. 24:

735-741. Based on game books from 160

Scottish moors.

The numbers and distribution of Curlew in the

Western Isles. N.E. Buxton 1987. Hebri-

dean Naturalist 9: 51-55.

Wading birds and wildfowl of the estuary and

Firth of Forth, Scotland. D.M. Bryant

1987. Proc. Roy. Soc. Edin. 93B: 509-520.

Energetics of the annual cycle of Dippers. D.M.
Bryant & P. Tatner 1988. Ibis 130: 17-38.

A study of Dippers on the River Devon in

Central Scotland.

Seaducks in the Moray Firth: a review of their

current status and distribution. L.H.

Campbell, J. Barrett & C.F. Barrett 1986.

Proc. Roy. Soc. Edin. 91 B: 105-112.

Recent changes in numbers of waders on the

Clyde Estuary, and their significance for

conservation. R.W. Furness, H. Galbraith,
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Moray Basin wader populations

R.L. SWANN AND G.P. MUDGE
Mid-winter counts on the Moray Basin between 1984 and
1988 located up to 39,626 waders each year making it the

most northerly estuary in Britain to hold internationally

important concentrations of waders. Details are given of

the numbers of the main species through the year.

Comparisons with counts in the early 1970s showed that

Oystercatchers had increased, but Lapwing, Knot and
Dunlin had decreased.

Introduction

The Moray Basin comprises the inner part

of the Moray Firth from Brora in

Sutherland to Findhorn Bay in Moray
(Fig.l). It is the most northerly estuarine

complex in Britain to hold internationally

important concentrations of wintering

shorebirds (Salmon et at 1987). Regular

counts of the area began in August 1970

organised by Andrew Currie as part of the

BTO Birds of Estuaries Enquiry (BOEE).
These counts continued up to March 1975

and although fairly good coverage was
achieved, especially in the winters of

1972/73 - 1974/75, it was seldom complete

for the whole basin. There were no further

comprehensive counts until November 1981

when Fraser Symonds started work on the

Moray Firth Britoil/NCC contract

(Symonds & Langslow 1986). Regular and
complete counts were then made at many
sites throughout the basin at least once a

month to February 1985. The first fully co-

ordinated count of the whole Moray Basin

was done in January 1985. Since the start

of the 1985/86 winter there have been co-

ordinated counts in October, December,
January and February (Aspinall 1986).

Past reports of the BOEE have treated

the Moray Basin as five distinct parts. We
treat it as one unit because the coastline bet-

ween Brora and Findhorn Bay forms an

almost continuous stretch of intertidal sands

and mud-flats. It is broken only by two
stretches of rocky or cliff coastline: a 23 km
section between Portmahomack and Nigg
in Easter Ross and a 12 km section between

Cromarty and Rosemarkie on the Black Isle.

North of Brora and east of Findhorn the

coast also becomes predominantly rocky.

Furthermore, studies of the movements of

dyed birds in the basin in a single season

(Symonds & Langslow 1986) showed that

some species, particularly Knot and Bar-

tailed Godwit were very mobile; for example

58% of the Knot marked in the Cromarty
Firth in November 1982 were subsequently

sighted outwith the firth at eleven sites in

the basin. Any division of the complex into

different sections would therefore be very

arbitrary. Recent publications (Prater 1981,

Thom 1986) have tended to treat the area

as one unit but have also used early, often

incomplete counts and this has resulted in

underestimates of the total numbers of

waders using the area.

The aims of the present paper are to

give information on the arrival and depar-

ture of the species which are regularly pre-

sent in the basin, together with up-to-date

details of peak numbers, and to examine

evidence for any changes in status for each

species between the winters of 1972/73 —

1974/75 and those of 1985/86 - 1987/88.
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BEAULY FIRTH

FIGURE 1. The Moray Basin, showing the main areas mentioned in the text. Solid line

indicates rocky shore.

Methods

Recent mid-winter numbers in this paper

are based on ten co-ordinated counts cover-

ing the whole Moray Basin in December
1985,86,87, January 1985,86,87,88, and
February 1986,87,88. The highest single

count each winter is taken as the mid-

winter peak for that species. To decide

which species the Moray Basin holds in in-

ternationally or nationally important

concentrations (more than 1% of the total

European or British population of that

species) the means of the four peak mid-

winter counts from 1985-88 have been used.

To examine changes in species status

between the two main counting periods

(1972-75) and (1985-88), eight sites in the

basin with comprehensive cover in both

counting periods were compared. These

were at Golspie-Brora, Loch Fleet, Udale

Bay, Alness Bay, North Beauly, Longman
Bay, Munlochy Bay and Findhorn Bay. For

each site the nine counts from each

December, January and February over the

three-year period 1972-75 were compared
with the nine counts for December-February

during 1985-88 using t tests. For each species

in the 1972-75 data set three counts (out of

the 72) were missing. Values for these miss-

ing counts were interpolated from the mean
of the two counts available for that month.

For each site it was noted whether or not

there had been a statistically significant
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TABLE 1. Peak mid-winter counts of waders in the Moray Basin from 1984/85 to 1987/88, and the

qualifying levels for each species for recognition as being of national or international importance (i.e.

1% of the national or international totals, from Salmon ef a! 1987).

1984/85 1985/86 1986/87 1987/88 Mean

Qual ifying level

Species National International

Oystercatcher 11060 11316 14069 9842 11572 2800 7500

Haematopus ostralegus

Ringed Plover 290 302 393 475 365 230 400

Charadrius hiaticula

Golden Plover 47 57 111 282 124 2000 10000

Pluvialis apricaria

Grey Plover 42 40 36 26 36 210 800

Pluvialis squatarola

Lapwing 195 977 874 496 636 10000 10000

Vanellus vanellus

Knot 4385 3693 1302 1792 2793 2200 3500

Calidris canutus

Sanderling 38 34 57 43 140 150

Calidris alba

Purple Sandpiper 185 120 200 66 143 160 ?

Calidris maritima

Dunlin 7390 7634 8646 4970 7160 4300 20000

Calidris alpina

Bar-tailed Godv\/it 5555 5569 3765 3157 4512 610 5500

Limosa lapponica

Curlew 2695 3013 3808 3955 3368 910 3000

Numenius arquata

Redshank 4120 6268 4173 5359 4980 750 2000

Tringa totanus

Turnstone 475 599 468 465 502 450 500

Arenaria interpres

TOTAL 36439 39626 37906 30942 36229

change in the number of each species. The
species chosen for analysis were those

regularly present in the basin which had a

mean population size currently greater than

300. The one exception was Turnstone

which was not found in sufficient numbers

at the eight chosen sites to analyse.

Data in this paper outwith the mid-

winter period are restricted due to the lack

of co-ordinated counts. Average monthly

counts are available for the Dornoch Firth,

Cromarty Firth and Whiteness Head in

1981-85 (Symonds & Langslow 1985) and

for Findhorn Bay from BOEE data and B.

Etheridge in 1985-88. In the species ac-

counts, information on the percentage of,

and arrival of, young birds is taken from

Highland Ringing Group data and is based

on the proportion of young birds in cannon-

net catches.

Results

Details of peak mid-winter counts are given

in Table 1. Four species, the Oystercatcher,

Curlew, Redshank and Turnstone are pre-

sent in internationally important numbers.

Ringed Plover, Knot, Dunlin and Bar-tailed

Godwit are present in nationally important
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TABLE 2. Peak mid-winter numbers of waders in the Moray Basin from 1970-71 to 1974-75.

Species 1970/71 1971/72 1972/73 1973/74 1974/75 Mean

Oystercatcher

Ringed Plover

Lapwing

Knot

Dunlin

Bar-tailed Godwit

Curlew

Redshank

6620 5375 6955 12160 6470 7516

570 225 172 170 170 261

1915 905 500 1410 2330 1412

6370 11400 9339 1910 2130 6230

3115 3385 8563 7525 6425 5803

547 2036 2877 5386 779 2325

1985 1515 1620 2065 2165 1870

3360 3565 5045 4590 4475 4207

TABLE 3. The mean number (and standard deviation) of waders at eight sites in the Moray Basin in

1972-75 and 1985-88.

1972-75 1985-88 Differences

Species Mean SD Mean SD between years'^

Oystercatcher 2504 423 4452 1127 ***

Ringed Plover 83 35 103 40 ns

Lapwing 615 420 141 105 **

Knot 1398 1234 255 294 *

Dunlin 3137 1615 1376 360 **

Bar-tailed Godwit 705 324 521 385 ns

Curlew 981 198 922 332 ns

Redshank 1703 330 1777 557 ns

Note: ^ For all species 18 counts were used for the comparison (see text).

*** P<0.001 ** P<0.01 * P<0.05 ns not significant

numbers. Table 1 shows that for most

species there is much variation in peak

numbers from year to year. Despite this the

Moray Basin regularly supports 30-40,000

waders in mid-winter making it second only

in importance in Scotland to the Solway
Firth, and on a par with the Firth of Forth

for the number of waders present. It is the

twelfth most important estuary in Britain

for wading birds (Salmon et al. 1987).

Table 2 shows the peak number of

waders recorded during the earlier counting

period (1970-75). When compared with

Table 1 it suggests that Oystercatcher,

Ringed Plover, Dunlin, Curlew, Bar-tailed

Godwit and Redshank have increased and

Lapwing and Knot have decreased.

However, because the earlier counts were

incomplete it is difficult to assess whether

some apparent changes were due mainly to

the improved coverage obtained in the re-

cent counts. By comparing sites that were

well covered in both counting periods it is

possible to determine actual changes (Table

3).

The following species accounts com-

ment on changes in numbers between the

two census periods and detail the variation

in numbers of each species present in the

area throughout the year.
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Oystercatcher The mean number at eight

sites in the Moray Basin increased between

the two count periods (Table 3). Numbers
at five of the sites examined showed an in-

crease (three were statistically significant)

and three showed a decrease (two were

significant).

FIGURE 2. Mean number of Oystercatcher per

month on the Cromarty Firth 1981-85. Data from

Symonds & Langslow (1985).

Adult birds returning from their

breeding grounds arrive back on the firths

in July and immediately begin to moult.

Numbers of both adults and young reach

a peak in August and September (Fig. 2).

Colour-dyeing (Swann 1985) and visual

evidence (B. Etheridge /7er5. comm.) suggest

that this peak is partly due to the presence

of passage birds in the firths. Numbers re-

main high throughout the winter

(November - March) but fluctuate as birds

move between estuary and field feeding sites

according to weather and tides. Severe

weather can also lead to sudden influxes; in

the December 1986 count there were 9900

in the basin but this increased to 14,000 in

January 1987 just after a spell of very cold

weather. By February numbers had drop-

ped to 11,400. There is evidence of return

passage at certain sites which often results

in a peak in February or March. Most birds

have left by the end of March except for im-

matures and non-breeding adults which
summer on the firths.

Ringed Plover Tables 1-3 suggest an increase

in numbers over recent years but this dif-

ference is not statistically significant. Birds

are present in the basin all year. Flocks build

up in July and adults start to moult then.

During August transient flocks of non-

moulting adults and young are also present

at some sites; 200 were recorded from Find-

horn Bay in August 1987. Numbers remain

high up to September/October. During mid-

winter, numbers appear to decrease as the

larger autumn flocks disperse, but many
birds may be overlooked at this time. By
April birds are back on breeding territories.

At certain sites, particularly Findhorn Bay
(Table 4) and Culbin Bar, large flocks of

Ringed Plovers are present during late April

and May. These flocks fluctuate greatly in

numbers from day to day and are probably

northern birds using the Moray Firth as a

staging area on their migration.

TABLE 4. Maximum spring (April/May) wader
numbers in Findhorn Bay in four years.

Ringed

Year Plover Knot Dunlin Redshank

1981 ? 600 ? 1000

1986 800 600 300 1164

1987 1500 30 700 900

1988 ? 1500 700 1800

Lapwing Table 3 shows that Lapwing
numbers in the basin in mid-winter have

dropped significantly in recent years. They
start arriving on the firth in July and adults

are in heavy moult. Large numbers can be

present by August; 3402 were located in the

basin in August 1970. Numbers remain fair-

ly high till October (Table 5) and reach their

lowest in January. Birds start to return in

February and March, though the count of

3519 in March 1971 appears to be excep-

tionally high.

TABLE 5. Lapwing numbers on co-ordinated

counts in 1985-87.

Year Oct Dec Jan Feb

1985/86

1986/87

1408

1906

977

874

108

99

161

487
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TABLE 6. Average monthly counts of Knot at four sites in the Moray Basin 1981-1988. See Methods
section for details of coverage; nc = no count.

Location Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May jun

Dornoch 177 44 51 639 1266 413 3

Cromarty 27 86 180 28 394 434 235 12

Whiteness nc 23 115 2 249 442 265 227 50 nc nc nc

Findhorn 25 150 6 235 nc 7 66 130 136 310 30 8

Knot This species has decreased significantly

in numbers (Table 3). First-year birds start

to arrive in the basin during August and

September with a few moulting adults. The
first influxes of adults do not usually occur

until late October, though in some years it

can be even later with peak numbers
anytime between December and February

(Table 6). Numbers decline rapidly in

March. In most years there is a build-up of

passage birds at Findhorn Bay during April

(Table 4). Up to 800 first-year birds may
summer between Whiteness Head and Find-

horn Bay.

Dunlin Ahhough recent peak mid-winter

counts are now higher than those in the

1970s (Tables 1 and 2) there has been a

significant decrease in numbers in areas

where coverage has been comparable (Table

3). The build-up in numbers of Dunhn
varies throughout the Basin. At most sites

only a few are present in July and August

but numbers start to increase with the ar-

rival of young birds in September and early

October (Fig. 3). A large influx of adult

birds which have moulted elsewhere starts

during late October and November. Peak

numbers are recorded in mid-winter

(December-February) prior to departure

during March. At Findhorn Bay flocks of

both non-moulting adults and young pass

through in August and September (Fig. 3),

with further influxes particularly of young
birds in October. Numbers then increase

rapidly to a peak in January/February. In

late April/May flocks of several hundred

pass through although numbers vary from

FIGURE 3. Mean number of Dunlin per month

on the Cromarty Firth (solid line) and at Findhorn

Bay (broken line). Data from Symends &
Langslow (1985) for Cromarty 1981-85, and

BOEE for Findhorn 1985-88.

year to year (Table 4). Passage continues to

early June, but very few Dunhn spend the

summer in the Moray Basin.

Bar-tailed Godwit Table 3 shows no signifi-

cant change in mean numbers in recent

years. Adults arrive in July and immediately

begin to moult at a few favoured sites, par-

ticularly Whiteness Head. During September

numbers continue to increase as young birds

arrive (Table 7). Major influxes of adults

that have moulted elsewhere occur at other

sites in the basin from October and peak

numbers are not reached until January with
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TABLE 7. Average monthly counts of Bar-tailed Godwits at three sites in the Moray Basin 1981-1988.

See Methods section for details of coverage; nc = no count.

Location Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Dornoch 102 176 185 466 1155 484 30 1

Cromarty 88 282 336 382 290 474 678 461 70 14 1

Whiteness 308 594 557 310 490 374 526 462 454 250 nc nc

most birds leaving in March. However,
several hundred may remain till mid-April

along the coast between Whiteness Head
and Findhorn Bay. Up to 500 first-year

birds may summer in the basin, mainly at

Whiteness Head and Findhorn Bay.

Curlew Table 3 shows that mean Curlew
numbers did not alter significantly between

the two study periods. Numbers at five sites

showed decreases, though none were statis-

tically significant, whilst the other three sites

showed increases, one of which was statis-

tically significant.

FIGURE 4. Mean number of Curlew per month
on Cromarty Firth 1981-85. Data from Symends
& Langslow (1985).

The first birds arrive in late June and
immediately start moulting. Numbers build

up rapidly in July and reach a peak in

August (Fig. 4). Thereafter numbers tend

to drop. This is mainly because in winter

many are feeding locally in fields near to the

estuaries. The high count in December 1986

coincided with a period of severe weather

when coastal fields were frozen. Curlew
numbers start to build up again in the firths

during February and March prior to depar-

ture. Up to 350 Curlew summer in the

Moray Basin.

FIGURE 5. Mean number of Redshank per month
on the Cromarty Firth (solid line) and at Findhorn

Bay (broken line). Cromarty data from Symonds
& Langslow 1985, Findhorn data from BOEE
1985-88.

Redshank No significant change in mean
numbers was recorded between the two

study periods (Table 3). Numbers at four

sites showed a decrease (three of which were

statistically significant) and four showed an

increase (one of which was statistically
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significant). Adults start to return by the end

of July and begin moult. They are follow-

ed by young birds which arrive during

August and September. Peak numbers are

reached in October (Fig. 5) as many birds

move through on passage. Numbers then re-

main stable throughout the winter, though

severe conditions can lead to sudden influxes

especially in December and January.

Numbers reach another peak in

March/April as birds from further south use

certain sites in the basin, particularly Find-

horn Bay (Table 4), as a staging post on
their migration north. Most birds have left

by the end of April and very few, apart from

some local breeders, remain to summer.

Turnstone The early data are too fragmen-

tary to allow any analysis on changes in

status of this species. Adults start arriving

in July and then mouh. Numbers build up
with the arrival of juveniles in September

and by October large numbers are present

and numbers remain high throughout the

winter. In March birds start to concentrate

at favoured sites where large flocks can

build up. Departure does not take place till

the end of April or early May.

Discussion

The Moray Basin is important for a variety

of waders as a mouhing and wintering site,

a migration stop-over and a refuge during

spells of severe weather. There is much an-

nual variation in the peak winter counts of

different species (Table 1). This appears to

be at least partly due to the number of first-

year birds in the population. Following a

successful breeding season, wintering

numbers of waders are greatly increased.

For example Redshanks were present in the

basin in 1987/88 in very high numbers, and
the proportion of young caught at Inverness

in September 1987 was the highest for the

five years from 1983-87 (Table 8). Further-

more in mild winters such as that of 1987/88

more birds, especially Bar-tailed Godwits.

Knot and Dunlin may remain on continen-

tal wintering areas thus reducing numbers

TABLE 8. Percentage of young Redshanks in

September in cannon-net catches at Inverness.

Year

Number
caught

Proportion (%)

young birds

1983 78 40

1984 83 25

1985 149 35

1986 184 31

1987 361 58

in the Moray Basin. Conversely cold

weather often results in big influxes of birds

into the Moray Basin (Symonds & Langslow

1985).

A comparison of the change in status

of waders wintering in the Moray Basin with

national trends (cf. Salmon et al 1987) in-

dicates that a local dechne of Knot and
Dunlin has mirrored national trends as has

the local increase of the Oystercatcher.

However, nationally Bar-tailed Godwit and

Ringed Plover have increased and Curlew

and Redshank have decreased over the same

period, whereas locally these species have

shown no significant change in status.
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Wintering wildfowl and waders at Aberdeen, 1975-1986

M.V. BELL
The occurrence of wildfowl and waders outside the

breeding season is described for the stretch of rocky
shore from Aberdeen harbour entrance to Greg Ness
3 km to the south for the winters 1975/76 - 1985/86. The
main species present were Teal, Eider, Goldeneye,
Oystercatcher, Purple Sandpiper, Redshank and
Turnstone; detailed counts are presented for them and
the occurrence of other species is summarized. The
importance of the populations in a local and national

context is discussed. Over this period the numbers of

the main species have remained stable apart from
Goldeneye which increased. The status of many of the

species discussed can be expected to change with the

completion of a long outfall sewer in late 1988 which
replaced the short outfall sewer at Girdleness.

Introduction

The large numbers of wildfowl and waders

which are present at Aberdeen outside the

breeding season were counted between

October 1975 and April 1986. Concen-

trations of Eider Somateria moUissima,

Goldeneye Bucephala clangula, gulls, and

perhaps some waders were dependent upon
the effluent from an outfall sewage pipe

located at Girdle Ness (Fig. 1). In late 1988

this was replaced by a longer pipe which

discharges c.2 km offshore; the counts

presented here will serve as a baseline

against which future counts under these

changed conditions may be set.

Study Area

The area studied runs from Aberdeen
Harbour south to Altens Haven and
includes Balnagask golf course on Girdle

Ness, the Hnks at Nigg Bay and cliff top

fields at Greg Ness (Fig. 1). The foreshore

and intertidal zone at Girdle Ness comprise

low rocky slabs and coarse shingle.

Greyhope Bay and Nigg Bay are backed by

coarse shingle beaches. At low tide a

mixture of mud, pebbles and boulders is

exposed at Nigg Bay. The maximum width

of the intertidal zone at a spring tide is c.50

m in Nigg Bay and less than 5 m beneath

the 30 m high cHffs at Greg Ness. The whole

area is very exposed to south-easterly gales.

Methods

Waders were usually counted at high tide.

Ducks could be counted throughout the

tidal cycle though the numbers of Goldeneye

were always highest around high tide when
sewage was discharged at Girdle Ness.

Attempts were made to count the birds at

least fortnightly but bad weather,

inconvenient tides or other commitments

often interrupted this ideal pattern. Over the

study period an average of 25 visits

including 1 5 complete counts was made each

winter. All the counts refer to birds on the

ground or sea, not those passing offshore.

Wildfowl are taken here to include divers

and grebes as well as ducks.

Results

Counts of the main species are presented as

histograms (Figs. 2, 3) to give a visual
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hope Bay

Girdle Ness

reg Ness

FIGURE 1. A map of the study area.

impression of the peak times for the various

species and the differences between winters.

Tables 1 and 2 present summaries of these

data. Details are given in the following

species accounts.

Wildfowl

Teal Anas crecca Teal fed in Greyhope or Nigg

Bays and roosted there or on Greg Ness. They

usually appeared in mid- to late October and
departed in early to mid-April. Teal are not

usually associated with a rocky shoreline. The
nearest site holding appreciable numbers was the

Don estuary 3 km north where c. 100 were usually

present in mid-winter. Although some interchange

between the flocks at the Don estuary and Girdle

Ness may have occurred, in most winters numbers
at Girdle Ness were very steady.

Eider Somateria mollissima Eider fed mainly off

the sewer outfall and the flock often spread out

to 500 m either side of it. In rough weather they

sheltered in the harbour entrance but in severe

conditions they left for a few days together with

Teal and Goldeneye. In early autumn all the Eider

were usually found off Greg Ness and to the

south. The flock at Girdle Ness built up from

October onwards with large numbers not

occurring until the New Year in some winters and

often including birds colour-marked at the Ythan

estuary breeding colony 20 km to the north (Fig. 2,

Table 1). Numbers were highest in spring when
there was a marked passage north of thousands

of Eider (see North-east Scotland Bird Reports),

and numbers at Girdle Ness could then change

by several hundred from day to day. Usually by

mid-April all had left Girdle Ness with just a few

breeding birds remaining at Greg Ness. In spring
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TABLE 1. The average of the maximum number of wildfowl and waders counted at Girdle Ness and
Greg Ness for each month between winters 1975/76 - 1985/86.

Species Aug Sep Oct Nov Dec Jan Feb Mar Apr max

Teal 1 1 12 32 32 46 35 16 12 80

Eider 74 80 133 221 299 439 565 597 406 1180

Coldeneye 1 80 158 266 181 131 39 395

Oystercatcher 276 263 191 211 181 202 209 79 37 342

Purple Sandpiper 11 15 97 175 219 275 273 235 207 390

Redshank 80 128 80 73 48 36 58 52 44 217

Turnstone 224 286 270 300 240 241 277 276 283 477

1980 several hundred remained into May and
June; many were found dead here and at the

Ythan estuary and all were underweight. 1980 was

a disastrous breeding season at the Ythan, thought

to be due to a failure in the second year-class of

mussels Mytilis edulis (see 1980 North-east

Scotland Bird Report).

Goldeneye Bucephala clangula Goldeneye fed off

the sewer outfall and in Greyhope Bay and the

largest numbers were present each day around
high tide. It was not clear where they spent the

rest of the day but they usually roosted at night

on the Don estuary. Numbers built up rapidly in

the second half of November and continued to

rise steadily into January when there was often

a rather transient peak which coincided with hard

weather (Fig. 2, Table 1). Table 2 shows that the

wintering population here increased steadily each

year since the 1975/76 winter.

Other wildfowl Small numbers of Mallard Anas
platyrhynchos. Pochard Aythya ferina, Tufted

Duck A . fuligula, Scaup A . marila, Long-tailed

Duck Clangula hyemalis and Red-breasted

Merganser Mergus senator were seen fairly

regularly while another twelve species were also

recorded (Table 3).

Waders

Oystercatcher Haematopus ostralegus

Oystercatchers fed in the intertidal zone at Girdle

Ness and also on the golf course and links at Nigg

Bay, with smaller numbers on the rocks and cliff

top fields at Greg Ness. The main roosts were in

Greyhope Bay, on the grass at Nigg Bay and at

three sites from Greg Ness to Altens Haven. There

was a peak of 250-350 birds in August or

September, with generally lower numbers from

150-250 birds throughout the winter depending

TABLE 2. The average of the monthly maximum counts for each winter from the 1975/76 to 1985/86

winters for wildfowl and waders at Girdle Ness and Greg Ness.

Winter
Teal

(Oct-Apr)

Eider

(Oct-Apr)

Coldeneye
(Nov-Mar)

Oyster-

catcher

(Aug-Feb)

Purple

Sandpiper

(Nov-Apr)

Redshank
(Aug-Apr)

Turnstone

(Aug-Apr)

1975/76 20 422 75 163 163 51 148

1976/77 26 382 129 188 126 70 232

1977/78

1978/79

42

40

355

307

130

150

258

262

222

242

109

84

244

271

1979/80 32 543 140 198 263 57 275

1980/81 29 339 174 216 250 56 281

1981/82 25 398 193 213 219 74 282

1982/83 31 243 181 228 233 47 280

1983/84

1984/85

18

17

417

356

157

225

252

180

227

218

52

64

296

270

1985/86 8 416 243 227 156 56 307
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FIGURE 2. Histograms showing counts of Teal, Eider and Goldeneye at Girdle Ness and
Aberdeen between October 1975 and April 1986.

prjtt

1985

Greg Ness,

on frost, snow cover and rough weather (Fig. 3,

Tables 1,2). Numbers usually fell sharply in mid-

February as birds moved inland. They apparently

did not return to the coast during snow once they

had moved inland and late spring snowfalls

sometimes caused heavy mortality (Watson 1980).

A few pairs remained to breed in cliff-top fields

and on flat-topped factory roofs in the Altens

Industrial Estate.

Purple Sandpiper Calidris maritima This species

fed exclusively in the intertidal zone even during

the roughest weather. The main feeding areas

were round Girdle Ness and Nigg Bay and the

main roosts were in Greyhope Bay, at Greg Ness

and near Altens Haven. Small numbers of Purple

Sandpipers were present from late July until early

October after which there was a steady increase

until December or January. The large flocks often

remained until late April or early May (Fig. 3,

Table 1). The normal wintering population

between November and April was 200-250 birds

(Table 2), and the mean winter peak was 301 birds

between the 1975/76 and 1985/86 winters.

Redshank Tringa tetanus Redshanks were less

dependent on the intertidal zone than other

waders and fed extensively on the grass. They
formed mixed roosts with the Oystercatcher and

Turnstone but also frequently fed on the links at

high tide if the area was undisturbed. Numbers
were more variable than for the other species,

possibly reflecting the amount of disturbance on

the links. They were usually highest in autumn
and lowest in mid-winter (Fig. 3, Table 1).

Turnstone Aremaria interpres Turnstone fed

regularly on the golf course and Unks with

Oystercatcher and Redshank at high tide or during

rough weather. The main roosts were with the

other species in Greyhope Bay and at four sites

between Greg Ness and Altens Haven. Turnstone

arrived from mid-July and 150 could be present

by the end of that month. However, there was

not always a marked peak to the autumn passage,

and numbers sometimes remained fairly steady

right through the winter (1982/83) or showed a

later peak (November 1978 and 1984, Fig. 3).

Many birds left during severe frost or snow when
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FIGURE 3. Histograms showing counts of Oystercatcher, Purple Sandpiper, Redshank and Turnstone

at Girdle Ness and Greg Ness, Aberdeen between October 1975 and April 1986.

1985

the grassy feeding areas were unusable, otherwise

250-300 remained throughout the winter (Fig. 3,

Tables 1,2).

Other Waders A variety of other waders occurred

with varying degrees of regularity (Table 4).

Discussion

The wintering ducks and waders found at

Girdle Ness and Greg Ness were with the

exception of Teal, typical of a rocky shore.

The numbers of Eider, Goldeneye, Purple

Sandpiper and Turnstone were of national

importance, comprising 1 Vo or more of the

British total for these species at times

(Salmon et al 1987). The \^q population

levels were recently revised from 250 to 450

for Turnstone which no longer qualifies, but

Goldeneye and Purple Sandpiper both

regularly reached twice the l<^o levels of 150

and 160 respectively.

In north-east Scotland the only sites to

hold more Eider in winter were Fraserburgh

and Rattray Head with regular flocks of

c. 1000 birds and maxima of 2920 and 4250

respectively since 1976, and the Ythan

estuary where 500-1000 are usually present

in mid-winter.

The Girdle Ness flock of Goldeneye

was the largest in the area and with a mean
January maximum between 1982 and 1986

of 338 was one of the largest in Scotland.
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TABLE 3. Records of scarce wildfowl at Girdle

Ness and Greg Ness.

TABLE 4. Records of scarce waders at Girdle

Ness and Greg Ness.

Species No. of sightings Species No. of s ightings

(most seen)

Ringed Plover

(most

regular

seen)

Red-throated Diver 8 (6) (18)

Gavia stellata Charadrius hiaticula

Great Northern Diver 3 (1) Golden Plover 23 (150)

G. immer Pluvialis apricaria

Great Crested Grebe 4 (1) Grey Plover 8 (4)

Podiceps cristatus P. squatarola

Red-necked Grebe 1 (1) Lapwing regular (240)

P. grisegana Vanellus vanellus

Slavonian Grebe 1 (1) Knot regular (70)

P. auritus Calidris canutus

Barnacle Goose 1 (1) Little Stint 3 (2)

Branta leucopsis C. minuta

Shelduck 1 (1) Curlew Sandpiper 3 (2)

Tadorna tadorna C. ferruginea

Wigeon 4 (1) Dunlin regular (96)

Anas penelope C. alpina

Mallard regular (35) Ruff 15 (8)

A. platyrhynchos Philomachus pugnax
Pochard 24 (76) Jack Snipe 2 (1)

Aythya ferina Lymnocryptes minimus
Tufted Duck 26 (115) Snipe 11 (8)

A. fuligula Gallinago gallinago

Scaup 19 (15) Woodcock 12 (2)

A. marila Scolopax rusticola

Long-tailed Duck 13 (28) Bar-tailed Godwit 9 (2)

Clangula hyemalis Limosa lapponica

Common Scoter 8 (2) Whimbrel 2 (1)

Melanina nigra Numenius phaeopus
Velvet Scoter 3 (1) Curlew regular (60)

M. fusca N. arquata

Smew 2 (1) Greenshank 2 (3)

Mergus albellus Tringa nebularia

Red-breasted Merganser regular (14) Green Sandpiper 1 (2)

M. serrator T. ochropus

Goosander 5 (1) Common Sandpiper 6 (3)

M. merganser Actitis hypoleucos

The only other appreciable coastal flock in

north-east Scotland in the 1980s was at

Fraserburgh where 50-100 birds were

present at the sewer outfall. The flock at

Girdle Ness built up over a month later and

left earlier than the large flocks at the Loch
of Strathbeg and Skene. This may have been

due to the large number of drakes at Girdle

Ness which is a feature of coastal Goldeneye

flocks (Campbell 1977, Barrett & Barrett

1985). The ratio of adult drakes to females

and immatures at Girdle Ness varied from

0.9 to 1.5 (usually about 1.2) from late

November to February, then decreased as

the drakes departed first.

The coast of north-east Scotland is one

of the most important areas in Britain for

wintering Purple Sandpipers (cf . Moser &
Summers 1987). Summers etal{\915) found

about 2000 birds in a survey of the counties
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of Banff, Aberdeen and Kincardine in the

1972/73 and 1973/74 winters, and these

totals were placed in a British context by

Atkinson et al (1978). A series of counts at

Girdle Ness in 1973 before my surveys began

showed a wintering population of 150-200

birds (Atkinson et al 1981). These counts,

which are in line with my result, did not

include Greg Ness. Extensive ringing studies

of Purple Sandpipers on the wintering and

breeding grounds have shown considerable

site fidelity by wintering birds. A breeding

female ringed in Norway in June 1978 was

recorded in the following seven winters at

Girdle Ness (Rae et al 1986). However,

variations in numbers within and between

winters suggest some local movement.
The rocky shores of north-east

Scotland hold large numbers of Turnstone

(Summers et al 1975, Moser & Summers
1987). At Girdle Ness and Greg Ness

numbers remained remarkably constant

over the study period, though they were low

in the first winter which can only partly be

explained by my unfamiliarity with the area.

The other main site for Turnstone in north-

east Scotland is between Fraserburgh and

Rosehearty, where numbers have decreased

considerably in recent years (North-east

Scotland Bird Reports, and Bell 1984).

Several physical changes to the site over

the eleven years were detrimental to birds.

The clearance of a scrapyard and the

improvement of parking facilities at

Greyhope Bay caused increased disturbance

of the main wader roost there. The
construction yard for the new sewer at Nigg

Bay destroyed several hectares of grass, and

the expansion of the Aliens Industrial Estate

at Greg Ness in the 1970s covered many
fields. The increasing use of the grass at

Nigg Bay for golf practice caused distur-

bance here. A path constructed from Greg

Ness to Cove in the 1976/77 winter greatly

improved access to the cliffs to the south;

this may have caused some disturbance at

roosts, but also made possible counts along

the whole length of coast at a single high

tide.

In spite of these changes the only

species to show a decrease was Lapwing
which were very scarce after the 1980/81

winter. This was probably due to the

encroachment of the Altens Industrial

Estate over the cliff-top feeding areas, and
perhaps to increased disturbance over the

grassy area at Nigg. However, there was a

decrease of wintering Lapwing over the

whole of north-east Scotland in the early

1980s (see North-east Scotland Bird

Reports) so the decrease may have been part

of a wider trend.

The new long outfall sewer at Girdle

Ness will probably lead to the disappearance

of the overwintering flock of Goldeneye and

most of the Eider. The effect on the rocky
shore waders is less certain but the long data

set gives an opportunity to assess whether

any future changes in numbers might

coincide with the expected loss of nutrients

along the foreshore from the former short

outfall sewer.
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The distribution and status of the Chough in Scotland in

1986

p. MONAGHAN, E. BIGNAL, S. BIGNAL,
N. EASTERBEE AND C.R. McKAY

A survey of Choughs in Scotland in 1986 estimated the

minimum population as 325-340 birds; 105 pairs were at

nest sites, and of these 71 were confirmed as breeding.

Breeding was restricted to Islay, jura and Colonsay and,

although Chough numbers were higher than in previous

surveys, this bird still has a very limited distribution in

Scotland.

Introduction

Historical records show that the Chough
Pyrrhocorax pyrrhocorax was once more
widespread in Britain and Ireland, although

its distribution has always been rather

localized. It declined throughout the

eighteenth and nineteenth centuries and is

now completely absent from England; its

distribution in Wales and Scotland is very

limited compared to former times (Baxter

& Rintoul 1953, Bullock et ai 1983, Warnes

1983). The reasons for the Chough's decline

in numbers and the contraction of its range

are not well understood but may include

persecution, changes in land use and
climatic factors (Bullock et ai 1983, Warnes

1983, Roberts 1985).

In Scotland, breeding Choughs have

been confined to the Inner Hebrides and the

Mull of Kintyre since at least the late 1930s

(Baxter & Rintoul 1953). Islay has been its

major stronghold for many years. Surveys

of the Chough in Britain and Ireland were

undertaken in 1963 (Rolfe 1966) and 1982

(Bullock et at. 1983). The former estimated

the Scottish population at 70 individuals,

which included 1 1 breeding pairs, while the

latter estimate for Scotland was 171-211

individuals, which included 61-72 breeding

pairs. Warnes (1983) reviewed the status of

the Chough in Scotland in the light of the

1982 survey which had shown that 82-83%
of the Scottish population was on Islay.

In recognition of its rarity, the Chough
has been placed on Schedule 1 of the 1981

Wildlife and Countryside Act for Britain,

and, in 1985, on Annex 1 of the European
Community Directive on the Conservation

of Wild Birds. The latter confers a respon-

sibility on member States to conserve both

the bird and its habitat. The need to meet

the requirements of this legislation and to

monitor population size and distribution,

coupled with the increased possibiHty that

land use change in response to new agri-

cultural initiatives may adversely affect the

Chough, led to the present survey. We
describe our methodology in some detail to

establish a basehne for future studies.

Methods

Area Covered

The areas surveyed are shown in Fig. 1.

They included all the areas where Choughs

had recently been recorded prior to the

survey, except for Mull (G. Voules, pers.

comm.). Particular attention was paid to:

Islay Since Islay is known to be the main

stronghold of the Chough in Scotland,

the entire coastline and all suitable inland

sites were checked. The island was divided

into three relatively discrete geographical

areas, the Rhinns, the Oa and Elsewhere

(Fig. 1), which correspond to those of

Warnes' 1981 and 1982 surveys.
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iiii visited once plus casual

^m visited twice

1 1 not included in survey

FIGURE 1. Areas surveyed in 1986, and the intensity of survey effort.

Jura All of the west coast, with the

exception of c.6 km north of Corpach
Bay, and much of the east coast and the

interior of the island.

Colonsay The entire coastline and all

potentially suitable inland areas.

Mull of Kintyre The coastline between

Ballygroggan and Southend and all areas

where Choughs had formerly bred.

Timing of Searches

The best time to look for nesting Choughs
is late March and early April when nest-

building birds can be very obvious. Later

visits help to confirm breeding status. In this

survey, searches for breeding Choughs began

in the last week of March and continued

until early June. Most areas were searched

twice but isolated areas, places clearly

unsuitable for breeding Choughs, and those

where no evidence of birds was found on

the first visit, were searched only once

(Fig. 1).

Searching Methods

All searching was done by slowly walking

the area to be covered. At good vantage

points and known nesting areas, the

searcher would scan the area in view for

10-15 minutes. This method increased the

hkelihood of locating Choughs which were

nest building, incubating (the incubating

bird is fed by its mate) or feeding young.

Thorough searching of potentially suitable

sea caves and gulleys was also undertaken

where possible, particularly in areas of low

nesting density or where no birds were seen.
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Status of Breeders

Assessment of breeding status is com-
plicated by the fact that non-breeding birds

may associate with a nest site (pers. obs.).

To take this into account, the following

categories were used:

Confirmed Breeding Attempt Sites where

eggs or chicks were seen, or where the

birds were observed incubating, feeding

young or where young could be heard in

the nest. Pairs were included in this

category even if no young fledged.

Probable Breeding Attempt Sites where

Choughs were present and nest building

but breeding was not confirmed, largely

because the site was inaccessible.

Pair Present Sites which Choughs were

known to be visiting, but nest building

was not completed or did not take place,

no eggs were laid or no further breeding

behaviour was observed.

Non-breeding Flocks

Numbers of non-breeding birds in flocks

were also recorded, to assess the total

population size.

Results

Breeding Numbers

One hundred and five pairs of Choughs
were recorded at nest sites in 1986. Table

1 gives the numbers of pairs in each of the

three breeding categories found in the areas

surveyed.

Types of Breeding Site Used

Choughs used a variety of types of nest sites

including, 1) ledges in caves, 2) sea gulleys,

3) under natural arches, 4) hollows or

crevices in rock faces, and 5) used or unused

buildings. The frequency of use of the

different types of site in each of the areas

surveyed is shown in Table 2. The use of

buildings for nesting was significantly

greater in the "Elsewhere" area of Islay

than on the Oa or Rhinns', presumably

due to the lack of natural nesting sites in the

inland areas of "Elsewhere" rather than to

any difference in the preferences of the

birds.

Breeding Density and Dispersion

Comparatively small numbers (< 3%) were

found nesting on the eastern coasts of Islay,

Jura and Colonsay. Most birds on Islay

nested on the coast (Fig. 2), the maximum
distance from the sea being 5.7 km.
Similarly, the three Jura nests were on the

coast, as were six of the seven nests recorded

on Colonsay. The breeding densities

(number of nesting pairs per km^) of

Choughs in the areas shown in Fig. 1 were

as follows: Rhinns of Islay 0.27, Oa of Islay

0.33, Elsewhere Islay 0.05, Colonsay 0.14,

Jura (southern half) 0.03.

Non-breeding Flocks

A non-breeding flock of 15-20 Choughs was

recorded on the Oa, and a flock of 90-100

was seen regularly on the Rhinns. On

TABLE 1. The number of nest sites at which pairs of Choughs were recorded in Scotland in 1986.

Area Confirmed Probable Pair present Total

Islay

Rhinns 31 13 12 56

Oa 19 2 2 23

Elsewhere 12 1 3 16

Total Islay 62 16 17 95

Total Colonsay 6 1 7

Total jura 3 3

Total Kintyre

Total Scotland 71 17 17 105
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TABLE 2. The number and proportion (%) of confirmed breeding pairs of Choughs in different nest

site types in the areas surveyed.

Natural

Area Cave Gl lley arch Crevice Building Total

Islay

Rhinns 7(13%) 9(17%) 4(8%) 18(35%) 14(27%) 52

Oa 4(22%) 1(5.5%) 12(67%) 1(5.5%) 18

Elsewhere 4(25%) 2(13%) 10(62%) 16

Jura 2 1 3

Colonsay 1 4 1 6

Note: The precise location of some sites could not be determined, and these have been excluded
from this analysis.

Distance from coast (km)

FIGURE 2. The proportion of Chough nests on
Islay which were found at different distances

from the coast.

Colonsay, a non-breeding flock of 10 birds

was repeatedly observed. There was no
evidence of non-breeding birds on either

Jura or the Mull of Kintyre.

Total Scottish Population

The total number of Choughs (breeders and

non-breeders) estimated to be in the areas

surveyed in 1986 was 325-340, of which 90<^o

were on Islay.

Discussion

The number of Choughs on Islay in 1986

(78 confirmed or probable breeding pairs)

represented a 28-47% increase over the 1982

estimate of 53-61 breeding pairs. Numbers
on Colonsay had also increased (seven pairs

now, one in 1982) but numbers on Jura were

lower (three pairs now, six to eight in 1982)

and none were found in Kintyre (one pair

in 1982). We were unable to include Mull

in the 1986 survey, but casual observations

during other work did not locate any (M.

Madders, pers. comm.).

Differences in coverage between the

1982 and 1986 surveys make it difficult to

distinguish between increased survey effort

and a genuine population expansion; even

so the results are sufficiently different to

indicate that the population has increased.

To what extent this represents a continued

recovery from former declines, or a

favourable environmental change, is

unknown. Islay remains the Choughs'

stronghold in Scotland. Breeding densities

were highest in the southern part of the

Rhinns of Islay and the south-west of the

Oa; densities in the north-east of Islay were

comparatively low and no birds nested in

the south-east. On Colonsay, breeding

densities were highest in the northern area.

These differences in density may reflect local

habitat suitability and/or nest site avail-

ability. In 1982 c.l4<^o of the Choughs in

Britain and Ireland were in Wales, 7% were

on Islay, 7'yo on the Isle of Man, and the

remainder were in Ireland. More recent

counts are not available for these other

regions, but assuming there has been no
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change, the 325-340 found in Scotland in

1986 now represents c.12% of the British

and Irish total.

The reasons for the restricted

distribution of the Chough are not well

understood but topography, climate, food

availabihty and social organisation may be

involved. In general, its distribution shows

a strong westerly bias, presumably due to

climatic influences on prey availability. The
distribution of breeding sites on Islay

showed a fairly close association with the

occurrence of the climatic zone OjHjT,
(Hyperoceanic Humid Northern Temper-

ate) which indicates (for Scotland) a

comparatively warm and humid climate

with a reduced annual temperature range

due to oceanic influence (Birse 1971). Only
8% of the confirmed breeding sites on Islay

were outside this zone, despite 64<^o of the

area of the island and 18% of its coastline

being in cooler and wetter climatic zones.

However since several of the Chough's

former breeding areas in Scotland (such as

Gigha, the Mull of Galloway, Burrow Head
in Wigtownshire, and the Ayrshire cliffs) are

also of climatic type OjHjT,, climatic

suitability is clearly not the whole story.

Bullock et al. (1983), Warnes (1983) and

Roberts (1985) all emphasized the

importance of pasture and grazing animals

in the feeding ecology of the Chough. The
increase in the proportion of arable farming

at the expense of pastoral regimes in the

above areas may have contributed to the

Chough's decline.

The results of this survey, which we
suggest should be repeated at five-year

intervals, do not give grounds for

complacency as the concentration of the

Scottish population in such a small area

makes it especially vulnerable. A better

understanding of the Chough's population

structure, behaviour and ecological
requirements would help to frame a

conservation policy for this enigmatic bird.
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The food of some young seabirds on Fair Isle in 1986-88

M.P. HARRIS AND
N.J. RIDDIFORD

Some of Shetland's seabirds have come upon hard times

and there is an urgent need for research on their main
prey - the sandeeL Here we document the food fed to

young seabirds on Fair Isle in 1986-88.

Introduction

During the 1980s numbers of some species

of seabird in the main part of Shetland have

declined and breeding success has been low

(Heubeck et al 1986, Shetland Bird Report

1987, Heubeck 1988, Monaghan er a/. 1989,

Furness 1989). In 1988, few young were

reared by Arctic Terns Sterna paradisaea,

Kittiwakes Rissa tridactyla. Great Skuas

Catharacta skua and Arctic Skuas
Stercorarius parasiticus (Heubeck 1988).

The reasons for these failures are unclear

but changes in food supply have been

suggested (Heubeck & Ellis 1986, Martin in

press, Monaghan et al 1989). This paper

summarizes what is known about the food

brought in for chicks of thirteen species of

seabird on Fair Isle between 1986 and 1988

and presents more detailed information on
the diet of Puffin Fratercula arctica chicks

for seven years between 1974 and 1988.

Methods

Food samples were obtained from a) regur-

gitations produced by young Herring Gulls

Larus argentatus, Lesser Black-backed

Gulls L. fuscus, Great Black-backed Gulls

L. marinus, Kittiwakes, Great Skuas, Arctic

Skuas, Fulmars Fulmarus glacialis and

Shags Phalacrocorax aristotelis caught for

ringing, b) loads of fish dropped by Puffins

caught in mist-nets, c) fish found in colonies

of Guillemot Uria aalge, Razorbill Alca

torda, Black Guillemot Cepphus grylle,

Arctic and Common Tern Sterna hirundo,

and d) fish identified during observations

from a hide, of young Guillemots (4 days

in 1988) and Black Guillemots (4 days in

1987, 8 days in 1988). Fish or regurgitations

were usually weighed, and the sandeels

Ammodytes spp. were also measured (length

to tip of tail) or, if partly digested assigned

to 2 cm categories by reference to intact fish

and then deep frozen for later examination.

No fish from Kittiwakes or Shags were

measured in 1987. Chick diet is expressed

as percentage (by numbers) of specific items

in the regurgitations or fish examined. Very
few regurgitations contained more than a

single item and those which did are

mentioned below.

Breeding success was determined by a)

regular checks of nests without disturbing

the birds, using numbered photographs or

diagrams, or b) for Puffin and Black

Guillemot by checks of burrows after birds

had laid and before the young fledged.

Results

Food of chicks

Details of the main food items fed to chicks,

and the ranges of sampling dates are given

in Tables 1 and 2. As the diet of seabird

chicks can vary within a season and dropped

fish may be unrepresentative of those

actually eaten, comparisons which are based

on small samples should be treated with

caution. Nevertheless the general differences

in diet between years are clear.

Fulmar Offal and small fish, probably from

trawler discards, made up at least 65°7o of

the diet each year. Fish identified included

Trisopterus sp. (probably Norway pout T.
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TABLE 1. Diet (% by number) of young seabirds on Fair Isle in 1986-88. The figure in brackets after

the number of fish is the number of regurgitations or fish loads examined.

Range of Total

% of samples which contained

Sprat Fishing

sampling no. of fish or Butter offal or Other

dates in samples Sandeel Herring Gadidae -fish waste items

Fulmar

1986 24/7-11/8 ?(24) 4 96

1987 10/7-22/7 ?(14) 29 65 6

1988 1/7-10/8 ?(37) 3 94 3

Shag

1986 25/6- 8/7 32(11) 100

1987 20/6-27/7 394(35) 100

1988 3/7-30/7 36(11) 93 7

Razorbill

1986 24/6-16/7 26(26) 100

1987 18/6-14/7 31(31) 97 3

1988 3/7-30/7 4 (4) 75 25

Guillemot

1986 15/6- 1/7 47(47) 96 4

1987 20/6- 3/7 30(30) 100

1988 14/6- 8/7 89(89) 99 1

Black Guillemot

1987 6/7-12/7 51(51) 37 61 2

1988 11/7- 4/8 40(40) 15 48 37

Kittiwake

1986 5/7- 8/7 151(24) 100

1987 27/6- 5/7 211(34) 100

1988 26/6- 9/7 29 (8) 94 6

TABLE 2. Weight (g) and composition of loads of fish taken from Puffins on Fair Isle in 1974-88. In

1988, the fish under sprat could have been juvenile herring and there u'ere also two Norway pout

and one unidentified flatfish.

Sampling dates Mean weight Total

% total fish

Year Sandeels Whitin g Sprat Rockling Saithe

(days sampled) ±SE
(n)

fish large small

1974 10/7-14/7 (3) ? 47 64 11 25

1975 15/6-24/7 (6) ? 117 32 45 10 13

1976 16/6-27/7(10) 6.2±0.5(61) 212 88 6 3 3

1977 15/7-27/7 (5) 7.3 ±0.6(42) 277 5 89 1 4 1

1986 27/6-23/7 (6) 7.0 ±0.8(20) 44 26 70 2 2

1987 3/7- 3/8 (3) 4.6 ±0.4(27) 32 22 78

1988 2/7-21/7 (5) 6.0 ±0.6(34) 159 5 37 51 5 1
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FIGURE 1. Size distribution (in 2 cm categories) of sandeels regurgitated by Kittiwake and Shag on
Fair Isle in 1986 and 1988. The numbers of fish measured are given in brackets.

esmarkii) (3), whiting Merlangius merlangus

(2), probable hake Merluccius merluccius

(1), unidentifiable Gadidae (1) and a

cartilaginous fish; sandeels were important

only in 1987. Other items were a minute

'shrimp' and a whelk operculum.

Shag All the regurgitations contained

sandeels and one sea-scorpion Taurulus

bubalis was also recorded. In 1986 all the

sandeels measured were between 10 and 13

cm long (Fig. 1). A much greater size range

was apparent in 1988.

Kittiwake Except for a 1 cm-long 'shrimp'

and an unknown fish in the same sample,

all regurgitations consisted entirely of

sandeels. Like Shags, Kittiwakes

regurgitated more large sandeels in 1988

than in 1986 (Fig. 1).

Guillemot Sandeels made up 98% of the 166

fish identified; the exceptions were two

sprats Sprattus sprattus and one Trisopterus

sp. The mean lengths cm + SE (and sample

sizes) of sandeels were 12.9 ±0.5(45) in

1986, 13.7±0.1(30) in 1987 and
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11.1 ±1.4(8) in 1988. Thus Guillemots

brought in smaller sandeels in 1988.

Razorbill This species often carries several

fish at a time for the chick so it is not known
how many loads the 61 fish represented. All

the items were sandeels except for two 1

1

cm long fish which were either sprat or

herring Clupea harengus.

Puffin In the six years between 1974 and

1987 for which data were available sandeels

were by far the commonest prey and made
up 75-100% of the fish fed to chicks (Table

2). However, in 1988 sandeels formed only

about 30% of the diet and Gadidae, mainly

whiting with a few Norway pout, were the

main prey. The only other year in which

whiting formed a major component of chick

diet was 1974. Despite the changes in species

composition the weights of whole loads in

1988 were similar to those in previous years.

1977 were unusual in that very few larger

sandeels were taken even though there

appeared to be good numbers of these size-

classes recruiting into the Shetland sandeel

populations (Kunzlik 1989). The few 4-6 cm
long sandeels in 1976 came presumably from

a late-spawning stock.

Black Guillemot Butterfish Pholis gunnellus

were the commonest food of chicks in both

1987 and 1988. Although sandeels were the

other main item in 1987 none were recorded

in 1988 and their place was apparently taken

by long-spined sea-scorpion Myoxocephalus
scorpius (5), sea-scorpion (5), Yarrell's

blenny Chirolophis ascanii (1) and a single

minute rockling. All but three of the sea-

scorpions were found lying in the colony,

so many of these fish may have been too

spiny or awkward for the chicks to swallow.

Three flatfish were recorded in 1988 and one

in 1987.

53
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Sandeel length (cm)

FIGURE 2. Mean lengths ± 2SE of small (circles)

and larger (diamond) sandeels brought ashore by
Puffins on Fair Isle in seven summers. The
numbers of fish measured are shown. Small

sandeels were less than 10 cm long, larger were
10 cm or more long.

Sandeels of several different age classes

are eaten by seabirds and these can be

divided into the O-group (those hatched in

the current calendar year and usually less

than 10 cm long) and older fish (usually

longer than 10 cm). The mean sizes of the

two groups taken from Puffins in each year

are shown in Fig. 2. The years 1976 and

Other seabirds In 1986 no data were

collected for species other than those

mentioned above and the only additional

record for 1987 was of five 5-6 cm sandeels

dropped by Common Terns. In 1988 Arctic

Terns brought in three sandeels 9-11 cm
long. Regurgitations from Arctic Skua

chicks collected between 24 June- 14 July

contained sandeels (3), other small fish

(1), and the stomach of a bird (1). Those

of Great Skua chicks collected between

3 July - 6 August contained mammalian or

bird flesh (5, one also had a piece of fish),

young rabbit Oryctolagus cuniculus (1) and

probable trawler discards (3). Young Great

Black-backed Gulls regurgitated fish flesh

(1) and a 10-12 cm sandeel (1) on 5 July.

Lesser Black-backed Gull chicks

regurgitations collected between 6 June- 18

July contained a 14 cm Gadidae (1) and

toast and fish offal together (1), whilst

young Herring Gulls handled on 6 June -

18 July regurgitated sandeels (3), fish

discards (3), the remains of a Guillemot egg

(1), a whole Guillemot chick (1) and a small

oily fish.
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TABLE 3. Breeding success (chicks reared/pair laying) of seabirds on Fair Isle,, 1986-88. nc - not

counted.

1986 1987 1988

Species Pairs Young/pair Pairs Young/pa ir Pairs Young/pair

Fulmar 545 0.47 494 0.53 453 0.38

Gannet 124 0.68 107 0.48 126 0.78

Shag 64 1.30 64 1.20 68 1.47

Kittiwake 1034 1.02 1497 1.00 315 0.09

Black Guillemot nc ? 25 0.48 14 0.57

Puffin nc ? 93 0.70 71 0.75

Arctic Tern nc ? 211 0.00 345 0.003

Common Tern nc ? 37 c.0.50 59 0.03

Breeding success

In 1986 the four species monitored had

relatively successful breeding seasons (Table

3). In 1987, Fulmars, Shags and Kittiwakes

showed httle change in breeding success

from the previous year but Gannets Sula

hassana fledged markedly less young. .Arctic

Terns fledged no young at all. There was a

wide disparity in the breeding success of the

various species in 1988. Chick production

was high for Gannets and Shags but there

was almost a total failure among Kittiwakes

and the two species of tern. Of the

remaining species Fulmars fledged fewer

young than in the previous two years,

whereas breeding success w^as slightly higher

in the Black Guillemot and Puffin.

Discussion

During the study sandeels were present to

a greater or lesser extent in the chick diet

of all the species of seabird sampled. The
imponance of sandeels during chick rearing

is well known and has previously been

demonstrated in a wide range of seabirds at

colonies around Britain (e.g. Pearson 1968,

Furness 1983, Ewins 1985, 1986, Harris &
W'anless 1986). The only notable difference

in the diet of any species on Fair Isle and

elsewhere was that of the Fulmar. In

1986-88 sandeels made up only 3-29% of the

chick diet which was a much lower

proportion than the 72*^0 recorded on

Foula, Shetland between 1978 and 1982

(Furness & Todd 1984) and 47*^0 recorded

on Yell, Shetland in 1984 and 1985 (Fowler

& Dye 1987); it was, however, similar to the

3% on Foula in 1988 (Furness 1989).

Clearly 1988 stands out as a very odd
breeding season. Kittiwakes, Common
Terns and Arctic Terns all nested in record

numbers (pers. obs.) but failed almost

completely to raise their young. Fulmars did

moderately well and Gannets, Shags and

auks reared good numbers of chicks.

Sandeels formed a much smaller proportion

of the diet of Puffin chicks and were

completely absent from that of Black

Guillemot chicks in 1988 (Table 1).

Although the sizes of sandeels taken from

Puffins in 1988 were not markedly different

to previous years (Fig. 2), Kittiwake and

Shag regurgitations contained a higher

proportion of large sandeels in 1988 than

1986 (Fig. 1).

In contrast, the mean size of sandeels

found in the Guillemot colonies was lower

in 1988 compared to either 1986 or 1987.

However the situation in the Guillemot is

confused by the fact that an unknown
proponion of fish would have been used for

display and such fish are generally smaller

than those fed to chicks (Harris & Wanless

1985). Many of the 1988 fish may have been

for display. There was nothing unusual in

the measurements of sandeels from Puffins

in 1988.
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The large difference in breeding success

between the various species in 1988 is

consistent with the idea that there was a

shortage of small sandeels at or near the sea

surface. This would be expected to have a

catastrophic effect on Kittiwakes and terns

which feed in the top few centimetres of the

water column. For these species there was

apparently no alternative source of food and

their young starved. In contrast, species

which feed by pursuit-diving could either

still find sandeels of a suitable size, e.g. Shag

and Guillemot, or could switch to an

alternative prey species e.g. Puffin and

Black Guillemot. From studies on the Isle

of May it is clear that the diet of young

Puffins can change quite considerably over

a period of years (Harris 1984). However,

on the Isle of May the alternatives to

sandeels, namely herring and sprats are of

much higher energy value than the whiting

which formed a large part of the chicks' diet

on Fair Isle in 1988. On St Kilda, Western
Isles, young Puffins which received a high

proportion of whiting in their diet in the

wild had relatively low fledging weights, and

captive chicks fed ad lib. on a diet

exclusively of whiting could not be reared

successfully (Harris & Hislop 1978).

Although the increased proportion of

whiting did not apparently have an adverse

effect on breeding success of Fair Isle

Puffins, at Hermaness, Unst, Puffins in

1987 and 1988 brought in small loads of very

small rockhng and gadoids; chicks were

found dead in this colony and breeding

success was probably very low (Martin in

press). It therefore seems likely that an

increased dependence on whiting during

chick rearing would ultimately result in a

lower breeding success of Fair Isle Puffins.

Gannets on Fair Isle were more
successful in 1988 than in the two previous

years. This species feeds by plunge-diving

so can exploit prey lower in the water

column than either Kittiwakes or terns

although it cannot dive as deeply as the

pursuit-divers. It is also a much more
efficient flier than the auks or Shag and has

a potential foraging range in excess of 100

km which is considerably more than the

estimated 30 km for auks and 15-20 km for

Shags (Pearson 1968, Nelson 1978,
Bradstreet & Brown 1985, Tasker et al

1987). The diet of Gannet chicks on Fair Isle

was not sampled but it can apparently rear

its young successfully on a wide range of

fish species. Studies in Shetland and
elsewhere have shown that the relative

importance of sandeel, mackerel Scomber
scombrus and herring can change over a

period of years (Wanless 1984, Martin in

press). The current recovery of herring

stocks in the North Sea (Saville & Bailey

1989, updates from ICES Reports) is hkely

to be advantageous for the Gannet, which

can take adult herring. It may, however, be

detrimental to seabird species which depend

on small sandeels as herring are major
predators of sandeel larvae (Hardy 1924).

The biomass of spawning sandeels (i.e.

2 or more years old) around Shetland

increased through the 1970s to a peak in

1984 and then declined; the dechne in

numbers of O-group sandeels was much
more marked with a reduction of maybe
80<yo between 1982 and 1985 and the sparse

data suggest that very few were present in

1988 (details in KunzHk 1989). There is

disagreement as to whether these changes

are natural (Kunzlik 1989) or a result of the

Shetland sandeel fishery (RSPB Press

release, Shetland Fishing News). Some
support for the former comes from the

finding that Kittiwakes in many colonies as

far south as the Firth of Forth were also less

successful in 1988 than they had been in

1987 (pers. obs.). This suggests that the

events recorded in Shetland were part of a

more widespread phenomenon which was

also apparent in areas without a human
sandeel fishery.
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Hunting behaviour and attack success of a female
Sparrowhawk between October 1987 and April 1988

J.D. WILSON AND
A.G. WEIR

The hunting technique and attack success rate of a

female Sparrowhawk were recorded at feeding stations

being used to study the social interaction and foraging

behaviour of Great Tits and Blue Tits. The bird was seen

to use several hunting techniques but performances of

the most frequently used method were highly

stereotyped. A possible explanation for this stereotypy is

discussed. The attack success rate was not significantly

different from that found in previous studies.

Introduction

The range of hunting techniques used by

wild Sparrowhawks Accipiter nisus was

described only anecdotally (Owen 1932,

Pounds 1936, Rudebeck 1950) until the

tracking of radio-tagged birds by Newton
(1986). This work revealed the use of a

variety of hunting tactics but provided little

information on the repertoire of individual

birds.

Attack success rates are also little

known. Brown (1976) stated that "more
systematic observations are needed on this

point" and the only quantitative data are

those of Rudebeck (1950) who observed 190

attacks on potential prey by migrating

Sparrowhawks, and Whitfield (1985) who
recorded 33 attacks on coastal flocks of

waders.

This paper presents data on the hunting

behaviour and kill rate of a wild, female

Sparrowhawk over a period of seven

months.

Study Site and Methods

From October 1987 to April 1988, intensive

observation of social interaction and
foraging behaviour of a resident population

of Great Tits Parus major and Blue Tits P.

caeruleus was carried out at three feeding

stations in gardens and deciduous woodland

at Ormiston Hall, East Lothian, Scotland.

At each station, a wire-mesh peanut feeder

was suspended 1 m above the ground on

each of two poles positioned between 1.5 m
and 3 m from the nearest cover. All three

sites were within 200 m of each other. The
sites were located as follows:

Site A Within an approximately square

garden of 750 m^ sheltered by walls

3-5.5 m high on three sides and

containing several small shrubs and trees.

No canopy was present but the walls,

together with the trees that provided

cover near the feeders allowed the

Sparrowhawk to approach to within 6 m
of the feeders without being seen by birds

in the garden.

Site B In an open area with trees and

small bushes. There was no canopy but

the bushes near the feeders provided

concealment for an approaching
predator.

Site C In sycamore Acer pseudoplatanus

woodland with scattered yews Taxus

baccata providing cover at a lower level.

A pile of dead branches which provided

cover near the feeders could not conceal
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an approaching hawk. However, even in

winter the continuous cover of tree

crowns may have provided some cover

both for birds leaving the feeders and for

an approaching bird of prey.

At site A observations were made from a

permanent hide set into one of the walls of

the garden, approximately 10 m from the

feeders. At sites B and C a temporary hide

was placed at a similar distance from the

feeders at the start of each obervation

session.

During this fieldwork, a female

Sparrowhawk, probably a first-year bird,

was repeatedly seen hunting the birds at

these feeding stations. The bird was watched

closely on several occasions whilst it was

perched in the garden. Although we cannot

rule out the possibihty that over the seven

months of observations more than one bird

was involved, on the occasions when it was

seen well enough, the plumage details

seemed consistent with one individual. The
following data were recorded during each

observation: site, date and time; the hunting

technique employed, using the classification

of Newton (1986); whether or not an attack

was initiated (an attack was recorded if the

Sparrowhawk changed its flight path or

speed with respect to an apparent 'target'

bird); the target species, and the success or

failure of the attack. Newton divided

hunting technique into:

Short-stay-perch-hunting (SSPH) A
common technique in which the bird flies

from perch to perch scanning its

surroundings at each pause for up to

several minutes. Between perches the

bird flies low over the ground, thus

concealing itself, so that the hunt can be

converted to a full attack if vulnerable

prey is seen. If the initial attack is

unsuccessful the hawk may pursue its

prey in a 'tail-chase'.

Stooping A rare technique in which the

bird circles up to a height of over 100 m
and then descends in a vertical stoop or

fast, downward ghde. The bird does not

flap its wings and does not attempt to

conceal itself before grabbing its prey by
thrusting its feet forward.

Contour-huggingflight (CHF) The bird

flies fast and low making use of natural

concealment such as woodland edges,

banks, riversides and hedges. This is the

most commonly seen hunting technique

and may reflect detection of prey from

up to a considerable distance since the

bird is so frequently able to emerge from
cover at precisely the right place to attack

its intended victim.

Low quartering (LQ) The bird flies very

slowly a few metres above the ground

with its head angled down as though
searching, and then, with legs extended,

drops suddenly onto prey.

Statistical tests, denoted by superior figures

are given in the Appendix.

Results

A total of 123 visits by the Sparrowhawk
to a feeding station were witnessed; 1 1 1 were

at site A, 7 at site B and 5 at site C. These

represented hunting rates of 0.81, 0.10 and

0.23 hunts per hour of observation time,

respectively.

Table 1 summarizes the data according

to hunting technique, attack success and

target species. At site A, the visual

obstruction caused by the walls prevented

the observer from distinguishing between

CHF and SSPH as the means of approach

to the site. Nevertheless, the flight-path once

the garden was reached was very uniform.

A last-minute upward swing, just clearing

the wall and making the bird invisible from
the garden for as long as possible was
followed by a 'direct flying attack' (Newton

1986) at one of the feeders. This often ended

in a kill attempt with the feet and legs

extended and the bird turning on to its side

as it passed the feeder. The bird's flight path

was usually such that it entered the garden

on a direct line to the feeders so that only
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TABLE 1. Hunting technique, attack success and target species of a female Sparrowhawk. BT = Blue

Tit, GT = Great Tit. Figures in parentheses indicate total number of 'dummy attacks' (see text).

Num 3er of observations

GT

Target spec

BT

es

Hunting
technique *

Leading to attack No attack GT/BT

Successful Unsuccessful

SSPH/CHF

LQ
Stoop

SSPH/CHF followed

by 'tail-chase'

Unknown

11

1

1

43 + (11)

+ (0)

1 + (0)

3 + (0)

2 + (2)

41

6

1

2 47

1

4

3

5

Note: * see text for full descriptions.

acceleration was required to convert the

hunt into a full attack. At sites B and C,

where no such convenient means of

concealment exists, the 12 observations were

distributed as follows: SSPH (6), LQ (4),

CHF (1), unknown (1).

At site A, 106 observations were made
where the hunting technique of the bird

could be assessed. In 103 (97%) of these

cases, the SSPH/CHF hunting flight was

used. Overall, only 75 out of 123 (61%)
hunts were converted into attacks and of

these, 13 (17%) were successful. On at least

55 out of 75 (73%) occasions, the target of

an attack was a Blue Tit, and 12 out of the

13 kills involved this species. In 13 out of

75 (17.3%) of attacks, there was no
potential prey available in the garden either

immediately before or during the passage of

the Sparrowhawk, yet a complete flying

attack was performed ending in a classic kill

attempt at the unoccupied feeder. Excluding

these 'dummy attacks', the success rate was
13 out of 62 (21%) attempts.

Discussion

Tinbergen (1946) and Rudebeck (1950) both

suggested that little variation exists in the

hunting behaviour of Sparrowhawks. In

contrast, Newton (1986) describes seven

broad categories of hunting technique and

four of these were used by the bird in this

study. However, at the most frequently

visited site, the bird developed a highly

stereotyped hunting technique to the extent

that it frequently performed complete attack

flights even when it was clear to the observer

that there was no potential prey at the site.

Subjectively, it seemed that the bird was

'practising' or hunting on the 'off-chance'.

There is no reference in the literature

to this degree of stereotypy in the hunting

technique of a wild Sparrowhawk. However,

a review of patterned and stereotyped

behaviour by Fentress (1976) suggests that

as the information processing load on an

animal (i.e. the demands on the animal's

'attention') increases then two behavioural

responses become more probable. Both

reduce the processing demands of ongoing

behaviour since they demand less processing

capacity for performance and are relatively

independent of sensory guidance. Firstly,

previously established stereotyped

behavioural sequences will occur and,

secondly, current behaviour will become
more stereotyped and immune to influence

by environmental stimuh.

Examples of the first type of response

are 'displacement' activities which occur

when the animal is 'thwarted' by the absence

of stimuh or is influenced by two or more
conflicting sets of stimuh (Tinbergen 1952).
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The second type of response is exemplified

by cases where behaviour patterns become
both autonomous and immune to external

influence during rapid execution. Fentress

(1976) gives examples from studies of voles

and hunting dogs where rapidly performed

movement sequences become more immune
to sensory cues that play an important role

during slower performance of the same
motor pattern. Dawkins & Dawkins (1974)

present analogous results from studies of

pecking and drinking sequences in chicks

and this type of response may also be

analogous to the stereotyped hunting

behaviour seen in the Sparrowhawk in this

study. This bird may have initiated hunts

at site A on the 'off-chance', without prior

knowledge of the number of tits at the

feeders, simply because the site regularly

yielded prey. However, once initiated, the

high speed SSPH or CHF hunting flights

used may have placed sufficiently high

attentional demands on the bird that only

crucial external stimuh (e.g. the movement
of a prey bird) were able to influence the

course of the hunt. As an example of these

attentional demands, Newton (1986)

describes an incident where a juvenile

Sparrowhawk was caught by hand whilst

engrossed in an attempt to pull a Blackbird

Turdus merula from a hedge. In contrast,

a relatively mild inhibitory stimulus, in this

case the apparent absence of a 'target' bird,

might be insufficient to divert the bird from

its stereotyped hunting flight. If this is true,

then more leisurely hunting techniques such

as LQ might not be expected to display

stereotypy in their performance.

The failure of any of the six records of

LQ to lead directly to an attack may reflect

the use of quartering as a search strategy by

the hawk (Morse 1973) rather than an attack

technique as described by Newton (1986).

Morse refers to the elicitation of high

frequency alarm-calhng (Hinde 1952) in tit

flocks by a quartering Sparrowhawk and

suggests that this means of prey detection

may be used to determine the location of a

subsequent attack. The fact that tits tend to

remain in a behavioural 'freeze' for longer

after a Sparrowhawk flies over than after

it actually attacks (Morse 1973) supports this

idea.

A kill rate of 1 1 ^^o (of hunts) and 21%
(of full attacks) is not significantly different

from Rudebeck's (1950) total of 23 kills

from 190 recorded attacks' (12<yo), or

Whitfield's (1985) total of 7 kills from 33

attacks^ (21%). The preponderance of Blue

Tits in the total of 13 kills simply reflects

their abundance relative to other prey

species at the feeding stations. Rudebeck

considered his data to over-estimate the true

kill rate because he failed to record many
unsuccessful attacks; he suggested 597o as

being more accurate. In our study, the

outcome of every attack was recorded and

the observed kill rate seems genuine

although as the data set is, we beheve, based

entirely on observations of one bird, the

outcome of one hunt may not be inde-

pendent of previous hunts at the same site.

All three studies were of Sparrowhawks

hunting at sites with prolonged, high

densities of available prey; Rudebeck's

study involved large numbers of tired,

grounded, passerine migrants at Falsterbo

bird observatory; Whitfield's observations

were of attacks on winter resident flocks of

Turnstone Arenaha interpres and Redshank

Tringa totanus, and this study is based on

large numbers of Blue and Great Tits

visiting repeatedly a high density, highly

calorific winter food source (peanuts). It is

the attraction of Sparrowhawks to these

sources of unusually accessible prey that

allowed repeated observations of hunting

behaviour. This potential bias may mean
that the above figures are an over-estimate

of the kill rate over Sparrowhawk
populations as a whole.
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1

APPENDIX. Results of statistical tests.

1. G-test: G^ = 0.58, 1 d.f., P<0.40.

2. G-test: G^ = 0.00004, 1 d.f., P<0.90.
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Short Notes

Restricted winter range of a Merlin in

It is stated in BWP (Vol. ID that male and

possibly female Merlins Falco columbarius

wintering in southern England may keep to

restricted individual home ranges and show-

marked aggression towards other species

there. No evidence for this behaviour was

obtained from^ a study m ^^-est Galloway bet-

ween 1965 and 1984 (Dickson, 55 81:

269-274). However in 1984/85 I did observe

a brown Merlin wliidi was apparently

occupying a small range on the study area

during the winter. This behaviour has not

been noted subsequently.

The hunting range of c.30 ha lay about

2 km from a small communal roost of

Merlins to which this bird apparently return-

ed at dusk. The range mainly comprised

pasture with rough edges, rough pasture

with rushes, and a stubble field. A flock of

300^ Skylarks Alauda arvensis over-

wintered in these fields, as did about 50

Meadow Pipits Anthus pratensis, 100 Chaf-

finches Fringilla coelebs and 100 Linnets

Fringilla cannabma with other species such

as Fieldfare Turdus pilaris occasionally

present.

I made 32 visits on 22 dates between 23

December 1984 and 17 March 1985 and the

Merhn, probably an adult female from the

grey sheen on the lower mantle and upper

tail feathers, was present on every occasion.

It was not seen after 17 March 1985. It

usually remained on its range until dusk and

was once present 25 minutes after sunset.

Hunting flights were observed on 18

dates (Table 1). The most common hunting

method (33 occasions) involved low, fast

fUghts of c.lOO m from a perch or the

ground at flocks of passerines just as they

flew up. If the first attempt failed, it would

sometimes suddenly twist and attempt to

catch another bird. After an unsuccessful

attack, the falcon would fly on for about

100-150 m before landing. By that time the

prey species, after circhng, would also be

west Galloway

preparing to land. The same hunting routine

would then be repeated by the Merhn,
sometimes soon after the earher attempt.

On seven occasions, it chased
passerines which had been flushed by a Hen
Harrier Circus cyaneus and twice both

species chased the same bird, unsuccessfully.

On six occasions it was seen to stoop at birds

in flight and once, to approach Skylarks on
foot. It was also watched jumping from a

fence post to strike at prey in the grass, and
flying up from the ground in an attempt to

catch a Meadow Pipit flying overhead. It

was once seen apparently caching partly-

eaten prey. G. Page & D.F. Whitacre

{Condor 11: 73-83) noted a Merhn caching

prey on four occasions in winter, once retur-

ning to eat it the next day.

TABLE 1. Number and frequency (%) of attacks

on six prey species by a Merlin in west Galloway

in winter 1984 85.

Species

attacked

Attacks

n !%;

Successful

attacks

n

Skylark 40 (81.6) 3-5

Linnet 3 (6.1)

Meadow Pipit 2 (4.1)

Chaffinch 2 (4.1)

Fieldfare 1 n c\\

Lapwing - -

:-

Totals 49 3-n

The Merlin showed aggression to Hen
Harriers on four occasions, Peregrines Falco

peregrinus on three occasions and Sparrow-

hawk Accipiter nisus once. It did not react

to another Merhn flying across the fields

once nor to Hen Harriers on 15 occasions.

Peregrines on 10 occasions, Sparrowhawks
on four occasions, Short-eared Owls Asio



132 Short Notes SB 15 (3)

flammeus once and Barn Owl Tyto alba

once. Conversely, Hen Harriers were aggres-

sive towards the Merlin on three occasions.

Carrion Crows Corvus corone sometimes

mobbed the Merlin as did a Common Gull

Larus canus and two Lapwings Vanellus

vanellus. Page & Whitacre saw a female

Merhn chase other Merlins away from its

hunting area on six occasons in California,

but J.J. Craighead & F.C. Craighead (1969.

Hawks, Owls & midlife. Dover, New York)

considered that hawk winter ranges in

Michigan were undefended and conflicts

there were exceptional.

The reasons for a winter range being

occupied by a Merlin in west Galloway on-

ly in winter 1984/85 are unknown but the

following factors may have contributed:

January and February were exceptionally

cold; prey was readily available and concen-

trated in a fairly small area all winter

(although this is not an exceptional occur-

rence); the hunting area was close to a small

communal roost.

R.C. Dickson, Lismore, New Luce, Newton Stewart DG8 OAJ

Siskins breeding in birch

Since publication of a short note on Siskin

Carduelis spinus breeding in a Strathnaver

birchwood {SB 14: 188), it has become
apparent that this may be more established

in the area than originally suspected, and
therefore worth watching for elsewhere.

After discovery of the original nest in

1986, no attempt was made to find more.

In 1987 the feeding station was kept

supplied with nut bags as usual from April

to July and an estimated minimum of six

pairs visited them. From 1986 we noticed

Siskins appearing more widely in the

birchwoods of lower Strathnaver over a

distance of approximately 12 km, and by

spring 1988 we were seeing them in all

birchwoods visited there.

In 1988 no nut bags were provided

between early May and mid-June. On 17

June a nest was located near the top of a

7 m birch 30 m from the feeding station.

The eggs hatched on 26 June, so nesting was

initiated at a time when the birds could not

have been dependent on the food, we
provided. It also seems likely that more
distant birds observed were outwith its

influence. When the feeding station resumed

operation on 15 June two males and one

female were feeding on the nuts within an

hour, and within 48 hours at least three

males and six females had been seen. At the

nest, the male fed green matter, which was

clearly not peanuts, to the sitting female.

Siskins usually nest in pinewoods. Our
recent observations of Siskins in the

Strathnaver birchwoods in spring, at the

feeding station in April to July and of two

nesting pairs suggest that several pairs are

now resident and nesting in these woods,

and that they feed opportunistically rather

than depend upon the food we provide.

G,G. & I.M. Bates, 105 Strathy Point, Strathy, Sutherland

Gannets breeding on mainland Scotland

Troup Head is located 14 km east of Banff

on the southern side of the Moray Firth. The

main colonies of breeding seabirds are

spread along 4 km of seacliff composed of

metamorphic sandstone and congolomerate

which rises to a height of c. 110 m.

The first reported sighting of pros-

pecting Gannets Sula bassana was in 1986

when birds were seen patrolling the cliffs.

As far as we know nobody visited the site

in 1987. On 9 May 1988 there were 24

Gannets on the ledges. Both adult and sub-
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adult birds were present and some were

apparently paired and occupying nests. On
29 July four chicks, estimated to be five

weeks old were seen. By 5 September all

four chicks were well on the way to fledging,

one had lost most of its down, the other

three were still partially covered with down.
Most of the Gannets occupied a single

long ledge about 30 m above sea level, the

remainder occupied smaller adjacent ledges.

They may have displaced Guillemots Uria

aalge because there is a dense Guillemot

colony below the ledges and in early May
Guillemots were present on the main ledge

amongst the Gannets. The structure of the

chffs does not appear suitable for a sub-

stantial increase in Gannet numbers in the

immediate vicinity because there are only a

few broad ledges on the cliff and these are

scattered.

The only other colony of Gannets

breeding on the British mainland is at

Bempton in North Humberside. Here, too,

Gannets have displaced Guillemots, and the

colony is fragmented. All the other Scottish

gannetries are on offshore islands, the three

nearest to Troup Head being the long-

established one at Bass Rock 175 km to the

south, and to the north the Sule Stack

colony 185 km away and the recently estab-

hshed Fair Isle colony 210 km distant.

We would like to thank M. Tasker and S. Wanless

for assistance with field work.

/. Matthews and S. North, Nature Conservancy Council, 163 Mid Street, Keith.

Red-necked Grebe breeding in Scotland

On 12 June 1988, a pair of Red-necked
Grebes Podiceps grisegana was seen

courtship-displaying (calling with head-

bobbing and preening) in a secluded bay on

an inland Scottish water. A single bird had

been present earlier. On 14 June one aduU
was sitting on a nest platform and from time

to time it left the nest and dived for green

weed which it added to the nest. The nest

had originally been built by a pair of Great

Crested Grebes Podiceps cristatus which

hatched three young towards the end of

May.
Both Red-necked Grebes were nest-

building on 18 June and at 1500 GMT next

day there was one egg. At 0830 GMT the

following morning the nest contained two

eggs, one a fresh pale blue and the other

stained which suggested that incubation had
started. Everything appeared normal a week
later on 26 June but when the nest was

revisited on 30 June to determine the full

clutch, it was empty. Only one adult was

seen and it too had apparently left by 3 July.

The nest was in one metre of water on
branches of straggly goat willow Salix

caprea backed by mature trees and reed

canary grass Phalaris arundincea along the

water's edge. Like the original Great Crested

Grebe nest, it was constructed of amphibious

bistort Polygonum amphibium and water-

milfoil Myriophyllum sp. The nest was well

concealed by the willow and appeared to be

fairly safe from avian and most mammalian
predators. However on 3 July a dead half-

grown mink Mustela vison was found 200

m away and in all probability mink were the

cause of the nest failure.

This appears to be the first breeding

record for Scotland. It follows records of

summering birds in the same general locality

in recent years. In 1980 a pair built a nest

but did not lay. At least a single bird has

been present on the same water every year

since then, but there was a pair in 1983 and

a pair with a single bird in 1985. In both

these years the pairs were seen courtship-

displaying and may have attempted to nest

although this was not proved.

This record has been submitted to the Rare

Breeding Birds Panel. For reasons ofsecurity the

authors requested that their names be withheld

from this note. Readers are reminded that a

licence is requiredfrom the Nature Conservancy

Council to visit the nests of Schedule 1 species.

Ed.
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Goosanders feeding on carrion

Goosanders Mergus merganser are large,

agile, predatory ducks that mainly feed by

pursuing small fish which they eat whole.

In Scotland the diet can be varied but in

most situations is dominated by juvenile

salmonids (Mills, D.H. 1962. Fresh w. and
Salm. Fish. Res. 29. HMSO, Edinburgh).

From 96 stomachs Mills recorded 331 fish

of which 71% were juvenile salmon Salmo
salar. The largest fish was a 3 1 cm pike Esox

lucius which must have been near the upper

limit for fish that could be consumed whole

by Goosanders. The incident we describe

below documents Goosanders eating a very

large dead fish.

On the 16 March 1988 two aduh drake

Goosanders were watched feeding on the

carcase of a salmon as it floated down the

River Ness beside Inverness. The fish was

estimated from its size to weigh c. 3 kg and

was red in colour. The river was in spate

after heavy overnight rain and the incident

occurred immediately above the upper limit

of the tidal reach. Both ducks picked and

tore flesh from the fish as it lay on the

surface, and they dived to do likewise

whenever it was submerged as it rolled in

the current.

About 10 Black-headed Gulls Larus
ridibundus were attracted to the scene, but

were kept away from the fish by the

Goosanders which made threatening

gestures whenever the gulls came within

reach. The gulls did, however, pick up some

scraps that were torn from the carcase by
the ducks but which had dropped and

floated downstream.

Large numbers of adult salmon die in

Scottish rivers but we can find no previous

record of Goosanders eating them. The
ducks may have been hungry if, for

example, live fish had been difficult to catch

with the river in spate. Something similar

might have occurred on the River Dee,

Aberdeenshire. The stomachs of nine

Goosanders shot there in late April 1987

were examined: two, from drakes,

contained very large salmonid vertebrae

which, to judge from their size, came from

salmon over 4 kg in weight; one, from an

adult female, contained rabbit Oryctolagus

cuniculus fur and large pieces of bone which

could also have been taken along with flesh

from a carcase in the river (M.J. Feltham

pers. comm.).

Similar behaviour has been recorded in

North America. Common Mergansers M.m.
americanus gorge themselves on frozen,

rotten fish in spring when Hve fish are

difficult to obtain (Bent A.C. 1962. Life

Histories of North American Wildfowl.

Dover, New York). Salmon carrion is also

recorded being eaten in North America by

Mallard Anasplatyrhynchos, Green-winged

Teal A. crecca corolinensis, American

Goldeneye Bucephala clangula americana

(Bent 1962), Blue-winged Teal/4, discors,

Bufflehead B. albeola (Taverner P.A. 1938.

The Birds of Canada. National Museum of

Canada, Ottowa) and American Pintail A.

acuta (D.N. Weir pers. comm.). There are

records for two Western Palearctic duck

species, Ruddy Shelduck Tadorna
ferruginea and Mallard eating carrion, and

three species, Scaup Aythya marila. Long-

tailed Duck Clangula hyemalis and Eider

Somateria mollissima eating dead fish

(BWP Vol. 1) but no previous reference to

sawbills eating salmon carrion in Britain.

We would like to thank M. Marquiss and D.N.

Weir for comments on a draft of this note.

Stuart Rae, 24 Hartington Road, Aberdeen ABl GY8
Keith Duncan, Institute of Terrestrial Ecology, Hill of Brathens,

Banchory, Kincardineshire AB3 4BY.
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The summer flocking of juvenile Starlings

In his monograph of the Starhng Sturnus

vulgaris, C.J. Feare (1984. The Starling.

OUP) mentions an ecological separation

between adults and juveniles in July and

August; flocks feeding in trees were mainly

juveniles whilst adults predominated in

flocks feeding in grass fields. This could be

associated with the fact that the juveniles

are much less efficient at taking animal prey

on the ground (Stevens, J. 1985. Ibis 127:

341-347). In central Scotland, I have noticed

an even more dramatic segregation from

June onwards when large flocks of juvenile

Starhngs, frequently unaccompanied by

adults, appear on the upland grasslands

often 10 km from major breeding areas.

This phenomenon was not mentioned by
Feare (1984) and, although probably

famihar to many observers, there appears

to be Httle mention of it in the literature.

There is a statement in the Popular

Handbook of British Birds that "As a rule

it scarcely ascends above the limit of

cultivation, though sometimes ranging up
on to the high moors and pastures in

autumn and winter", but this is misleading.

The following note summarizes what

pubhshed material I have traced and adds

some detailed records of my own.
E.V. Baxter and L.J. Rintoul (1953.

The Birds of Scotland. Oliver & Boyd,

London) write that "small flocks, mainly

composed of young birds, may be seen as

early as the first week of June, wandering

irregularly about the country". There is very

similar comment by T.A. Coward (1969.

Birds of the British Isles and Their Eggs

(Barnes Edition). Warne, London). In

neither case is the point made that these

flocks extend their feeding range to upland

areas distant from breeding areas. V.M.
Thom (1986. Birds in Scotland. Poyser,

Cahon) notes that 7000 birds in a July roost

in upland Peebles were almost entirely

young birds. The formation of flocks of

juveniles is certainly widespread since G.P.

Dement'ev and N.A. Gladkov (1954. Birds

of the Soviet Union Vol V. Israel Program

for Scientific Translations, Jerusalem)

comment on it for several localities in

European Russia.

I have found three unambiguous

reports of the movement of juvenile

Starlings to hill regions. C. Oakes (1953.

The Birds of Lancashire. Oliver & Boyd,

London) reports "Large flocks feeding on
the hills after the breeding season normally

contain a high proportion of birds in

juvenile plumage, and in some instances, so

far as examination will allow, flocks of

many hundreds consist wholly of juveniles".

B. Galloway and E.R. Meek (1983.

Northumberland's Birds Part 3. Natural

History Society of Northumbria) note

"From late June onwards gathering and
roosts of locally bred birds develop, often

in the uplands. On 13 July 1947, for

example, a flock of some 10,000 was

watched on a Cheviot hillside". Finally,

M.E. Massey (Bird Study 25: 167-174)

found that Starhngs were non-breeding

midsummer visitors to a Welsh moorland

at over 366 m, with a peak of 3000 juveniles

in one flock; he further noted that this

phenomenon was common in upland areas

in south Powys.

My records are from various sites in the

Ochil Hills, central Scotland. There are very

extensive slopes at altitudes mainly between

300 m and 600 m which are heavily grazed

by sheep and hence the vegetation is

predominantly grassy. Heather Calluna

vulgaris is limited to peat hags or to lower

and flatter areas maintained for grouse

shooting. The records in order of date

through the summer are:

15 June 1978. 600 birds (85% juvenile)

at C.300 m.
24 June 1976. 50 at 250 m on rough

grass.

26 June 1978. 2000 at c.500 m. This

was during a plague of antler moths

Cerapteryx graminis which was also ex-

ploited by hundreds of Rooks Corvus
frugilegus and Lesser Black-backed

Gulls Larus fuscus.
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1 1 July 1976. 450 juveniles at 540 m on

mixed short and rough grass.

14 July 1985. 300 juveniles ate. 350 m.

The exploitation of antler moth cater-

pillars is a long-standing habit since H.S.

Gladstone (1910. The Birds of Dum-
friesshire. Witherby, London) noted that

thousands of Starlings visited the

pastureland at Eskdalemuir in June 1885

when an antler moth plague was at its

height.

In conclusion it seems that 1) upland

areas throughout Britain are visited in

midsummer by Starlings that breed

elsewhere, and 2) there is often a striking

segregation of age classes with a great

predominance of juvenile Starlings. This

situation has not, so far as I am aware, been

clearly reported for any other species of

British passerine.

C,J. Henty, Department of Psychology, University of Stirling, Stirling FK9 4LA.

Male-biassed sex ratio in Pied Wagtails

Most of the Pied Wagtails Motacilla alba

yarrellii which breed in the north of

Scotland move south in autumn to spend the

winter mainly in southern England (Davis,

P. 1966. Bird Study 13: 147-162). However
some, perhaps no more than a few hundred,

spend the whole of the non-breeding season

in Highland Region (Lack, P. 1986. The

Atlas of Wintering Birds in Britain and
Ireland. Poyser, Calton). We describe here

evidence that these locally overwintering

birds are predominantly males and probably

mainly adults.

We sexed Pied Wagtails in the field by

the coloration of the back, males being

either black or black with some dark grey,

while females are grey or grey with some
dark grey. The sexes of the birds we have

seen in Highland Region between November
and February in 1983-88 are summarized in

Table 1 . In Caithness all those we were able

to sex were males, though the sample was

small. It is difficult to assess the age of Pied

Wagtails in the field but those seen at close

quarters which showed no contrast between

the inner and outer greater coverts were

taken to be adults (Svensson, L. 1984.

Identification Guide to European Passerines,

3rd edn., Stockholm). All the Caithness

birds had uniformly dark backs and a

generally clean-cut appearance and so most,

if not all, were probably adults.

The most detailed observations were

wintering in Highland Region

made at a roost in Inverness at the Rose

Street multi-storey car park in the town
centre after the birds had entered for the

night. Despite the rather poor illumination

provided by the artificial lights all except the

occasional individual which kept to the

shadows could be sexed with confidence.

Although some females were identified here

most birds were males. From their generally

clean-cut appearance we judged that many
of the birds were adults, but could not

always be certain. On 28 February 1987, 34

individuals, about half those in the roost,

were caught in a mist net. Of these 9 (26%)
were first-year males, 15 (44%) were adult

males, 3 (9%) were first-year females and

7 (21%) were adult females, giving a male/

female ratio of 2.4: 1 and an adult/first-year

ratio of 1.8:1. The probability of the

difference from a 1 : 1 sex ratio occurring by

chance was about 7% for first year birds

and for adult birds considered separately,

and less than 2% (highly significant statis-

tically) for first year and adult birds

combined (Binomial tests). Three further

mist-netting sessions were carried out here

in March and April 1988 by IRKM and

A.D.K. Ramsey, and again males out-

numbered females by about 2:1 (Table 1).

Nine (26.5%) of the 34 individuals caught

in 1987 were retrapped in 1988, indicating

a high roost site fidelity between seasons.

The sex ratio of Pied Wagtails in the
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TABLE 1, Sex of Pied Wagtails wintering in Highland Region.

Date Location Sex Comments

d 9 ?

CAITHNESS

9 Feb 84 Dounreay
19 Nov 85

"
At roost

27 Nov 85
"

At roost

29 Dec 85 Thurso

4 Jan 86 Scrabster

27 Feb 86 Dounreay
9 Jan/27 Feb 87

"

INVERNESS

29 Nov 86 Inverness 36 1 3 At roost

21 Feb 87
"

50 15 At roost

28 Feb 87
"

24 10 Caught at roost

11 Nov 87 Dalcross 1

11 Nov 87 Inverness 1

25 Nov 87
"

1

16 Dec 87
"

10 3 At roost

17 Dec 87
"

1

19 Dec 87
"

1 1

28 Dec 87
"

1

25 Jan 88
"

1

7 Mar 88
"

30 15 Caught at roost

23 Mar 88
" 24 12 Caught at roost

7 Apr 88
"

11 2 Caught at roost

breeding season is approximately even and
this is true also of those wintering, for

instance, in Avon and Gloucestershire

(R.M.S., unpublished). Overwintering in

Highland Region by Pied Wagtails is

presumably possible only in sites with access

to a reasonably assured food supply and
which avoid the worst extremes of the

weather. The Winter Atlas shov/s the wintQT

distribution in the Highlands to be mainly

on low ground around the Moray and
Beauly Firths. This is generally the mildest

and most snow and ice-free part of the

Region. The advantages of remaining in

Highland Region are presumably that a) the

costs of migration to southern England are

avoided, and b) there is ready access to the

prime breeding sites either by holding

territory on them throughout the winter or

by returning to them sooner than birds

which have overwintered further south.

We thank National Car Parks for permission to

catch birds on their property and Andrew Ramsey

for making available details of the birds mist-

netted in 1988.

Iain R.K. Mackay, 3 Inglis Road, Invergordon, Ross-shire IV18 OJB.

Robin M. Sellers, Rose Cottage, Ragnall Lane, Walkley Wood, Nailsworth, Glos GL6 0RU.
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Desmond Nethersole-Thompson 1908-89

Desmond Nethersole-Thompson died at

Culrain on 2 March 1989, eight days short

of 81 years. He was one of the most

outstanding field ornithologists ever to work
in Scotland.

His ornithological achievements are

best understood with some appreciation of

his unusual character. A large man in height

and stature, he instantly drew people's

attention because of his expressive face,

sharp eye, and rich oratorical voice. He was

a romantic, a visionary, and a competitive

trophy hunter, all traits characteristic of our

best explorers. It is probably incidental that

his exploratory field was ornithology. His

drive and determination led him into helping

fashion a restructured and illuminated new
area of field ornithology where long-term

observations of behaviour and good field

craft were paramount. They also led him

into an opinionated presence in society,

often on the side of the underdog, and into

two marriages, both of which helped sustain

him in his work. He was an unusual man;

in some ways a great one.

A fiery temperament at times led him
into controversy and breaking of social

convention. Sometimes egotistical and
impulsive, he did not always appreciate

honestly held opinions that might differ

from his purpose. Yet to most people he was

warm-hearted and considerate. There was

also a pensive, sohtary side to him. He was

even obsessive. He said you had to be to find

many nests of Greenshank, Dotterel and

Snow Bunting in Scotland, and I agree with

him. These varied traits helped make it

possible to meet the ornithological

challenges that he set himself. Some
individuals were hurt in the process but the

wider world has benefited from his work.

Of Irish descent but brought up in

Lincolnshire, he was educated at St Paul's

School and the London School of Econo-

mics. The old naturahsts and egg collectors

influenced him greatly, and he became an

egg collector too. He described his early nest

hunting well in Chapter 1 of his book The
Snow Bunting.

On vacation in 1933 he went to Rothie-

murchus, where he met Carrie of Whitewell,

a skilled nest finder who had shown nests

to Francis Jourdain. He also had his first,

but not last, experience of being hounded
by the local laird, who on this occasion

ordered him to leave at once or be run out

by every gamekeeper and pohceman in

Speyside! Fortunately for Highland ornit-

hology this was no match for the Nethersole-

Thompson determination. In his own good
time he returned to his schoolmaster's job

in England, but in April 1934 rejoined

Carrie in her quest to find a Snow Bunting's

nest. That summer they camped on the high

tops, studying Snow Buntings, Dotterel and

Ptarmigan. He decided to stay in Speyside

with Carrie, fired by a desire to study the

Highland birds, and the rarer they were the

bigger the challenge.

Their pioneering field work in the 1930s

was done in isolation and without grants.

They had no ready access to Hbraries or to

discussion of their work with colleagues.

Camping equipment and food were heavy.

To continue the studies even in poverty, he

had to sell some clutches to egg collectors

in the 1930s. This illegal cropping was put

to extra use by studying replacement

clutches and their success. He openly wrote

in his books that he had been an egg

collector. In later decades, long after he had

stopped taking eggs, many people type-cast

him with this. Egg collecting had become
unfashionable and a nuisance to serious

study, but we should remember that fashions

change and that many of today's ornit-

hologists started by collecting eggs while

schoolchildren.

The first time I became aware of him

was in The Handbook of British Birds.

Much of it comprised plumage descriptions

of museum specimens, but there were also

notes of a very different sort on habitat,

territorial and sexual display, calls, incub-
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Desmond Nethersole-Thompson (right) with Adam Watson recording a radio broadcast in Ardgay Wood
in December 1982. Photograph courtesy of Chris Lowell.

ation and fledging periods. Notes attributed

to D.N.-Thompson excited me most. He
was a pioneer in field ornithology. Admiring

the field craft of the old naturalists and egg

collectors, he also brought a restless ques-

tioning of Nature, which was evident in such

contemporaries as Frank Fraser Darling,

David Lack and JuHan Huxley. Sponsored

by Huxley, he received a Leverhulme Research

Fellowship in 1940-42. Carrie Nethersole-

Thompson and he wrote an innovative paper

on "Egg-shell disposal by birds" {BB 35),

and in 1943 on "Nest-site selection by birds"

{BB 37).

In 1942-47 he was an Irish volunteer to

the British army and attained the rank of

Captain. David Lack told me that during an

exercise on difficult terrain in pitch darkness,

Nethersole-Thompson was the only one who

completed it on time and undetected.

When a schoolboy in 1946 I went

to Whitewell to see him, and also met

Carrie and the family. We all shared a deep

interest in the Cairngorms and their birds.

He later wrote The Greenshank as a New
Naturalist monograph (1951). Most of his

work remained unpubUshed, however, as

politics increasingly took up his time.

After defeating the laird's wife as County

Councillor for Rothiemurchus in 1945, he

served on the council till 1964, was Labour

Parliamentary candidate for Inverness-shire

in 1950 and 1955, Chairman of Badenoch

District Council in 1952-55, and Vice-

President of the District Councils

Association, Scotland, in 1957.

By this time, he had given up egg

collecting and in the early 1950s the RSPB
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employed him as their warden in Speyside.

Before the Cairngorms National Nature

Reserve was formed in 1954, he specified in

a far-sighted report (1952. Survey of the Birds

of Rothiemurchus Forest and the Western

Cairngorms. Unpubl. report to the RSPB
and the Nature Conservancy) which parts of

the high tops and forest were best for birds

and should be given the strongest protection.

He protested strongly when most of these

parts were left out of the Reserve. His

rebellion was dishked by the bird Estab-

lishment, and between the early 1950s and

early 1960s he was ostracised except by a few

steadfast friends, of whom I was one. Later

events have proved he was right about the

Cairngorms, and his recommendations will

be remembered when most of his critics on
the issue are long forgotten.

He started a second family in the late

1950s in Sutherland, with Maimie. He
readily acknowledged her influence in

persuading him to quit politics and publish

his past bird observations, and indeed the

later pubHcations would not have appeared

without her unstinted assistance. He began

a new study of Greenshanks in Sutherland,

and the family helped with it. Three of them
have since taken up ornithology profes-

sionally. Major essays and many notes were

contributed to David Bannerman for his

volumes on The Birds of the British Isles

(1953-63). After The Snow Bunting
monograph (1966), the bird Establishment

began to accept Desmond Nethersole-

Thompson again. In 1967-82 he received

NERC grants for writing up his past studies

and for the new Greenshank research.

Monographs appeared on The Dotterel

(1973), Pine Crossbills (1975), and, with

Maimie Nethersole-Thompson, Greenshanks

(1979) and Waders (1986). He wrote

Highland Birds (1971), and combined with

me on The Cairngorms, their Natural

History and Scenery (1974).

In the early 1960s, many Peregrine

Falcon eggs were found broken in the nest.

Organo-chlorine pesticides were implicated

and at first it was thought that these

chemicals had caused abnormal changes in

the birds' behaviour so that they deliberately

broke their own eggs. In discussion with
Derek Ratcliffe, Desmond proposed instead

that the shells might have become thinner

and unable to bear the birds' weight. He
suggested that measurements of egg-shells

in collections would show whether shells

were thicker before the introduction of
organo-chlorine pesticides. This key idea

proved of great importance in demon-
strating internationally how pesticides had
affected predators.

Nests, eggs and breeding behaviour

fascinated him, and his pubHcations show
this clearly. He generally spent little time on
what birds did outside the breeding season,

but a notable exception was the early paper

by Carrie and him on territorial behaviour

and sexual display in Red Grouse (1939. BB
32: 247-254). For studying behaviour, he

firmly believed in "arsing", sitting in" one
spot, immobile, for hours. "Legging" was
a derogatory term he used for those who
were so impatient and walked so fast that

they found no nests and saw little of

behaviour! Most times that I was with him
in the field, he chose a spot with not a bird

in sight or sound. We sat, often until cold

and wet numbed us but then, nearly always,

a bird appeared and did something that

neither of us had seen before; his

interpretations led to more observations,

and we came off the hill elated.

The Royal Society of Edinburgh
awarded him their Neill Prize in 1977-79,

"for his distinguished ornithological work
in Scotland over the past thirty years", and

in 1983 the University of Aberdeen gave him
the degree of honorary DSc. The day before

he died, he received news that he had been

made an Honorary Fellow of the Royal

Zoological Society of Scotland.

Primarily a naturalist rather than a

scientist, he had quahties which many
scientific ornithologists lack - careful field

craft, great persistence, excellent memory,
and a belief that effective writing and

speaking are much harder tasks than simply

passing on information. Having written a

book with him, I know he was better at
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working hard and meeting deadlines than

many scientists.

Although he denounced the pompous
and pretentious, he always gave time and

encouragement to those who were not well

known. Sometimes prickly and irascible, he

was always contemptuous of spineless

attitudes, often fumed about pohticians and

brash tourist developments, and reacted

angrily to those who undervalued his

contributions. In later life he remained an

entertaining conversationalist with a

pungent wit, and poked humorous sarcasm

and nicknames when referring to others.

He was a skilled communicator with

people of all ages and walks of life, and also

carried on much correspondence with ornit-

hologists in many countries. An unusual

characteristic was his ability, on seeing

someone after a long absence, to pick up

and review the lines of discussion from the

past. This recall was astonishing and
warming. Another characteristic was the

undivided attention he gave to anybody who
was speaking to him. The conversation

would usually turn to birds, and he then

showed a deep interest, curiosity and
enthusiasm.

The main achievement for which

Desmond Nethersole-Thompson has already

been acclaimed is the completion of four

detailed species monographs based mainly

on his own field observations and
interpretations. Those who knew him well

would consider no less important his

influence and enthusiasm in stimulating and

encouraging many younger naturalists. This

will live on through his writings.

Adam Watson
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Scientific papers

Anderson, G.I., Morrison, A., Jones, M. &
Wanless, S. 1988. Isle of May National

Nature Reserve summer wardens' report

for 1988. Nature Conservancy Council, SE
Scotland Region (42 pp). Includes detailed

seabird and wader counts.

Anker-Nilssen, T., Hope-Jones, P. & Rostad,

O.W. 1988. Age, sex and origins of auks

killed in the Skagerrak oiling incident of

January 1981. Seabird 11: 28-46. About

55% of the Razorbills were of the form

islandica and were probably from Scotland,

but possibly the Faeroes.

Bain, C. & Bainbridge, I. 1988. A better future

for our native pinewoods? RSPB Conser-

vation Review 2: 50-53.

Bell, M.V. 1988. Feeding behaviour of wintering

Pink-footed and Greylag Geese in northeast

Scotland. Wildfowl 39: 43-53. A study

covering nine winters.

Bignal, E.M., Curtis, D.J. & Matthews, J.L.

1988. Islay: Land types, bird habitats and
nature conservation. Pt.l: Land use and
birds on Islay. Nature Conservancy Coun-

cil, CSD Report no. 809 (257 pp).

Bourne, W.R.P. 1988. Herring Gull and Lesser

Black-backed Gull nesting in Rosyth

Dockyard. Sea Swallow 37: 65.

Bryant, D.M. 1988. Lifetime reproductive success

of House Martins. Pp. 173-188 in Repro-

ductive Success: Studies of Individual

Variation in Contrasting Breeding Systems

Clutton-Brock, T.H. (Ed), Univ. Chicago

Press. A study in the Central Region of

Scotland.

Cadbury, C.J. 1987. Moorland birds - Britain's

international responsibilities. RSPB Con-

servation Review 1: 59-64.

Campbell, L.H., Bird, D.R., Suddaby, D. &
Ellis, P.M. 1988. Breeding waders on croft

and farmland in Shetland, 1987. Nature

Conservancy Council, CSD Report no. 791

(65 pp). A study by the RSPB.

Campbell, L.H., Christer, W.G., Stenning,

J.M., Davey, P.R. & Meek, E.R. 1988.

Wetland and marginal moorland in

Orkney. Nature Conservancy Council,

CSD Report no. 891 (79 pp). A study by

the RSPB.
Davies, M. 1988. The importance of Britain's

Twites. RSPB Conservation Review 2:

91-94. Describes the two separate popula-

tions of Twites in Britain, the Scottish and

Irish birds which move very little, and a

population in the southern Pennines of

England which winter in the Low Countries.

Dennis, R.H. 1987. Boxes for Goldeneyes: a

success story. RSPB Conservation Review 1

:

85-87. Describes their recolonisation of

Scotland.

Dennis, R.H. 1987. Osprey recolonisation. RSPB
Conservation Review 1 : 88-90. The number

of breeding pairs in Scotland increased from

1 in 1954 to 43 in 1986.

Dobson, R.H. 1988. The natural history of the

Muck Islands, North Ebudes. Pt.5 Land-

birds. Glasgow Nat. 21: 407-422. Seabirds

and wildfowl were dealt with in Pt. 3 (1986).

East, M. 1988. Crop selection, feeding skills and

risks taken by adult and juvenile Rooks. Ibis

130: 294-299. A study on agricultural land

at Culterty Field Station, near Aberdeen.

Ewins, P.J. & Kirk, D.A. 1988. The distribution

of Shetland Black Guillemots outside the

breeding season. Seabird 11: 50-61. Most

Shetland birds form moulting flocks in local

inshore waters, but some Foula and Fair Isle

birds move considerable distances.

Fowler, J.A. & Hodson, D. 1988. The Mallophaga

of Leach's Petrels from North Rona,

Scotland. Seabird 11: 47-49.

Galbraith, H. 1988. Effects of egg size and

composition on the size, quality and sur-

vival of Lapwing chicks. J. Zool. London

214: 383-398. This paper and the three that

follow were based on studies in the Carse
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of Stirling, Scotland between 1984 and

1986.

Galbraith, H. 1988. Adaptation and constraint

in the growth pattern of Lapwing chicks.

J. Zool. London 215: 537-548.

Galbraith, H. 1988. Effects of agriculture on
the breeding ecology of Lapwings. J. Appl.

EcoL 25: 487-503.

Galbraith, H. 1989. The diet of Lapwing chicks

on Scottish farmland. Ibis 131: 80-84.

Gibson, J.A. 1987. The 1985 census of Gannets

on AHsa Craig. Scott. Nat. 1987: 49-52. An
annual census of Gannets on Ailsa Craig

has been made by the author since 1950.

Gibson, J.A. 1987. The 1986 census of Gannets

on Ailsa Craig. Scott. Nat. 1987: 107-110.

Harris, M.P. 1989. Variation in the correction

factor used for converting counts of in-

dividual Guillemots into breeding pairs. Ibis

131: 85-93. A study covering seven breeding

seasons on the Isle of May.
Kampp, K., Fox, A.D. & Stroud, A.D. 1988.

Mortality and movements of the Greenland

White-fronted Goose. Dansk Orn. Foren.

Tidsskr. 82: 25-36. A study based on
sightings of darvic-ringed birds, mainly on

their wintering grounds in Islay, Scotland.

Leaper, G.M., Webb, A., Benn, S., Prendergast,

H.D.V., Tasker, M.L. & Schofield, R.

1988. Seabird studies around St Kilda, June

1987. Nature Conservancy Council Repon
no. 804, Seabirds at Sea Team, Aberdeen

(83 pp).

Love, J.A. 1988. The reintroduction of the

White-tailed Sea Eagle to Scotland

1975-1987. Nature Conservancy Council,

Peterborough (No. 12 in their Research and

Survey in Nature Conservation series).

£4.00*.

McNish, W.J. 1987 (1989). Threave Wildfowl

Refuge. Trans. Dumfriesshire and Galloway
Nat. Hist. & Antiq. Soc. 62: 5-8. Includes

a Hst of birds seen on the Threave estate

on the river Dee.

Mayhew, P. & Houston, D. 1989. Feeding site

selection by Wigeon in relation to water.

Ibis 131: 1 -8 . This was part of a study over

three winters at Caerlaverock on the Solway
Finh where up to 800 Wigeon regularly

winter.

Meams, R. & Newton, I. 1988. Factors affecting

breeding success of Peregrines in south

Scotland. J. Anim. Ecol. 57: 903-916. Bas-

ed on a 7-year study in southwest Scotland.

Moss, R., Watson, A. & Parr, R. 1988. Mate
choice by hen Red Grouse with an excess

of cocks - role of territory size and food

quality. Ibis 130: 545-552. A study in Kin-

cardineshire, Scotland.

Newton, I. 1988. Population regulation in

Peregrines: an overview. Pp. 761-770 in

Peregrine Falcon Populations - their

management and recovery by Tom J. Cade,

James H. Enderson, Carl G. Thelander &
Clayton M. White (Eds), Peregrine Fund
Inc.

Newton, I. & Mearns, R. 1988. Population

ecology of Peregrines in south Scotland.

Pp. 651-665 in Peregrine Falcon Populations
- their management and recovery, for

details see Newton above.

Newton, I. 1988. Age and reproduction in the

Sparrowhawk. Pp. 201-219 in Reproductive

success: studies of individual variation in

contrasting breeding systems Clutton-

Brock, T.H. (Ed), Univ. Chicago Press.

Based on work in southwest Scotland.

Ollason, J.C. & Dunnet, G.M. 1988. Variation

in breeding success in Fulmars. Pp. 263-278

in Reproductive success: studies of in-

dividual variation in contrasting breeding

systems Clutton-Brock, T.H. (Ed), Univ.

Chicago Press. A study in Scotland.

Owen, M., Black, J.M., Agger, M.K. & CampbeU,
C.R.G. 1987. The use of the Solway Firth

by Barnacle Geese in relation to refuge

estabhshment and increases in numbers.

Biol. Conserv. 39: 63-81.

Parr, R. & Watson, A. 1988. Habitat preferences

of Black Grouse on moorland-dominated
ground in northeast Scotland. Ardea 76:

175-180.

Patterson, I.J., Dunnet, G.M. & Goodbody, S.R.

1988. Body weight and juvenile mortality

in Rooks. J. Anim. Ecol. 57: 1041-1052.

A study using baited traps from 1964 to

1973 near Aberdeen.
Ratcliffe, D.A. 1988. The Peregrine population

of Great Britain and Ireland 1%5-1985. Pp.

147-157 in Peregrine Falcon Populations -

their management and recovery, for details

see Newton above.

Riddiford, N. & Silcocks, A.F. 1988. Fair Isle

seabird monitoring scheme: report of third

season's work. Nature Conservancy Council,

CSD Report no. 879 (45 pp).

Salmon, D.G. 1988. A late summer survey of

Britain's wildfowl. midfown9: 155-163.

The results of a special extension of the na-

tional wildfowl counts, in July and August

1985.
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Shepherd, K.B. 1988. Ornithological obser-

vations made during visits to the Isle of

Tiree, Argyll in February 1987 and spring

1988. Nature Conservancy Council, CSD
Report no. 856 (18 pp).

Shepherd, K.B., Green, M., Knight, A.C. &
Stroud, D.A. 1988. The breeding birds of

Tiree and Coll in 1987/88 with special

emphasis on breeding waders. Nature Con-

servancy Council, CSD Report no. 827 (105

PP).

Stowe, T.J. & Hudson, A.V. 1988. Corncrake

studies in the Western Isles. RSPB Conser-

vation Review 2: 38-42. A study of the Cor-

ncrakes of the Uists using radio telemetry.

Wanless, S. & Harris, M.P. 1988. The impor-

tance of relative laying date on breeding

success of the Guillemot. Ornis Scand. 19:

205-211. A study on the Isle of May.
Wanless, S., Harris, M.P. & Morris, J.A. 1988.

The effect of radio-transmitters on the

behaviour of Common Murres and Razor-

bills during chick rearing. Condor 90:

816-823. A study on the Isle of May.
Wanless, S., Morris, J.A. & Harris, M.P. 1988.

Post-chick-leaving behaviour of the Razor-

bill as shown by radio-telemetry. Seabird

11: 22-27.

Zonfrillo, B. 1988. The feather louse Halipeurus

gravis gravis from a Sooty Shearwater in

Scotland. Seabird 11: 17-18.

Multi-paper reports

RSPB Conservation Review 1987. Cadbury, C.J.

«fe Everett, M. (Eds) 1987. Royal Society for

the Protection of Birds, Sandy (96 pp).

£3.00*. Includes 19 special topics, mainly

on the work of the Society.

RSPB Conservation Review 1988. Cadbury, C.J.

& Everett, M. (Eds) 1988. Royal Society for

the Protection of Birds, Sandy (104 pp).

£5.00*. Covers 21 special topics.

Seabirds and Sandeels: Proceedings of a Seminar

held in Lerwick, Shetland, 15-16 October

1988. Heubeck, M. (Ed) 1989. Shetland

Bird Club: 81 pp. Martin Heubeck and the

Shetland Bird Club are congratulated on

the speed with which these Proceedings

have been published. The conference was
held after the almost complete breeding

failure of many species of seabird in

Shetland, especially Arctic Terns, Kit-

tiwakes. Great Skuas and Arctic Skuas.

Bird Reports

Argyll Bird Reportfor 1987 and 1988. (c.^Q pp)
C.A. Galbraith (Ed) 1989. c. £3.50*.

Arran Bird Report for 1987. (14 pp) Margaret

Dunn (Ed) 1988. £1.00*.

Borders Bird Report for 1987. (80 pp) R.D.

Murray (Ed) 1988. £3.00*. Includes a

detailed 19 pp account of the 1987 census

of sawbills and river birds in the basin of
the river Tweed with nine distribution

maps.

Canna Bird Report for 1987 and 1988. (16 pp)
R.L. Swann & A.D.K. Ramsay (Eds)

1988*.

Clyde Birds, incorporating the Clyde Bird

Reportfor 1987. (90 pp) 1. P. Gibson (Ed)

1988. £3.00*. This new journal revives the

earlier Clyde Area Bird Reports which

covered 1973 to 1981, but now excludes

Ayrshire, Arran and Bute. It includes

special articles on the breeding wildfowl of

Loch Lomond, and on a Sand Martin

survey. Reports for 1982 to 1986 are in

preparation.

Fair Isle Bird Observatory Report for 1988.

(74 pp) N. Riddiford (Ed) 1989. £3.00*.

Fife and Kinross Bird Report for 1987. (40 pp)

D. Dickson (Ed) 1988. £2.00*.

Forth Islands bird counts in 1988. R.W.J. Smith

1989. Edinburgh Nat. Hist. Soc. J. 26-27.

Moray and Nairn Bird Reportfor 1987. (48 pp)
M. Cook (Ed) 1988. £1.00*. Includes an ar-

ticle on the large movements of Little Auks
in Nov/Dec 1987.

Northeast Scotland Bird Reportfor 1987. (59 pp)

M.L. Tasker (Ed) 1988. £2.00*. Includes

articles on coastal wintering shorebirds, and
on wintering wildfowl at Loch of Skene.

North Sea Bird Club Report for 1986. (87 pp)

A. Anderson (Ed) 1988. £2.50*. Includes

a 30-page systematic list of birds reported

from 19 oil production platforms in the

North Sea, and a report of an auk (pro-

bably a Razorbill) swimming at a depth of

140 m seen from a submersible.

Scottish Bird Report for 1987. (55 pp) Angus

Hogg (Ed) 1988. £3.00*.

W.G. Harper
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Sawbill ducks at fish farms in Argyll^ western Scotland

D.N. CARSS

The effect of sawbill ducks on stock at fish farms was
investigated in north Argyll during 1986 and 1987. There

was strong circumstantial evidence at a freshwater cage
farm on Loch Awe that Goosanders damaged nets,

allowing fish to escape. The six Goosanders killed here

in spring 1988 probably reduced the small, local

breeding population. Although Red-breasted Mergansers
were often seen passing close to farm cages in sea lochs

they did not attack stock and consequently were not

killed.

/POnva-.

Introduction

Fish farming is a rapidly expanding industry

in Scotland. The production of Atlantic

salmon Salmo salar rose from 520 tonnes

in 1979 to 10,337 tonnes in 1986, and this

trend looks likely to continue. The
production of rainbow trout Oncorhynchus
mykiss (formerly Salmo gairdneri) in 1986

was 2317 tonnes. Not surprisingly, fish

farms in Europe and North America attract

a variety of fish-eating predators (see review

in Beveridge 1988). Grey Heron Ardea
cinerea. Cormorant Phalacrocorax carbo,

and Shag P. aristotelis are the main bird

predators at Scottish fish farms, but

Goosander Mergus merganser and Red-

breasted Merganser M. serrator are also

reported to cause damage (Carss in press).

Farmed fish may be kept in a variety

of holding facilities. In Scotland the most
commonly used is the cage system; cages are

essentially floating collars supporting a net

bag which holds the fish, moored offshore

in either fresh or salt water. Other methods
include ponds, tanks and raceways sited

onshore and fed with water pumped either

from a nearby river or the sea. This paper

reports on a study carried out at marine and
freshwater cage farms in north Argyll to

determine whether sawbill ducks were a

problem, and if so the timing, manner of

attack and the amount of damage caused.

Study Area and Methods

The study area was bounded to the north

by Loch Creran, to the south by Loch
Melfort and stretched from the west

mainland coast to the eastern shore of Loch
Awe. It included sea lochs Creran, Etive,

Feochan and Melfort and numerous
running and standing freshwater bodies.

Within this area there were 12 fish farm sites

producing Atlantic salmon and/or rainbow

trout (Fig. 1).

The location, age and sex of all

Goosanders seen within the study area

between 1 January and 31 July in 1986 and
1987, and of all Red-breasted Mergansers

between 1 November 1986 and 31 May 1987,

were recorded. In some weeks more than

one count was made in a particular locality:

in such cases, the highest count was used.

Nine of the farms within the study area were

visited at least once a month, and managers

and staff were asked about damage caused

by sawbill ducks. Shot birds were taken

away for subsequent examination.

Results

Numbers and sex ratio

Goosander
Of the 83 sightings of Goosanders between

1 January and 31 July 1986, 69 (83.1<^o)
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FIGURE 1. Map of the study area showing places named in the text and the location of fish farms

(closed circles). The inland boundary is denoted by a broken line.

referred to birds feeding near fish cages at

one farm in Loch Awe while the remainder

were seen on other freshwaters (Fig. 2).

Goosanders visited the Loch Awe farm

individually and in small groups of two or

three pairs. The largest group (22 drakes and

a single duck) was recorded on 27 May.
Through the remainder of May, June and

July the few birds seen were, with one

exception, ducks (Table 1).

In 1987 there were 42 sightings of

adults between 1 January and 31 July (Fig.

2), but only 17 (40.5%) were at the Loch
Awe fish farm (Table 1). The remaining

sightings included 12 on other freshwater

bodies and 13 on sea lochs Etive, Creran and

Feochan.

Red-breasted Merganser
Although seen throughout the study period,

Red-breasted Mergansers were more
abundant in the spring. The maximum daily

number of Red-breasted Mergansers seen in

sea lochs each month from November
1986-May 1987 inclusive was 5, 18, 10, 20,

24, 30 and 7 respectively. Most (97.0%) of

the 336 sightings were on sea lochs and the

remainder were on freshwaters during April

and May. Birds were not seen to be

associated with fish farms.
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Predation at farms

Goosander
Within the study area, Goosanders were a

problem only at a large freshwater cage

farm in Loch Awe, where they were

implicated in several incidents of damage to

cage nets during April 1986, February/

March 1987 and February/March 1988.

When at the farm, birds were regularly seen

in the early mornings and late evenings

diving close to a row of rainbow trout cages

on the off-shore side of the site.

The nets of several cages in the row
were repeatedly torn and frayed in many
places at a depth of c.l m. The holes were

up to 20 cm long and although the nets were

repaired daily, new holes had often

appeared by the following morning. There

was no evidence that Goosanders were

actually taking or damaging fish within the

cages but up to 7Vo of the fish escaped

(Farm Manager pers. comm.). To protect

stock at this site, Goosanders were shot;

these included single drakes in January and
February 1986 and March 1987, three

drakes and a duck in Feburary 1988 and a

pair in March 1988. The stomach contents

of four of these birds were examined; three

were empty but one contained a rainbow

trout C.16 cm long and weighing 45 g.

Red-breasted Merganser

During the study, no reports were received

of Red-breasted Mergansers causing a

problem at any farms, either marine or

freshwater, and none were killed.

Discussion

Goosander

From data supplied by local recorders,

Meek & Little (1977) estimated the breeding

population of Goosanders in Argyll and the

Inner Hebrides to be 50 pairs, most of which

were on the mainland. Although more
recent estimates are not available it is

unlikely that the number of breeding birds

has changed much since the late 1970s (M.

Marquiss, pers. comm.).

Goosanders may be seen in Argyll

during any month of the year. Many ducks

moult on their breeding grounds, either

while tending the brood or immediately

after the young have fledged (M. Marquiss,

pers. comm.). whereas drakes are not seen

from the end of May until December/
January.

Dye-marking and ringing in the

Borders and Northumberland has

demonstrated the existence of a moult

migration to north Norway with drakes

leaving British waters in late May or early

TABLE 1. The weekly maximum number of male and female Goosanders seen between 1 January and
31 July In 1986 and 1987 at a fish farm on Loch Awe, Argyll.

1986 1987

Date Male Female Date Male Female

7 Apr 2 25 Jan 1

16 Apr 4 28 Jan 1 1

24 Apr 4 28 Feb 1 2

2 May 8 11 Mar 3 2

5 May 2 19 Mar 3 3

19 May 2

27 May 22

6 Jun

9 Jun 1

23 Jun

10 Jul * 1

19 Jul
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FIGURE 2, The maximum number of Goosanders seen each week at a fish farm on Loch Awe (black)

and elsewhere in the study area (open) between 1 January and 31 July in 1986 and 1987.

June (Little & Furness 1985). Estimates of

the size of breeding and winter populations

suggest that almost all the drake Goosanders

in Western Europe moult in this one area.

They return to the British breeding areas

from late October onwards with some
perhaps gathering in the Moray Firth prior

to dispersal in January/February (Aspinall

& Dennis 1988).

Broad et al. (1986) in a survey of the

wildfowl on all the open waters in Argyll in

1985 recorded 21 drakes in May before

migration but only a single drake in June

after migration had occurred. In the present

study, a high proportion of Goosanders seen

within the study area in 1986 was associated

with one cage fish farm on Loch Awe. Here

Goosanders were regularly seen during April

and the first few days of May. During the

rest of the month numbers were low until

27 May when 22 drakes were seen near the

farm. Thereafter, birds were only
occasionally seen there and these were, with

one exception, ducks. This pattern of

attendance is thought to be linked with the

breeding cycle. Birds visiting the farm
during April and early May were paired and

presumably feeding intensively prior to, and

during, egg laying. In the following weeks

during incubation, the birds spend most of

their time at the nest site and from mid-

incubation onwards the drakes leave to

moult. The similarity between the number
of drakes on Loch Awe just prior to

migration in 1986 and the 21 recorded

throughout Argyll in 1985 suggests that

Loch Awe may be a gathering point for

Argyll drakes before their moult migration.

A similar situation was described by Little

& Furness (1985) for Hoselaw Loch in the

Scottish Borders where drakes from a large

area of the Borders and northern England

gathered before migration.

In 1987 fewer Goosanders were seen at

the fish farm and, during a nationwide

sawbill survey conducted by the British

Trust for Ornithology during March/April

and July, fewer birds were recorded in mid-
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and north Argyll as a whole (M. Madders,

pers. comm.). The reasons for such annual

variations in the numbers of birds counted

are unclear. However, Loch Awe is large

(3900 ha) and there are many islands so it

is likely that, as drakes gather for only a few

days, some may have been overlooked. It

is also possible that the weather and/or the

availabihty of fish could influence the

number of birds on the loch, the length of

time they spent there and the attractiveness

of the fish farm as a feeding site.

At the Loch Awe farm, the only one

in the study area where Goosanders were a

problem, the birds showed considerable

seasonal and diurnal trends in their

attendance. During a few weeks in the

spring Goosanders visited the farm in the

early morning and late evening which

conforms with the pattern of activity

described by Sjoberg (1985). There was no
evidence that birds took fish directly from
the cages, but they did appear able to

damage cage nets sufficiently to allow fish

to escape. Although Cormorants visited the

site throughout the winter (October-April),

the period of net damage and subsequent

escape of stock coincided exactly with the

presence of Goosanders at the farm; no net

damage was recorded when Goosanders

were absent.

Historically, Loch Awe has been

associated with Goosanders since the species

began breeding in Scotland at the end of the

last century. Along with Loch Ericht (Perth)

it is cited by Baxter & Rintoul (1922) as

being the first breeding location for the

species in Britain, in 1871. It would
therefore appear that the loch was an

important Goosander site long before the

establishment of the fish farm in the

mid-1970s. By locating their fish farms on
important Goosander lochs, farmers may be

increasing the risk of problems from this

species, although the time when birds are

hkely to be a problem is relatively short and

predictable.

The number of Goosanders killed at

Scottish farms is probably much less than

that killed under hcence on rivers in an

attempt to protect wild salmon stocks

(estimated to be approximately 850 birds in

1983 and 1984, Anon. 1985). However the

number killed at farms may be locally

important. On Loch Awe for instance, two
drakes were shot in 1986, one drake in 1987

and four drakes and two ducks in 1988. As
only 16 drakes were counted in the whole
of Argyll during the 1987 BTO survey and
no more than 22 have ever been recorded

in recent years, those killed at the farm
probably represent a direct loss to the

breeding population as they were shot

during the period of pair formation and
incubation. The effect could become more
pronounced if persecution increased further.

Within Scotland as a whole, although the

freshwater cage production of rainbow trout

has stabilized, that of Atlantic salmon
smolts is increasing rapidly (DAFS 1986)

and as a result increased conflict between
the industry and Goosanders may be

expected at sites which are important to the

Goosander.

Red-breasted Merganser

Red-breasted Mergansers were far more
common in the study area than Goosanders.

They differed from the Goosanders by being

present throughout the year and largely

confined to the sea lochs, although some
birds did move onto standing freshwaters

to breed. They were not associated with fish

farms either in the sea or freshwater but

were often seen passing close to marine

farms in the course of their feeding sessions.

There were no reports of the birds causing

damage to nets despite the fact that in many
cases the design of sea cages was identical

to those damaged by Goosanders at Loch
Awe. These observations and the lack of

evidence of any birds being killed during the

study suggest that Red-breasted Merganser

predation was not a problem at fish farms

in Argyll.

Anti-predator netting

Underwater netting is used at almost all cage

farms in an attempt to protect fish stocks.
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Either a net bag or weighted sheets of

netting are suspended outside the cage nets,

but they are not always effective. The
distance between cage and anti-predator nets

is governed by the width of the cage

walkway and is usually no more than 1 m.
At this distance water currents and tides can

push the nets together and allow potential

predators (diving birds and seals) to reach

the fish. In some cases cage sides have no

walkways and so the cage and anti-predator

nets are effectively suspended from the same

structure leaving no gap between. Trials are

needed to produce a more effective system

for keeping the nets a suitable distance apart

even in strong tides or currents. Present

indications are that weighted sheets of

netting alone are rather ineffective, even in

conditions of Httle or no water current, as

Goosanders at one freshwater site appeared

able to dive beneath them to reach and tear

the cage nets.
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Damage to fish by seabirds in the Moray Kirth

J.R.G. HISLOP AND
W.S. MacDONALD

Some of the fish caught during a trawling survey in the

Beauly Firth bore marks which had been made by the

bills of fish-eating seabirds. Of the 12 species of fish

examined, only herring, sprat and whiting were affected.

Tests with the bills of dead birds showed that the

damage recorded in the Beauly Firth was entirely

consistent with the fish having been captured by
Guillemots, but which subsequently escaped during
underwater manipulation. These are the first known
records of the effects of birds on fish in a marine
environment.

Introduction

While examining the fish caught during a

trawling survey we noticed that some had
unfamihar wounds and/or scars. These

marks, which consisted of one or more pairs

of parallel or converging hnes (Plate 1), were

unlike the cuts and abrasions caused either

by contact with the net or by the spines of

other fish and invertebrates. Matching

marks always occurred on each side of the

body of the fish and we concluded that they

were acquired when the fish escaped from
the bill of a predatory bird. Because we had

not previously seen this type of damage and

did not know of any pubhshed reports of

damage by birds to wild fish, we recorded

the numbers and sizes of all bird-damaged

fish in random samples from two trawl

catches. This paper describes the nature and
frequency of the damage, the species and
size of the affected fish and considers the

causes of the phenomenon.

Study Area and Methods

The study took place in the Beauly Firth,

at the south-western end of the Moray Firth,

in north-east Scotland. Throughout most of

the Beauly Firth the water is less than 5 m
deep but there is a trench of deeper water

between the villages of North Kessock and
South Kessock. Echo surveys by FRV
Goldseeker on 15 and 16 March 1989

detected a concentration of fish close to the

sea bed in the deeper part of the trench. To
establish the identity of these fish, two five

minute tows were made with a trawl fitted

with a 12 mm mesh codend. All fish from

one catch and in a 25% random sample of

the other were identified to species,

measured (to the cm below) and examined

for signs of bird damage. A sample of the

damaged fish was preserved in formaldehyde

solution and taken to the Banchory
Research Station of the Institute of

Terrestrial Ecology, where the marks were

matched against the bills of dead birds and

compared with tracings of bill marks made
by captive birds, to identify the species

responsible for the damage.

Statistical tests to assess whether the

incidence of damage was related to fish size

are given in the Appendix. The scientific

names of fish are given in Table 1 unless

mentioned only in the text.
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PLATE 1. Examples ofbird-damaged sprat (top), whiting (middle) and herring (bottom) taken in the Beauly

Firth in March 1989. Note the notch in the belly of the uppermost sprat.
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Results

In most cases damage to the fish was

superficial, in the form of pressure marks

or shallow cuts. However, one sprat had
deep cuts and three others had triangular

notches in the ventral region (see Plate 1,

upper fish) and their wounds, which had
been recently inflicted, were so severe that

these fish were unlikely to have sur\ived for

long. Many fish bore several sets of marks
but we cannot say whether these represent

several attacks on the same fish or repeated

manipulation by the same bird.

Twelve species of fish were taken in the

trawl but only herring, sprat and whiting

had been damaged by birds (Table 1). It

may be significant that herring and sprat are

pelagic and whiting semi-pelagic, whereas

the other species in the catches are

predominantly bottom-li\dng, although cod

may occasionally be semi-pelagic (Wheeler

1978). However, it is not possible to decide

whether these three species were preferen-

tially attacked because their hfe style makes
them more \iilnerable to birds than bottom-

living species or because, on the evidence of

the numbers taken in the trawl, they were

by far the most numerous fish in the area.

The incidence of damage to herring,

sprat and whiting of each size class is shown
in Table 2. There is a significant difference

in the percentage damage to different size

classes of herring', mainly due to a lack of

damage to small fish « 13 cm). Too few

larger fish were caught to be able to say

whether damage was less frequent for larger

size classes. Much smaller numbers of

sprat^ and whiting^ were examined and

although a greater proportion of them were

damaged, the sample sizes for the shorter

fish were too small to detect a relationship

between size and damage.

Discussion

The damage we observed was consistent

with the fish having been held in the bill of

a bird. The shape of many of the marks
indicated that the fish had been attacked

from below, which suggested that a diving

species was responsible. A variety of fish-

eating diving birds occurs in the inner

Moray Firth in winter. However, when the

fish were examined at Banchory it became
clear that the marks were too small to have

been made by large-billed birds such as

Cormorant Phalacrocorax carbo and Shag

P. aristorelis and there were no serrations,

which eliminated Goosander Mergus
merganser and Red-breasted Merganser M.
serrator. The size and shape of the bill

marks suggested that an auk was responsible

and the most hkely predator was the

TABLE 1. Species of fish examined and incidence of bird damage.

Species Length

range (cm)

Number
examined damaged

Herring Clupea harengus

Sprat Sprattus sprattus

Whiting Merlangius merlangus

Cod Cadus morhua
Hooknose Agonus cataphractus

Viviparous blenny Zoarces viviparus

Gunnel Pholis gunnellus

Sea stickleback Spinachia splnachia

Bull-rout Myoxocephalus scorpius

Plaice Pleuronectes platessa

Flounder Platichthys flesus

Common dab Limanda limanda

9-22 1862 3.1

9-14 417 3.8

10-19 461 8.9

9-17 79 0.0

^13 12 0.0

9-21 43 0.0

15-17 4 0.0

14 1 0.0

6 1 0.0

6-6 8 0.0

10-18 7 0.0

14 1 0.0
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TABLE 2. Length frequency distributions of the herring, sprat and whiting in the samples and the

percentage at each length showing damage by birds.

Herring Sprat Whiti ng

Total Number % Number % Number %
length examined damaged examined damaged examined damaged
(cm)

10 19 0.0 56 1.8 2 0.0

11 30 0.0 86 4.7 26 0.0

12 291 0.0 113 6.2 109 9.2

13 790 3.7 142 2.8 125 8.8

14 523 3.8 20 0.0 117 9.4

15 173 4.6 61 11.5

16 22 0.0 16 12.5

17 3 0.0 4 0.0

18 1 0.0

19 4 0.0 1 0.0

20 6 0.0

Guillemot Uria aalge because this was the

most numerous diving species in the area,

with approximately 5000 individuals recorded

in the Beauly Firth in early March 1989

(RSPB internal report).

Our data suggest that as many as 9%
of whiting were damaged by birds, but

several factors may have exaggerated this

result. First, damaged fish may be more
susceptible to capture by a trawl than intact

members of the population. Second,

although the inner Moray Firth is a nursery

area for young gadoids and an important

overwintering area for sprat and juvenile

herring, these fish are not permanent

residents. They enter the area in autumn and

move to the open Moray Firth and beyond
in springtime (Saville 1971). The fish shoals

detected by Goldseeker in March 1989 were

smaller than during comparable surveys in

November 1988 and February 1989, so the

fish sampled in March may have been

amongst the latest fish to leave the area. The
high incidence of damage may reflect the

fact that the longer a fish remains in an area

frequented by predators, the greater the

probability that it will be attacked.

Furthermore, damaged fish may be slower

to emigrate.

Even though Guillemots can capture

herring, sprat and gadoids as large as, and

larger than, the fish we examined (Blake et

al. 1985; Harris & Wanless 1985) our

observations demonstrate that some fish

escape. Experiments by Sanford & Harris

(1967) with a captive Guillemot U.a.

californica and live rainbow trout

Oncorhynchus mykiss showed that the bird

usually caught its prey underwater as a result

of deliberate pursuit. Fish were always

swallowed head-down, after they had been

turned by a series of rapid biting-striking

movements of the head. The captive bird

had no difficulty in turning fish 7-10 cm
long to a head-down position even when
they had been caught by the tail. However,

larger trout (13-23 cm) could only be turned

if they had been grasped between the head

and the pectoral fins. Nearly all fish of this

size that had been caught posterior to the

pectoral fins escaped as the bird tried to

manipulate them. Our field data agree with

these observations; most of the bill marks

were between the pectoral fins and the tail

(Plate 1) and all the damaged fish in our

samples were relatively large (>10 cm).

It is not inherently surprising that some

of the fish captured by diving birds manage
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to escape and may suffer damage in the

process. However, it is somewhat surprising

that the Literature contains vers- few reports

of damage to wild fish by birds. Smith &
Lemley (1986) found that 16^ of a

population of fathead minnow Pimephales

promelas had been damaged by birds and

Reimchen (1988) found "aviscars" on the

bodies of 4.5^o of the sticklebacks

Gasterosteus aculeatus in a Canadian lake.

Both records are from freshwater and we
beUeve that our observations may be the

first in the marine environment.

It is difficult to assess the implications

of our findings. We have shown that some
of the fish captured by Guillemots escape,

but may be so badly injured as to be unlikely

to survive. It could be argued, therefore,

that as a consequence of unsuccessful

attacks on fish that are difficult to handle

more fish are killed by Guillemots than are

necessary- to satisfy the birds' energy'

demands. On the other hand, if injured fish

are more likely to be caught by Guillemots

and other fish-eating birds, fewer of the

uninjured members of the population will

be eaten. Interactions between predators

and prey are complex and are best studied

on a communitv basis.
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3. Whiting. Chi-square = 0.83, 3df, ns
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Kittiwake attendance patterns during chick rearing on the

Isle of May
S. WANLESS AND

M.P. HARRIS

Up to 50% of broods of young Kittiwakes on the Isle of
May were sometimes left unattended, presumably when
both adults were away feeding. The percentage of
unattended broods was highest in 1988 when breeding
success was 20% lower than in other years. Broods of
three were more likely to be left than broods of two,

which in turn were left more often than single chick
broods. Very few of these neglected young were taken
by predators.

Introduction

During the late 1980s and particularly in

1988 there were reports of large numbers of

unattended Kittiwake Rissa tridactyla chicks

in some Scottish colonies (Heubeck, Harvey

& Robertson 1987, Harris & Wanless 1989).

Breeding success was also lower than has

been usual in recent years and the

imphcation was that the birds were short of

food during the chick rearing period. In

1986, 1988 and 1989 we made frequent daily

counts of the number of broods of

Kittiwake chicks that were left unattended

on the Isle of May. This paper describes the

colony attendance patterns within each

chick rearing period and also compares the

data from the three years in relation to

variations in breeding success.

Study Area and Methods

The study was carried out on the Isle of

May, Firth of Forth, Scotland at a colony

of about 6000 pairs of Kittiwakes

(unpubHshed data). Checks of 50-150 nests

were made around midday from 22 June to

21 July 1986, 4-12 July 1988 and 13 June-14

July 1989. During each check the number
of broods of one, two and three chicks that

were a) unattended, and b) had at least one

adult present were recorded. Although this

distinction appeared to be unambiguous, in

practice it was confounded by two factors.

First, Kittiwakes do not always sit on the

nest rim but sometimes stand on a nearby

ledge, and second, nests containing

neglected young are sometimes visited by
Kittiwakes that are not the chicks' parents.

The first factor will tend to exaggerate the

percentage of unattended young and the

second will result in an underestimation of

chick neglect. However, in the field we
considered that it was usually possible to

identify these two events since the behaviour

of parent and intruder Kittiwakes towards

the chicks differed markedly in that

intruders were often very aggressive and this

resulted in the chicks adopting a very low

crouched posture in the nest. Checks ceased

prior to the main fledging period as work
in Britanny has shown that after fledging

juveniles often move away from their own
nests either to the cliff-top or to other nests,

where they may even be fed by other adults

(E. Danchin pers. comm.). Data on nesting

success come from monitoring plots

dispersed through the Isle of May colony

(Harris 1987).



1989 Kittiwake attendance during chick rearing 157

TABLE 1. Proportions of broods of one, two and three Kittiwake chicks which were unattended by an

adult on eight checks during June and July 1986. The mean value, after the first unattended chick

was recorded, is also shown.

Broods of one Broods of two Broods of three

number % number % number %
checked unattended checked unattended checked unattended

22 June 18 58 2

27 June 16 56 2

3 July 13 80 6

8 July 33 141 1 8

11 July 40 128 2 7 12

14 July 42 127 2 6 17

17 July 53 6 111 26 8 50

21 July 58 98 4 8

Mean
unattended (SE) 1.2 (1.2) 7.0 (4.8) 15.8 (9.2)

Results

Annual attendance patterns

Very few broods were left unattended in

1986 and only on one day (17 July) were

appreciable numbers of neglected chicks

recorded (Table 1). There was a suggestion

that adults were present with broods of three

less often than with broods of two, which

in turn were attended less than broods of

one, but the differences were not

significant^ The timing of breeding was
normal for the Isle of May and breeding

success was very high at 1.3 young fledged

per completed nest (Table 2).

In 1988, no systematic checks for

unattended broods were made until early

July when we reahzed that the number of

adults at the colony was greatly reduced and

that large numbers of chicks were
unattended. Thus, of 79 broods checked on
2 July, 30 (38<^o) did not have an adult

present and the following day the

proportion had risen to 52Vo (n = 90). The
number of chicks in each brood was not

recorded on these two days. Daily checks

over the next nine days showed that, on
average, 48°7o (SE 4) of broods were

unattended. On any day, broods of two
were significantly more hkely to be left

unattended than were single chicks (Fig. 1);

the mean proportions of two and one were

66<^o (SE 4) and 31% (SE 4) respectively^

There were no nests with three chicks.

Although the proportion of unattended

broods of one and two chicks showed rather

similar day to day variations (Fig. 1) the

relationship was just not statistically

significant^ The timing of breeding was
very similar to that in 1986 but breeding

success was relatively low at 0.8 young
fledged per nest.

In 1989 no unattended broods were

recorded from 13 to 23 June in the areas

studied although a brood of three chicks

elsewhere in the colony was left alone from
1230-1330 h GMT on 20 June and the chicks

were again unattended when the nest was
checked six hours later (R. Proctor pers.

comm.). From 24 June onwards the

incidence of unattended broods increased

gradually and reached a peak of 55^70 on 1

1

July (Fig. 2). After 11 July the proportion

of neglected broods of one and two declined

slightly; there were too few broods of three

on which to make a similar assessment.

Daily checks from 24 June to 14 July

showed that, on average, 25% (SE 3) of

broods were unattended. As in previous

years the hkelihood of an adult being

present on the nest decreased with brood
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FIGURE 1. Percentage of broods of a) one, and b) two Kittiwake chicks without an adult present on
the Isle of May 4-12 July 1988. Daily sample sizes are shown above each column.

TABLE 2. Timing of breeding and breeding success of Kittiwakes on the Isle of May in 1986, 1988 and
1989.

1986 1988 1989

(a) Timing of breeding

First egg date

First young fledged*

Most young fledged

(b) Breeding success

Number of sample areas

Total nests followed

Mean young fledged per

completed nest (SE)^

9 May 6 May
13 July 14 July

26 July-10 August 26 July-10 August

16

1133

1.3 (0.04)

15

1278

0.8 (0.08)

27 April

1 July

17-25 July

15

1327

1.1 (0.07)

Note: *Dates for first young fledged refer to the whole of the Isle of May colony.

Observations in the study plots ceased once young in them started to leave their nests.

"^The mean nesting success (SE) is the mean for all the sample areas.

size and broods of two were more than twice

as likely to be left alone as single chicks,

while broods of three were twice as Hkely

to be left as broods of two. Both these

differences were significant"^. Daily

proportions of unattended broods of one,

two and three chicks were significantly

correlated^ Breeding was 10-14 days earher

in 1989 than in 1986 and 1988, and breeding

success was good at 1 . 1 young fledged per

nest.

Between-year comparisons

Differences in the frequency and dates of

checks in the three seasons hamper between

year comparisons but the situation was more
severe in 1988 than in 1989 (Figs. 1 and 2)

while in 1986 unattended chicks were

relatively uncommon. On four of the nine

days sampled in 1988 more than 30% of

single chicks were alone while on six days

more than 60% of broods of two were

unattended. Despite the longer sampling
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FIGURE 2. Percentage ofbroods of a) one, b) two and c) three Kittiwake chicks without an adult present

showing the onset of brood neglect on the Isle ofMay on 24 June 1989. Daily sample sizes are shown
and days with less systematic observations are indicated by asterisks.

period in 1989, these levels were recorded

on only one and two days respectively, while

in 1986 values never approached these

figures.

Chick neglect commenced about two
weeks earher in 1989 than in 1986. The
precise timing of the start in 1988 was
unknown but it was certainly earlier than

1986. However, the timing of breeding also

varied by about 10 days over the three years

(Table 2), and thus adults started to leave

their chicks unattended at approximately the

same relative time within a season when the

majority of young were 3-4 weeks old.

Discussion

Attendance patterns of adult seabirds during

the breeding season are likely to be closely

related to food availability. Thus when food
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is abundant both members of the pair might

be expected to be present together at the nest

for part of the day, and as food becomes

scarcer this time will be reduced
progressively until a critical point is reached

at which both birds need to be away simul-

taneously to meet their own and their

chicks' energy requirements. Typically a

Kittiwake nest is attended by at least one

adult from the time that it is built until the

young fledge, although well grown chicks

may occasionally be left overnight

(Galbraith 1983). Until recently large-scale

neglect of chicks during the day appears to

have been rare in Britain, but since 1985 it

has been reported from several colonies in

Scotland and north England and this has

coincided with years of below average

breeding success (Heubeck et al. 1987,

Harris & Wanless 1989).

Our more detailed observations on the

Isle of May indicated a close correspondence

between chick neglect and reproductive

output both in terms of the period of time

over which unattended broods were

recorded within a season and the average

daily proportion of broods without adults.

In all three years the onset of chick

neglect coincided with the majority of young

reaching 3-4 weeks of age, and broods of

two were almost twice as likely to be left

alone as single chicks. Both these obser-

vations suggest strongly that chick neglect

was directly related to increased energy

requirements and thus adults with the

biggest demands, i.e. those with two

medium-large chicks, were most hkely to

leave their young. Kittiwakes with well-

grown chicks have sometimes been recorded

standing on ledges near the nest from where

they will defend their young (Hatch & Hatch

1988) but we were confident that this

explanation did not apply to the Isle of May
since there were very few birds present in

the colony or in roosts and it seemed

probable that the absent birds were away at

sea, presumably foraging. While the

proportion of unattended broods appeared

to provide an index of how hard adults were

working to sustain themselves and provision

their young, it was not clear whether it

reflected any reduction in the food intake

of chicks during the period of neglect.

Indeed Galbraith (1983) found that broods

that were left unattended overnight received

significantly more feeds the next morning
than those where one adult had been

present. Therefore low colony attendance

should not by itself be taken as evidence of

reduced food intake of the chicks.

In the present study we simply

considered how average values for the

percentage of unattended broods varied in

relation to annual breeding success and

made no attempt to examine the

consequences of different levels of

attendance on the breeding success of

individual pairs. We do not know for certain

whether in any year chick loss was greater

among unattended chicks or whether their

growth differed from broods which had

adults present. Unattended broods are

potentially at risk from a) predators, b)

other Kittiwakes, c) adverse weather, and

d) becoming seriously fouled by the

droppings of Kittiwakes nesting above

them. Herring Gulls Larus argentatus are

well known as predators of young
Kittiwakes (e.g. Barrett & Runde 1980,

Galbraith 1983, Chapdelaine & Brousseau

1989) and during this study the Isle of May
had a breeding population of just under

2000 pairs of Herring Gulls. However,

during thousands of hours of observation

we have never seen a Herring Gull take a

young Kittiwake from a nest, although both

Herring Gulls and Great Black-backed Gulls

L. marinus quickly kill and eat any chicks

which fall into the sea. This lack of

predation of unattended young is in marked

contrast to some other areas such as

Shetland where gulls. Ravens Corvus corax,

and Great Skuas Catharacta skua have been

recorded killing large numbers of

unattended chicks (Heubeck et al, 1987).

During more detailed observations of

Kittiwake behaviour in 1989, it became

apparent that unattended nests were often

visited by Kittiwakes that were not the

rightful owners. Some of these intruders
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made prolonged attacks on the chicks,

repeatedly pecking them on the head and
neck. On other occasions they appeared to

show aberrant nest building behaviour,

trampling up and down on the chicks' backs

in the same manner as birds usually

incorporate mud and vegetation into the

nest structure. Young were frequently very

dishevelled after such encounters but we had
no definite records of chicks dying as a

result. The phenomenon also appears to

have been widespread in Shetland in recent

years (M. Heubeck pers. comm.).
The plumage of unattended chicks

sometimes became soiled after heavy rain,

particularly when nests were situated in

natural drainage channels or under other

Kittiwake nests. Intuitively we felt that such

chicks would be more susceptible to chilling

and would have higher energy requirements

compared to young whose plumage was in

good condition but again we have no direct

evidence of differential mortality.

Kittiwakes on the Isle of May feed their

young mainly on sandeels Ammodytes spp

(Galbraith 1983, Harris & Wanless 1989)

and thus changes in adult attendance

patterns are likely to reflect variations in the

distribution and/or abundance of these fish

in the top few centimetres of the sea. If as

seems likely, conditions are becoming less

favourable for seabirds in the North Sea,

it will become increasingly important to

obtain indices of food availability during the

breeding season for the various species.
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Feral Greylag Geese and other breeding wildfowl in

south-west Scotland during 1988

P.J. SHIMMINGS, M. OWEN
AND J.L. BURN

The population of feral Greylag Geese in south-west
Scotland was the first to be established in Britain and
Ireland. It is also the largest, with a total of 1469 birds in

June 1988, and accounts for 10% of the total estimated

for Britain and Ireland (13,700 in 1985-86). The population
is still centred around the area where birds were first

released at Lochinch, near Stranraer. White Loch
(Lochinch) held large numbers of moulting and breeding
Greylags with young in June, and the majority of birds

during September. Conflicts may arise with local farmers

who wish to control Greylags, but even the largest

concentrations found are unlikely to cause much of a

problem. The Canada Goose population has also

increased, from 80 birds in 1976 to 609 in 1988. The most
abundant duck found breeding was Mallard but eight

other species also bred at the region's lochs.

Introduction

Greylag Geese Anser anser, which once bred

over much of Britain (Owen & Salmon
1988), were reintroduced to south-west

Scotland in the early 1930s (Young 1972a).

The first birds to be released were reared

from eggs of the native Greylag population

on South Uist (Outer Hebrides) and released

as young birds at Lochinch, near Stranraer

(Dumfries and Galloway).

Through initial protection and further

introductions, numbers increased. Young
(1972a) estimated a total population of 1 160

Greylags during a survey of all wetlands in

south-west Scotland in 1971. Owen &
Salmon (1988) indicated that there was httle

information since 1971, but estimated that

there were perhaps 1500 birds in 1985-86.

South-west Scotland is visited in winter

by Greylags from Iceland from early

October onwards and the two populations

probably intermingle and are inseparable

until the migrants leave in April. Therefore

the feral Greylag population can only be

censused in summer after the migrant

Greylags have left.

The main aims of the 1988 survey were

1) to count the feral Greylag population in

Dumfries and Galloway, 2) to enable

estimation of the number of wintering

Icelandic birds by accounting for the feral

Greylags in the region, and 3) to count all

other breeding wildfowl on the lochs.

Methods

Survey work was carried out from 10-24

June and 3-18 September 1988. Figure 1

shows the areas visited in June to check for

the presence of Greylags; only areas thought

to hold post-mouhing geese were visited in

September.

During June all waterbodies in south-

west Scotland likely to hold Greylags were

visited to locate breeding and moulting
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FIGURE 1. Sites visited in the 1988 survey. Filled circles - Greylags present in June; open circles

- no Greylags found in June; triangles - Greylags found in September.

flocks. At this time of year geese are either

moulting or accompanying flightless young
and tend to stay close to water to minimize

predation risks. A total of 82 sites (74 in

Dumfries and Galloway and 8 in South

Ayrshire) were visited in June. Lochs were

viewed from several vantage points and each

site was surveyed on a single visit on one

day. At each site the numbers of adults with

young and unaccompanied adults were

recorded. The minimum number of adults

which bred successfully was estimated by

counting the total number of adults

accompanying young, regardless of whether

these were pairs with individual broods or

adults attending creches of gosHngs. This

could perhaps give an underestimate as

broods sometimes amalgamate and goslings

of one pair are taken over by another.

During September an attempt was

made to locate the main post-breeding and

post-moulting areas used by Greylags. It

was anticipated that the geese would be

more concentrated in September and only

selected sites previously reported to hold

Greylags in late autumn/early winter were
visited. This included most of the areas

where the birds were found in June, except

for Loch Moan and the Loch Dornal/
Ochiltree complex.

Note was also made of all breeding

wildfowl in June, and the number of other

geese and Mute Swans Cygnus olor in

September.

Results

Greylag Goose

Population size

Greylags were found at 18 sites in June and
at 9 sites in September. In June a total of

1469 Greylag (adults and young) was found

(Table 1). The main concentrations were at

White Loch (Lochinch), Castle Loch, Loch
Dornal, and Loch Moan (Fig. 1). In

September, 1 190 Greylags (80<7o of the June
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TABLE 1. Number of feral Greylag Geese (adults

and young) in south-west Scotland In June and
September 1988.

Site June Sept

Loch Ree 1 .

Penwhirn Reservoir 15 -

White Loch 511 910

Black Loch 2

Soulseat Loch 76 4

Loch Dornal 128 -

Loch Ochiltree 23 -

Loch Moan 104 -

Loch Heron 11 -

Whitefield Loch 18 -

Castle Loch 433

River Cree 7 -

Bush Loch - 16

Loch Ken 42 122

Glentoo Loch 19

Mossdale Loch 7

Lochinvar 23 -

Glenkiln Reservoir 46 -

Auchenreoch Loch 7 27

Loch Kindar 4 -

Caerlaverock 13 65

Kinmount Ponds 25

TOTAL 1469 1190

not visited

total) were found, the main concentrations

then being at White Loch and Loch Ken.

Breeding

Breeding was confirmed at 16 of the 18 sites

where Greylags were recorded in June

(Table 2). In all, 175 birds were classed as

successful breeders, this being 15.797o of the

adult population. This suggests a minimum
of 88 successful breeding pairs in 1988. The
main breeding sites identified were White
Loch (26 successful pairs). Loch Dornal (21

pairs), Soulseat Loch (10 pairs). Loch Moan
(6 pairs), and Loch Ken (6 pairs).

A total of 354 young was located in

June (Table 2), which is 2497o of the total

Greylag population found at that time of

year; 32 broods were identified and 133

young were within broods, giving a

young:adult ratio of 2.1:1. A total of 10

creches, where broods could not be

separated, contained a total of 221 goshngs

which were accompanied by 111 adults,

giving a young:adult ratio in the creches of

2.0:1. The similarity of these ratios for

broods and creches indicates that creches

comprised amalgamations of successful

breeders and their young. Brood sizes

recorded in the field ranged from 1 to 9

goslings; those with 8 or more may represent

amalgamated broods. Creche sizes ranged

from 11-56 goslings per creche.

Samples of flocks at five localities in

September (October at Caerlaverock)

included 27'^o juveniles, which was close to

the proportion (24<7o) in June (Table 3).

Juvenile mortality is probably low, and even

if all the geese not located in September were

adults, juvenile mortality then would be 9%
between June and September. Assuming
that adult mortality is lower than juvenile

mortality, it seems that most birds not

found in September had been overlooked

rather than died. Young (1972a) found that

juvenile mortality prior to fledging was low.

Failed- and non-breeding Greylags were

found to form moulting concentrations, and

moulting flocks were observed at 12 of the

18 sites where Greylags were present in

June. Large concentrations of 30 or more
birds were recorded at White Loch, Loch
Dornal and Loch Moan, which are also

important breeding sites, whereas Castle

Loch was not an important breeding site

(only two pairs with young) but held the

largest number of moulting failed/non-

breeders. Glenkiln Reservoir also had a

sizeable moulting flock, but had only three

pairs of young.

Post-breeding

During September visits were made to sites

believed to hold Greylags at that time of

year. The sites surveyed included Lochinch,

Castle Loch, and Loch Ken, all of which

held large numbers of Greylags in June

(Table 1). Visits were not made to the Loch

Dornal/Ochiltree area in September.
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TABLE 2. Counts of breeding adults, non/failed breeders and young feral Greylag Geese in south-west

Scotland in June 1988.

Site Total Adults Failed/ Total Young in Young in

number with non- young broods creches

of adults young breeders (number of

broods)

(number of

creches)

Loch Ree 1 1

Penwhirn Reservoir 4 4 11 11(1)

White Loch 399 51 348 112 16(6) 96(5)

Soulseat Loch 20 20 56 56(1)

Loch Dornal 80 42 38 48 12(3) 36(2)

Loch Ochiltree 10 4 6 13 13(2)

Loch Moan 82 12 70 22 22(6)

Loch Heron 4 2 2 7 7(1)

Whitefield Loch 4 4 14 14(2)

Castle Loch 428 4 424 5 5(2)

River Cree 2 2 5 5(1)

Loch Ken 20 12 8 22 22(1)

Mossdale Loch 2 2 5 5(1)

Lochinvar 11 4 7 12 12(2)

Glenkiln Reservoir 37 6 31 9 9(3)

Auchenreoch Loch 2 2 5 5(1)

Loch Kindar 4 4

Caerlaverock 5 4 1 8 8(2)

TOTAL 1115 175 940 354 133 221

At each site the number of Greylags

present was recorded. Numbers at White

Loch (Lochinch) had increased from 511

birds in June to 910 in September, and there

was also an increase at Loch Ken where 42

geese were counted in June and 122 in

September. However at Castle Loch, there

were 433 geese in June, but none in

September (Table 1).

Other Geese

During June 1988 a total of 363 Canada
Geese Branta canadensis was found at 10

sites (Table 4). Breeding was recorded at five

of the 10 sites visited in June. It was not

possible to determine brood size for Canada
Geese in most cases as broods were often

in large creches, and some flocks consisted

of large groups of what were probably non-

breeding adults. Not all sites likely to hold

breeding and/or moulting Canada Geese

were visited in June but it is known breeding

occurs regularly at Castle Loch, Lochmaben
and at three sites in the River Annan valley

(Shimmings unpub.).

In September, Canada Geese were

found at 5 sites and numbers had increased

to 609 birds (Table 4). The increase since

June may have been due either to birds

having moulted on river systems in south-

west Scotland not surveyed in June, or to

an influx of birds from further afield. The
Canada Goose population in south-west

Scotland has increased markedly from the

80 birds counted in July 1976 (Ogilvie 1977)

and new sites have been colonized.

Other species of goose represent

stragglers from wintering fiocks. The
hybrids recorded (Table 4) were 6

Greylag/Canada Goose and 1 Barnacle

Goose Branta leucopsis/Canada Goose.
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TABLE 3. Number of juvenile Greylags in sample

counts at five sites in September 1988.

Site juveniles Sample Total

Count Present

White Loch 221 770 910

Loch Ken 7 43 122

Auchenreoch 5 27 27

Kinmount 5 25 25

Caerlaverock 15 71* 71

TOTAL 253 936

(27% juveniles)

* Sample in October when total had increased

from the 65 in September (Table 1).

TABLE 4. Counts of Canada Geese in south-west

Scotland in June and September 1988.

Site June Sept

Adult Young Total

White Loch

Loch Dornal

Castle Loch

Loch Ken

Colvend Loch

Glenkiln Reservoir

Milton Loch

Loch Kindar

Kelhead Quarry

Kinmount Ponds

Winterseugh Farm

Lochmaben Lochs

87

25

1

1

12

38

2

21

110

4

71

5

186

182

165

TOTAL 301 62 609

- not visited.

Other species:

White Loch; 2 Pinkfooted Geese Anser
brachyrhynchus, 1 Bar-headed Goose
A. indicus, 2 Barnacle Geese, 6 hybrid

geese

Cults Loch; 22 Pinkfooted Geese
Loch Dornal; 1 Barnacle Goose
Soulseat Loch; 1 Pinkfooted Goose

Mute Swan
Not all sites likely to hold Mute Swans were

visited during the survey and pairs and
moulting birds on river systems were
certainly missed. Mute Swans were found
at 12 sites in June and 7 sites in September
(Table 5). Average brood size was 3.4 young
per brood (n = 13 broods) in June and 3.1

in September (n = 7).

The main sites identified for Mute
Swans were Carlingwark Loch (breeding

and wintering), Auchenreoch Loch
(breeding), and Milton Loch (moulting).

Ducks
The number of duck broods found on a

single visit to each site is shown in Table 6.

Some ducks, particularly sawbills, may have

been missed as rivers were not surveyed.

Mallard Anas platyrhynchos was the most
abundant breeding duck. Loch Ken is

locally important, with broods of six

different species present in June 1988.

Discussion

The population of Greylag Geese in south-

west Scotland has increased from 880 birds

in 1966 (Young 1972a) to 1469 in 1988, an

average increase of 2.4% per annum. This

is considerably less than the 13% increase

recorded in Britain as a whole (Owen &
Salmon 1988) and probably due to human
persecution. Regular complaints are made
by farmers in south-west Scotland that

Greylags cause damage to grasslands. The
complaints intensify in spring, and
applications are made and granted to shoot

the geese. Feral Greylags are undoubtedly

shot during the winter when they mix with

wintering Icelandic Greylags.

Eggs have been collected from south-

west Scotland to establish flocks elsewhere

in Britain (Owen & Salmon 1988). Egg-

collecting for this purpose, and collecting

as a method of goose control, has probably

kept the population in check. Both shooting

and egg-collecting are probably limiting

population growth, as south-west Scotland

contains much suitable breeding habitat for

Greylags.
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TABLE 5. Counts of Mute Swan in south-west Scotland during June and September 1988.

Site June September

Adult Young Broods Adult Young Broods

Loch Connell 2 . .

Lochnaw 2 2 2 - -

Soulseat Loch 2 2 1 2 3 1

Bush Loch - - 2

Loch Mannoch 2 - -

Loch Ken 10 2 1 13 4 2

Erncrogo Loch 2 - -

Carlingwark Loch 37 17 3 79 13 3

Th reave 17 3

Milton Loch 47 21

Auchenreoch Loch 10 16 5 24 2 1

Lochrutton 1 - -

Loch Kindar 28 3 1 - -

TOTAL 160 44 13 144 22 7

- not visited

TABLE 6. Breeding ducks in south-west Scotland In June 1988.

Site Number of broods

Wi Te Ma So Tf Co Rb Cs Sh

Loch Ree

Penwhirn Reservoir

White Loch

Cults Loch

Soulseat Loch

Loch Maberry

Loch Moan
Barhapple Loch

Mochrum Loch

Loch Trool

Loch Crannoch

Loch Skerrow

Loch Ken

Erncrego Loch

Carlingwark Loch

Auchenreoch Loch

TOTAL 31 1 1

Wi, Wigeon Anas penelope; Te, Teal A. crecca; Ma, Mallard A. platyrhynchos; So, Shoveler /A. clypeata;

Tf, Tufted Duck Ayf/7ya fuligula; Go, Coldeneye Bucephala clangula; Rb, Red-breasted Merganser
Mergus serrator; Cs, Coosander M. merganser; Sh, Shelduck Tadorna tadorna.
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Greylag breeding success in 1988 was

similar to that for the 1963-71 period (Table

7). Neither the proportion of the population

breeding nor the proportion of young were

significantly different between the two

surveys. The brood size is also remarkably

similar, an average of 4.1 (range 3.6-4.6 in

different years) between 1963-71 and 4.2 in

1988. This suggests that density-dependent

effects have not yet begun to operate to

reduce productivity, a conclusion supported

by the fact that the population has spread

little from the areas it occupied in 1971.

TABLE 7. Percentage of feral Greylags with

young, failed/non-breeders, and young geese in

south-west Scotland in 1966, 1968, 1971 and

1988.

Year Adults \yvith Failed/non- Young
young (%) breeders (%) (%)

1966 16 59 25

1968 21 54 25

1971 22 52 26

1988 12 64 24

1966, 1968, 1971 data from Young (1972a).

By September, Greylags moved from

their main moulting site at Castle Loch.

These birds may have returned to White

Loch following moult. In the 1960s Young
(1972a) found that Greylags moved from the

Lochinch area to their moulting sites. Then
the main moulting site was at Loch Ochihree

which held up to 300 moulting birds. During

the 1980s however, pressure from angling

has increased at Loch Ochiltree. The
breeding pairs from there may well be those

now using Loch Moan (G. Shaw pers.

comm.), and the moulting flock at Castle

Loch may result from birds abandoning

Loch Ochiltree. There was no moult

gathering at Castle Loch in 1962-71 (Young

1972a).

The extent of movement during the

winter is not known, but once estabhshed

in their winter haunts the Greylag flocks

probably only move short distances.

Greylags move little, even during periods of

severe weather (Owen et al 1986). Breeding

feral Greylags disperse in March and laying

is at the end of March/early April. Because

the largest concentration of feral Greylags

is in the Lochinch area during September-

March this is the time when most agricul-

tural damage might occur in that area and
when any complaints might be justified. As
many of the birds move to other sites to

breed from April onwards, this reduces the

agricultural impact during the important

spring growing period.

In recent years south-west Scotland has

held in the region of 8000 Greylag in winter

out of a total wintering population of

100,000-150,000. Although making a sizable

contribution (20%) to the local flocks, feral

birds within the range of migratory Greylags

(Scotland, N. Cumbria and Northumberland)

are of negligible importance and come well

within the counting errors of the November
census. It seems reasonable therefore that,

as has been the practice, feral birds are

disregarded when considering the dynamics

of the Icelandic birds.

The 609 Canada Geese found in 1988

represented an increase both in total

numbers and range since 1976, when only

70 were found at two sites.
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The breeding birds of some built-up areas in south-east

Scotland

S.R.D. da PRATO
Territory mapping showed densities of breeding birds

(excluding feral pigeon, House Sparrow and Starling)

ranged from 0.25/ha in high-rise developments and 3.9/ha

in post-war estates with individual gardens, to 9.0/ha in

the Edinburgh Botanic Garden. House Sparrow and
Starling densities were estimated at 3.6/ha and 0.9/ha

respectively in the estates with gardens.

Species diversity was poor, especially among the

high-rise housing, except where relict woodland
persisted. Houses with small, individual gardens had
only four common species: Dunnock, Blackbird, House
Sparrow and Starling. Nearly 30 species held territory in

the Botanic Garden, but warblers, buntings and several

finches were absent. It is argued that the value of

gardens to birds can be exaggerated and more attention

should be paid to those areas of scrub and wood edge
within towns which are often threatened by
development or landscaping.

Introduction

Most of us live in towns and spend more
time looking at birds in or near built-up

areas than in any other habitat. Quantitative

accounts of the breeding bird communities

of built-up areas are still rather scarce and,

in Britain, have mostly been carried out in

the southern half of England (Simms 1975)

and in parks or pre-war (1939) suburban

estates with fairly large gardens. Housing
patterns are rather different in Scotland,

which has different building regulations and

a higher ratio of local authority housing

than in England. This is now changing but

even the newer, private estates have much
smaller gardens than those studied in

London suburbs by Simms and others.

This paper describes the results of bird

census work in several areas of modern
(post- 1945) housing in Edinburgh and East

Lothian. For comparison, birds in the Royal

Botanic Garden, Edinburgh were also

censused. This is an expertly maintained

area of trees, shrubs and other horticultural

features which probably represents the

optimum type of garden for birds that also

satisfies human desire for neatness.

Study areas

There were three study sites:

1. A 60.4 ha area of low-rise housing of

one or two storeys in Tranent, East Lothian,

20 km east of Edinburgh. All the houses

were built after 1945 and most have a

garden. The area includes local authority

housing built in three stages since 1945 and

featuring house types found commonly
through central Scotland. The earhest style

comprises two storey houses which are semi-

detached or in blocks, mostly with privet

Ligustrum ovalifolium hedges (Plate 1). The



1989 Breeding birds of urban areas in SE Scotland 171

PLATE 1. Post-war council housing at Tranent with privet hedges important to nesting Blackbirds.

next stage comprises terraced housing with

smaller gardens, wooden rail fences and

areas of grassy open space (Plate 2). The
newest stage is a mixed development,

recently landscaped with beds of shrubs

such as Berberisspp., Cornusspp. and small

trees, mostly not of native origin. There is

also a private housing estate started around

1970 and not yet completed, with a similar

density of houses to the adjacent council

developments. The owner-occupier houses

are of several designs and laid out in terraces

or low-rise blocks; all have gardens but only

single rail fences, though many now have

shrubs or hedges, notably of hybrid cypress

XCupressocyparis leylandii (Plate 3).

2. A 118.8 ha area of high-rise housing in

Wester Hailes, Edinburgh. Wester Hailes is

a large (c.l8,(XX) people) suburban estate

built in Edinburgh by the local authority

after 1960. House types vary from high-rise

blocks to smaller units but only a minority

of houses have their own gardens, and open

space consists mainly of grass with a few

beds planted with bushes (Plate 4). There

are also a few mature trees which pre-date

the estate, and two scrubby areas. One of

these is on the edge of a railway and the

other is an area in which some native

deciduous trees and bushes exist as a relict

on one side of the estate.

3. The Royal Botanic Garden, Edinburgh.

This famous garden of 30 ha has lawns,

shrubberies, trees, a rock garden and a

pond. As the emphasis is on maintaining a

plant collection there are few parts that are

regularly cropped or used for displays of

seasonal, annual flowers (Plate 5).
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PLATE 2. More recent council housing at Tranent with modern fencing instead of hedges.

PLATE 3. Owner^cupier housing at Tranent built in the 1970s; the limited fencing has encouraged

the planting of a variety of trees and bushes.
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PLATE 4. Part of the Wester Hailes Estate, Edinburgh, where most houses do not have gardens.

PLATE 5. The Royal Botanic Garden, Edinburgh.
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TABLE 1. Number of birds holding territory in three urban areas of Lothian, south-east Scotland, in 1986.

Species Royal Botanic

Garden

Tranent Wester

Hailes

Little Grebe Tachybaptus ruficollis

Mallard Anas platyrhynchos

Sparrowhawk Accipiter nisus

Moorhen Gallinula chloropus

Woodpigeon Columba palumbus

Collared Dove Streptopelia decaocto

Tawny Owl Strix aluco

Swallow Hirundo rustica

House Martin Delichon urbica

Pied Wagtail Motacilla alba

Wren Troglodytes troglodytes

Dun nock Prunella modularis

Robin Erithacus rubecula

Blackbird Tardus merula

Song Thrush Turdus philomelos

Mistle Thrush Turdus viscivorus

Whitethroat Sylvia communis
Willow Warbler Phylloscopus trochilus

Goldcrest Regulus regulus

Coal Tit Parus ater

Blue Tit Parus caeruleus

Great Tit Parus major

Magpie Pica pica

Crow Corvus corone

Chaffinch Fringilla coelebs

Greenfinch Carduelis chloris

Goldfinch Carduelis carduelis

Linnet Carduelis cannabina

Bullfinch Pyrrhula pyrrhula

Hawfinch Coccothraustes coccothraustes

TOTAL TERRITORIES

Density/ha

Feral pigeon Columba livia

House Sparrow Passer domesticus

Starling Sturnus vulgaris

1

1

1 ?

1

7 1

6 5

1 ?

1

36 ?

1

6 1

39 32 5

32 2 1

52 146 5

19 5 1

1

1

1

6

6

29 2 4

9

2 1

28 1 3

17 5 4

2

270 237 30

9.0 3.9 0.25

PNC PNC
32 215 PNC
22 55 PNC

1. The last three species are not included in territory totals or densities.

2. PNC = Present, not censused (feral pigeons probably do not breed in RBC).

3. ? = Seen but not definitely holding territory.

4. Species recorded that did not qualify as territory holders were Swift Apus apus (all sites) and

Siskin Carduelis spinus (RBG).



1989 Breeding birds of urban areas in SE Scotland 175

Methods

Territories of breeding birds were mapped
between late March and early July 1986.

Current recommendations by the British

Trust for Ornithology for British Common
Bird Census workers are to make most
observations in the morning. Due to its

opening hours it was not normally possible

to visit the Botanic Garden in the early

morning or late evening and most visits had

to be made in early evening, but R. McBeath
was able to supplement my data when the

garden was closed to the public. All the visits

to Wester Hailes were in early morning and

those to Tranent were in the morning and

evening. It was not possible to census feral

pigeons, House Sparrows or Starhngs at

Wester Hailes, but an attempt was made to

census House Sparrows and Starhngs at

Tranent and the Botanic Garden.

All scientific names for birds are given

in Table 1 unless mentioned only in the text.

Results and Discussion

The Botanic Garden held 270 territories of

25 species together with feral pigeons,

House Sparrows and Starlings (Table 1).

The post-war low-rise estates at Tranent

held 237 territories of 1 1 species, while the

Wester Hailes estate held only 30 territories

of 13 species. The number of species found

in Wester Hailes is really more than this type

of housing development would normally

hold as the single Whitethroat, Willow

Warbler and Wren and most of the

Dunnocks, thrushes and finches occurred in

areas of scrub or trees that pre-dated house

building but had been left at the edge of the

development.

In Tranent songbird density was higher

but species diversity was low; only

Dunnock, Blackbird, House Sparrow and

Starling could be described as common and,

in one area where the houses were suitable.

House Martins were numerous. During

fieldwork it was noticed that Blackbirds

were not evenly distributed throughout the

census area. Older houses and gardens

tended to hold more Blackbirds (Table 2)

probably because most of these houses had
privet hedges planted by the local authority,

and these were invariably used by the

Blackbirds for nesting. Of the newer

developments, privately owned houses had
more Blackbirds in their gardens than local

authority housing of similar age. The most
hkely explanation of this difference is that

the local authority housing had been

supphed with wooden "ranch rail" fences

but the private scheme had very little

fencing. This led owners to plant bushes and

evergreen hedges which gave similar nest

sites for Blackbirds to those found in the

gardens of the older council houses. The
newest council development, despite

extensive landscaping, has as yet few

Blackbirds, probably because the bushes are

still small.

The Botanic Garden had more birds of

more species than the other gardens, and

one species. Hawfinch, that is scarce in

Scotland, but there were some notable

absences. No warblers or buntings held

territories and several cardueline finches,

such as Linnet and Redpoll Carduelis

flammea, were absent. This pattern is

typical of the Garden, where Redpolls have

bred only once in 15 years (R. McBeath
pers. comm.). Spotted Flycatcher

Muscicapa striata and Treecreeper Certhia

familiaris did not hold territories in 1986 but

had done so in previous years. The numbers

of some resident species, notably Goldcrest,

were relatively low in 1986 due to severe

winters in the early 1980s (R. McBeath pers.

comm.) but this would apply to all the study

areas and should not affect comparisons

between them.

The high density of a limited range of

species in the Botanic Garden is typical of

similar habitats elsewhere. The Blackbird

density of 1.7/ha is lower than that found

in Oxford Botanic Gardens by Snow (1988)

but similar to other habitats he quotes e.g.

1.2/ha in University Parks, Oxford.

Blackbird density was higher in parts of

Tranent reflecting the fact that some
adjacent open spaces such as playing fields.
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TABLE 2. Densities of Blackbirds in different house and garden types at Tranent, East Lothian.

Local authority housing Owner-occL

1970-1980

ipier houses

1945-1960 C.I 965-1 980 post-1980 post-1980

Garden features Privet

hedges
Wood
fences

Open plan,

shrubberies

yet to

establish

Open plan

with

hedges
and shrubs

Open plan

planting

yet to

establish

Area in ha 17.6 19.1 7.6 7.5 8.5

Blackbird 72 35 7 29 3

territories

Density/ha 4.1 1.8 0.9 3.9 0.4

which at least some birds used for foraging,

were not included in the calculations of area.

In the Edinburgh Botanic Garden lawns

were interspersed with trees and bushes and

the Blackbirds were probably less likely to

feed elsewhere. Blackbird density is actually

higher in gardens with suitable cover than

in woodland (Snow 1988) but this applies

to few other species, apart from feral

pigeon, House Sparrow and Starhng, which

are among the few birds to benefit directly

from human settlement (Murton 1971). As
none of these three species is easily censused

by territory mapping the figures obtained

in this study must be treated with great

caution and a separate study, probably

relying on finding nests, would be needed

to give reahstic figures. These species are so

abundant in urban areas that they can

sometimes become pests and it is

appropriate to exclude them from
comparisons between habitats when the aim

is to estabhsh what sort of houses and
gardens will provide conditions for those

birds that people want to encourage.

Simms' (1975) census work in a pre-war

London suburb and a study by Batten

(1972a) in a newer area nearby showed that,

when House Sparrows were discounted.

Blackbirds made up from 40-50% of the

breeding bird community with Starlings the

next most numerous species. Their figures

for species such as Robin, Blue and Great

Tit, though usually less than 10% of the

breeding songbirds, were higher than found

in this census in Tranent. This could be

because post-war housing estates have

smaller gardens which, in turn, usually have

fewer trees or shrubberies than older

housing. The density of almost 6 territories/

ha found by Batten was rather higher than

the 4.8/ha in Tranent (when Starlings are

included for comparability). Batten (1972b)

showed that as his study area was built up
the numbers of breeding species dechned.

He considered that a completely urbanised

area where the houses had gardens would
hold around 20 regular breeding species; this

is around double the number found at

Tranent. However the gardens in Batten's

study area seem to have been larger and

longer established. He suggested that high-

rise developments, which he was not able

to study in detail, would hold under 10

breeding species. This is in line with the

results from Wester Hailes when the birds

from the relict wood are excluded.

The differences found at Tranent in the

density of Blackbirds between different

types of post-war housing demonstrate that,

even within the small areas of ground that

make up modern gardens, the way they are

managed has a considerable effect on their

suitability for breeding birds. Bird numbers

and variety can be further enhanced by the

provision of food and water (Glue 1982).

This tends to have a more obvious effect in

the non-breeding period, especially during
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severe weather, but could affect breeding

birds by increasing winter survival rates or

allowing early breeding by individuals which

had been able to maintain their physical

reserves. Several species sometimes breed

earher in gardens than in woods but the

situation is complex and artificial feeding

may not be the only factor involved (Perrins

1979, Snow 1988).

The limited avifauna found in most of

Wester Hailes indicates that modern house

designs that have proved unpopular with

many tenants also provide a poor environ-

ment for wildlife. High-rise blocks are no

longer being built by local authorities in

Britain and some of the environmental

improvements planned for existing schemes

such as the provision of individual gardens

for terraced houses, or the planting of trees

and shrubs, should help breeding birds.

However the value of gardens to birds must

not be exaggerated. The Botanic Garden,

which was the richest habitat found in this

study, had an impoverished avifauna

compared to deciduous woodland, especially

woods with a well-developed understorey

(Fuller 1982). Although not included in this

study there are habitats within the city of

Edinburgh that do hold the warblers,

buntings and cardueline finches that were

scarce or absent from the Botanic Garden.

These are invariably areas with native

"weeds" such as nettles Urtica dioica and

brambles Rubus spp. as well as indigenous

trees and bushes. The value of this sort of

habitat has been demonstrated elsewhere in

the Lothians (da Prato 1985); one

particularly rich area of scrub and trees held

over 30 breeding species at a density

equivalent to 22.5 territories/ha. It is

important that planners be made aware of

the value of such places that are too often

marked down for "environmental
improvement", which usually means
expensive landscaping that reduces the

area's suitability for breeding birds. This is

particularly unfortunate as the more natural

habitats are cheaper to maintain, more
resilient to damage, and richer in wildlife

and native plants.
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Short Notes

Foraging birds favouring burnt ground in

In recent years many farmers have burned

the rows of straw left by combine
harvesters. Each row is ht and parallel fires

run along the rows, burning straw, stubble

and other plants below. In dry weather some
or all the stubble between the rows also

burns. R.J. O'Connor & M. Shrubb (1986.

Farming and Birds. Cambridge University

Press, Cambridge, p. 87) wrote "the

immediate consequences of burning are to

attract birds to consume the invertebrates

exposed by the incineration of the straw",

but they did not document any examples.

In east Scotland, where straw burning

is widespread, I have noticed foraging

Lapwings Vanellus vanellus. Common Gulls

Larus canus. Herring Gulls Larus
argentatus, Black-headed Gulls L.

ridibundus. Rooks Corvus frugilegus and

harvested fields

StarUngs Sturnus vulgaris concentrating on
burnt strips. In August 1989, concentrations

of Herring Gulls and Rooks foraged on
burnt stubble only three hours after it was
burnt. Table 1 gives examples from Angus,

Kincardineshire and Aberdeenshire of the

use by birds of these stubble fields. Counts

were made from a car on pubhc roads, so

the birds were undisturbed.

Birds often foraged along the 60-80 cm
wide burnt strips, but also crossed from one

strip to the next, spending Httle time

foraging in between. As the burnt black

surface is largely bare and warms up in the

sun, invertebrates may be easier to see and

catch; it may also be easier for birds to walk

there than on stubbly ground. Gulls which

are sitting on the ground while resting and

sleeping during daylight also favour burnt

TABLE 1. Typical examples of bird numbers foraging on burnt and unburnt stubble.

Date Place Crop % of field burnt,

visually estimated

to nearest 5%

No. of foraging bird 5 on

burnt

stubble

unburnt

stubble

26.10.86 NW of Brechin Wheat 25 32 Lapwings

61 Common Gulls

C.100 Starlings

1.11.86 SW of Laurencekirk Barley

Barley

30

55

28 Lapwings

36 Common Gulls

2

1

2.11.86 NE of Nev^burgh Barley 25 68 Lapwings

48 Black-headed Gulls

23.8.87 NE of Ellon Barley 20 32 Lapwings 11

5.9.87 W of Newburgh Oilseed rape 15 89 Lapwings

24.9.88 SW of Kintore Barley 20 48 Common Gulls

25 Black-headed Gulls

2

6.8.89 SW of Stonehaven Barley 10 225 Herring Culls

31 Rooks

10

1

Note: For each species on each field, the binomial probability of obtaining such a high, or higher,

proportion of birds on burnt ground, on the hypothesis of a random distribution of birds,

was less than 0.1%.
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patches, possibly because it is warmer and
easier to sit there (e.g. in August 1989 I saw
42 Common and 114 Herring Gulls sitting

on burnt stubble in a barley field south-east

of Banchory, but no gulls were on the 65 ^o

of the field that was unburnt). In July-

August 1989, birds feeding on grain.

including Woodpigeons Columba
palumbus, finches, buntings and at times

Rooks, were all on unburnt ground. In such

cases, ahhough the grain on the burnt

stubble was easier to see than on the unburnt

stubble, it was probably less palatable

because the grains were partly burnt.

A. Watson, Institute of Terrestrial Ecology, Banchory, Kincardineshire AB3 4BY

Successful autumn nesting of Raven

On 1 January 1989 we saw a pair of Ravens
Corxus corax paying close attention to a

particular section of chff on the Galloway

coast. From previous experience we knew
this to be a Raven nesting site, and thinking

that the birds might have started to build

we looked over the cliff. We were astonished

to see, 10 m below, one large, almost

fledged chick on the edge of a complete,

well-hned nest. The young bird was fully

feathered with the tail feathers about 20-50

mm beyond the sheath. Quill sheaths were

also visible on some secondaries.

On 7 January the nest was empty and,

although a thick sea-fog prevented any

search for the birds, there was no reason to

beheve that the chick had not fledged

successfully. On 28 January Ravens were

again absent but whereas the nest had
formerly been copiously covered in

droppings, these had been washed away and

there was nothing to suggest that it had been

used recently.

Allowing three weeks for incubation

and five weeks before fledging, this Raven
pair must have laid around the first week
in November. The only other late autumn
breeding attempts we can trace relate to 1)

a nest with four eggs found near Sedbergh

in October 1945, which was subsequently

robbed (Westmorland Gazette 13 Oct 1945;

BE 39: 83-84), and 2) a nest with six eggs

found in S. Wales in November 1988 which

was also unsuccessful (R.E. Tallack pers.

COmm.). There were no examples among the

2096 Raven nest record cards held by the

BTO; it therefore seems likely that the

Galloway Ravens pro\ide the first record of

successful autumn breeding for the species

in Britain.

Ravens are well known as early

breeders, regularly la\ing in February and

sometimes in January, but autumn records

are too far outside the normal breeding

season to be considered as early nesting.

They are much more like the autumn nesting

that has often been noted in Rooks Corrus

frugilegus, which has been known since the

days of Gilbert White (Yarrell, W. 1845. .4

History of British Birds. Vol. 2. John van

Voorst, London, pp. 103-104). Rooks have

a pronounced autumn breeding activity

which includes carrying sticks, sometimes

building nests, and occasionally even laying

eggs and hatching young. However, no

young are known to have Hedged from such

nests (Coombs, F. 1978. The Cro\<s.

Batsford, London, p. 94).

On 9 April 1989 there were three small

Raven young in the same nest in Galloway

which were fledged successfully. There was

no way of knowing if the same parent birds

were involved.

We would like to thank D. Glue. W.G. Harper,

D. Ratcliffe and R.E. Tallack for their assistance

in the preparation of this note.

R. and B. Meams, Connansknowe, Kirkton, Dumfries DGl ISX
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Diet of Snowy Owls on Cairn Gorm plateau in 1980 and 1987

In his general survey of the Cairn Gorm hill

birds, A. Watson (1966, SB 4: 179-203) gave

records of Snowy Owls Nyctea scandiaca on
the Cairn Gorm plateau, pointing out that

they occurred in years of Ptarmigan
Lagopus mutus abundance and that nesting

might be possible in a year of high

Ptarmigan numbers. At that time there was
sparse information on diet. This note

assesses diet from the contents of pellets

collected in recent years and reviews the

pubhshed information for Scotland.

A single male Snowy Owl summered on
the Cairn Gorm plateau in 1980 and pellets

cast in July were collected from one of its

roosts. In 1987 a female summered and
pellets were collected in late June, July and
early August; some were not fresh and could

have lain for months.

As Snowy Owls tend not to pluck their

prey but to consume it in large lumps, pellet

contents reflect the diet well. The 1980

pellets contained the undigested remains of

at least two small wader chicks, four full-

grown Ptarmigan and three young game
birds (Table 1). The 1987 pellets contained

remains of mountain hare Lepus timidus

leverets, field voles Microtus agrestis, a full-

grown Red Grouse Lagopus I. scoticus,

some wader chicks and Ptarmigan. The
largest item was a leveret of 815 g (calculated

from the length of the jawbone) which was
about one-third grown. Mountain hare and
Ptarmigan together comprised at least 96%
of the diet by weight.

There are two pubUshed notes on
Snowy Owl diet in this area. A male which

summered in 1952 and 1953 had fed on a

mountain hare and several grouse-like birds,

probably Ptarmigan (Tewnion, A. 1954.

Cairngorm Club Journal No. 89). Pellets

from a male in 1965 contained the remains

of mountain hare. Ptarmigan and field voles

(Weir, D. In: Nethersole-Thompson, D. &
Watson, A. 1981. The Cairngorms. Melven,

Perth, p. 143). The same authors also report

that Snowy Owls resident on moorland in

lower Speyside in the mid-1970s fed on

mountain hare and Red Grouse. Three

studies of diet elsewhere in Scotland also

emphasised the importance of young hares

or rabbits Oryctolagus cuniculus and large

birds. Ten pellets from a bird summering

in Orkney contained the remains of half-

TABLE 1. The contents of Snowy Owl pellets from Cairn Gorm plateau In 1980 and 1987

Prey Item Minimum no.

In 1980

of items in sample

In 1987

Total

% items % by weight

(6 pellets) (24 pellets) (total 8.6 kg)

Short-tailed field vole 8 19 3

Mountain hare^ — 10 23 44

Red Grouse (full grown) — 1

Ptarmigan (full grown) 4 3 47

(All tetraonids)

52

(All tetraonids)

Tetraonid chicks*° 3 9

Wader chicks** 2 3 12 1

TOTAL PREY ITEMS 9 34

Notes:

+ Mean weight = 337 g + 61 (SE) (range 155 to 815)

calculated from jawbone lengths (Flux, J. 1970.7. Zool., Land. 161: 75-123).

* Mean weight = 58 g + 8 (SE) (range 30 to 105)

calculated from tarsus lengths (Marquiss, unpublished data).

° At least 6 (probably all) were Ptarmigan.
** At least 3 (probably all) were Dotterel Charadrius morinellus.
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grown rabbits (Balfour, E. 1964. SB 3:

33-34) and owls on Lewis fed exclusively on
young rabbits weighing 130-700 g
(Marquiss, M. & Cunningham, W.A.J.
1980. SBW: 56-57). At Fetlar, Shetland the

onset of breeding coincided with the

emergence of small rabbits. Initially they

dominated the diet but as small to half-

grown rabbits became scarce, the owls

preyed mainly upon large and medium-sized

birds, particularly the chicks of Oyster-

catcher Haematopus ostralegus and
Whimbrel Numenius phaeopus (Robinson

M. & Becker, CD. 1986. BE 79: 228-242).

Apparently, nowhere in Scotland have

Snowy Owls sustained themselves on
rodents, which are the main prey of breeders

in the Arctic (e.g. Watson, A. 1957. Ibis 99:

419-462; Wiklind, C.G. & Stigh, J. 1986.

Ornis Scand. 17: 268-274). On the Cairn

Gorm plateau rodents are smaller than those

found in the Arctic and were a minor part

of the diet. The main prey sustaining owls

were leverets, which are only seasonally

available, and Ptarmigan, which are at low

density in some years.

Snowy Owls could perhaps nest in a

year of very high Ptarmigan numbers, as in

the central highlands of Iceland where there

are no rodents and they feed mainly on
Ptarmigan (Watson, 1966). Between 1940

and 1988 at least five adult males, a young
male and two females have been recorded

in the Cairngorm mountains (Nethersole-

Thompson, D. & Watson, A. 1981 and
SBRs). In contrast to the Northern Isles,

females were rare and only once were a male

and female present in the same year (1980).

However, as the male was on the Cairn

Gorm plateau and the female in the

Grampians, they were too far apart to meet.

We thank Chris Thomas, Keith Duncan, Stuart

Rae and Richard Thaxton for collecting pellets.

The field work in 1987 was carried out as part

of the Nature Conservancy Council Mountain
Plateau Ecology Project, who thank the RPSB
for permission to work on their Loch Avon
reserve. Adam Watson commented on the draft.

M. Marquiss, Institute of Terrestrial Ecology, Banchory, Kincardineshire AB3 4BY
R. Smith and H, Galbraith, Nature Conservancy Council, Edinburgh EH9 2AS.

Starlings excavating nest holes in sand

On 4 May 1989 a Starling Sturnus vulgaris

was observed leaving a hole in a sand dune

at Tres Ness, Sanday, one of the Orkney
Islands. The dune was about 12 m high and

the hole, the only one in the dune and c.2

m from the base of the dune, entered at a

point where a small sand chff abutted with

loose sand sloping at about 45°. Small claw

marks in the damp sand indicated regular

entering and exiting the hole which was

10 X 8 cm at its entrance. On the following

day the hole entrance had been covered by

a sand sUp. Knowing its location the site was

excavated and, following the horizontal

tunnel in for about 0.5 m from where the

entrance had been, a wider chamber was

found, about 20 cm wide, where there was
the initial construction of a nest. Lengths

dunes

of marram grass Ammophila arenaria had
been worked into a wreath-hke base. An
additional tunnel ran back from the nest

chamber for about another 0.5 m and was
inchned shghtly upward.

On the same day two more holes were

found in the same dune system but about

1(X) m from the destroyed nest. These were

in a small sand cliff and the tunnels

extended back for only short distances (10

and 25 cm). The presence of the birds and
claw marks indicated that they were

excavating fresh nest sites. C. Feare (1984.

The Starling. Oxford University Press,

Oxford) lists a large number of hole sites

that Starlings use for nesting but this is the

first recorded instance of Starlings

excavating their own nest holes.

R.W, Summers, Leenane, Gong Lane, Bumham Overy Staithe, King's Lynn, Norfolk
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Early return of Oystercatchers to north-

The winter and early spring of 1988/89 were

exceptionally mild and there were many
reports of unusually early nesting, flowering

and insect activity (e.g. Morison, J.I.L. &
Spence, R.A. 1989. Weather 44: 176-179;

BTO News 161: 14). During the course of

a study on farmland waders from 1986-88

at Finzean, 37 km WSW of Aberdeen in

north-east Scotland, we caught and wing-

tagged breeding adult Oystercatchers

Haematopus ostralegus each year. We
recorded the dates on which we first saw

marked birds in the study area in 1987 and

1988, and knew from reported sightings that

they wintered around the British coast from

Aberdeen to the Exe estuary in Devon (720

km SSW). Because the weather was so mild

in 1989, we thought that Oystercatchers

would return early. To test this visits were

made to Finzean twice a week in February

and March to compare the date of first

sightings of marked birds with the two
previous years. For each year, the number
of birds seen by a given date was expressed

as the percentage of the total number seen

by the end of March.
Birds began to return to the breeding

grounds earlier in 1989 (Fig. 1). Fifty

percent of all marked birds seen had
returned by 6 March (6 and 10 days earlier

than in 1988 and 1987 respectively), and

95^0 had been seen by 17 March (10 and 12

days earher than in 1988 and 1987

respectively). The results for 1989 are

conservative as observations were made
daily in 1987 and 1988, but birds which may
have been present but were overlooked in

1989 would not be seen for at least another

three days.

The mean monthly temperatures for

Exmouth, Devon, close to the most
southerly wintering location, and at

Craibstone, Aberdeen (the site nearest to

Finzean for which meteorological data were

available) show progressively milder

temperatures for both February and March
from 1987 to 1989 (Table 1, data from

Monthly Weather Report, HMSO,
London). These data indicate that over the

east Scotland In spring 1989

three years considered, there was a close

correspondence between dates of arrival at

Finzean (and presumably the dates of

departure from wintering grounds) and
February and March temperatures.

The data presented in Fig. 1 include

sightings of 24 birds caught in 1986 which
were common to all years and 21 birds

caught in 1987 which were common to two
years. It could therefore be argued that the

observed pattern was due to birds returning

progressively earlier as they became older.

To allow for this possibility, the analysis was
repeated with individuals represented only

once; although sample sizes were reduced,

the pattern in Fig. 1 was unaltered.

Therefore we conclude that mild weather

was an important factor affecting the time

of return to the breeding grounds.

An advantage of early return for
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FIGURE 1. Dates on which marked
Oystercatchers returned to Finzean,

Aberdeenshire in 1987-89. The number of birds

which returned by a particular date is

expressed as a percentage of the total present

by the end of March each year (n = 40 in 1987,

n = 60 in 1988, n = 62 in 1989).
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TABLE 1. Air temperatures (°C) at Exmouth, Devon, and Aberdeen in February and March 1987-89.

FEBRUARY MARCH

Mean Difference

mean (A + B)

Mean Difference

mean (A + B)

Max. Min. from 1951-80 Max. Min. from 1951-80

(A) (B) average (A) (B) average

a) Exmouth

1987 8.0 2.5 + 0.3 8.9 2.8 -0.6

1988 8.9 2.8 + 0.9 10.5 5.3 + 1.4

1989 11.0 3.8 + 2.2 12.1 4.8 + 1.8

b) Aberdeen

1987 5.4 0.1 + 0.1 6.1 0.2 -1.2

1988 6.0 0.8 + 0.8 7.2 0.9 -0.2

1989 7.8 1.0 + 1.8 8.9 1.3 + 0.8

Oystercatchers would be that they could

breed earher. Chicks which hatch early are

better able to avoid the adverse effect of dry

spells in mid-summer (N. Picozzi & D.C.
Catt, unpubHshed data). However, there

can be a cost to an early return. M. Bell's

(SBIS: 106- 11 3) counts at Aberdeen showed
that once the winter flock there dispersed,

Oystercatchers did not return even if

weather conditions inland deteriorated, and

A. Watson (SB 11: 55-56) recorded

Oystercatchers starving in inland

Kincardineshire and Aberdeenshire in bad
weather in March 1979. Fortunately, in 1989

the weather remained favourable.

We are obliged to colleagues for their helpful

comments.

TV. Picozzi & D,C, Catt, Institute of Terrestial Ecology,

Banchory, Kincardineshire ABS 4BY

Cliff nesting Merlins in north-west Sutherland

According to the literature. Merlins Falco

columbarius seldom nest on cliff ledges in

Britain, but usually nest on the ground or

in the tree nests of other birds (BWP Vol

2; Brown, L. 1976. British Birds of Prey.

Collins, Glasgow). In other parts of the

Merlin's range, however, such as Iceland

and Newfoundland, cliff nesting appears to

be more common (Cade, T.J. 1982. Falcons

of the World, Colhns, Glasgow).

Since 1972, we have monitored the

numbers and distribution of breeding

Merlins in a 3000 ha study area in NW

Sutherland. Each year, between two and
four pairs are known to have nested. To
date, we have found a total of 12 nests; 1

1

were sited on six steep, but well-vegetated

cliff faces, and one was in vegetation on the

top of an isolated 7 m lump of Lewisian

gneiss. Two of the cliff nests could not be

inspected due to their inaccessibility; the

other nine were located 15-150 m above the

base of the cliff. Clutch sizes ranged from
three to five eggs (mean = 4.5, SD 0.7, n =

10).

At one cliff. Merlins bred every year
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between 1974 and 1980. However, in 1981

the site was occupied by a pair of Peregrines

Falco peregrinus. Although the Peregrines

reared young, they have not nested there

since, and Merhns have not subsequently

reoccupied the site. Golden Eagles Aquila

chrysaetos sometimes nested on this cliff up

to the early 1960s. At another site. Merlins

nested on the same cHff as a pair of Kestrels

Falco tinnunculus. We have found no
Merlin nests on the ground or in trees even

though sites comparable with those used on
moorlands in other parts of the British range

are available. A possible explanation is that

the cliff sites are better protected against the

wide variety of ground predators that occur

on the study area.

P,S., M.L.P. & D.B,A. Thompson, Ivy Cottage, Culrain, Ardgay, Sutherland IV24 3DW

Inland Fulmars on St Kilda

Many observers have noticed the coastal

distribution of the Fulmar Fulmarus
glacialis at St Kilda and have commented
on their slowness to adopt inland breeding

as has occurred at other colonies. This note

describes some confusion in the literature

about the history of inland breeding on

Hirta and gives more precise details of my
own observations of an inland site there in

1961 and 1962. Tasker et al (SB 15: 21-29)

state that a few Fulmars "now nest inland"

on Hirta and that "this habit started around
1981". However K. Williamson and J.M.

Boyd (1960. St Kilda Summer. Hutchinson,

London) recorded "inland" sites among the

Mullach Bi crags overlooking Glen Mor
since 1956 but did not know if breeding

occurred. M.P. Harris and S. Murray (1978.

Birds of St Kilda. NERC, Cambridge) state

"some few pairs have nested high up on the

cliffs of Mullach Bi since the early

1950s" but it is not clear how inland these

sites were.

Inland breeding in Glen Mor was

recorded on 5 July 1959 by Dr D.G.

Boddington, and what I presumed to be the

same colony, on an inland cliff, had at least

one young on 23 August 1961 (SB 2:

459-467). This site could not be described

as "high up on the cliffs of Mullach Bi" (the

highest peak of which is 355 m) as I

estimated the position at about 57° 49' 5"

N and 8° 36' 15" W, some 150 m above sea

level and c.400 m south-west of the head of

Glen Bay. This was the site where 42 sitting

birds were counted on 28 April 1962 (SB 2:

459-467). Thus the history of inland nesting

of Fulmars at their oldest and largest colony

in Britain goes back further than that

suggested by Tasker et al.

W.E. Waters, Orchards, Broxmore Park, Sherfield English, Romsey, Hampshire SOS1 6FT

Summer flocks of juvenile Starlings

Dr C.J. Henty's note (SB 15: 135) on the

summer flocking of juvenile Starlings

Sturnus vulgaris reminded me that when I

lived in Manchester half a century ago and

walked on the hills, I used to see flocks of

Starhngs, mostly birds of the year, in the

summer. This is recorded in my Birds and
Woods (1962. Oxford University Press,

Oxford, p. 264). The following locations

where flocks were seen are those noted in

my diaries:

1 . Crowden Great Brook (north of A628
Manchester-Sheffield road, G.R. SK:

060620), 28 July 1934 on moorland

dominated by cotton grass Eriophorum

vaginatum and wavy hair grass

Deschampsia flexuosa.
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2. Three Shire Heads (near Buxton, G.R.
SK: 010685), 23 June 1935 on cotton grass

moorland.

3. Higher Disley (Cheshire, G.R. SJ:

980840), 29-30 June 1935 on moorland with

mat-grass Nardus striata dominant.

4. Between Wensleydale and Cray
(Yorkshire, G.R. 943791), 19 September

1967, seen from the road.

Localities 1-3 are at or above 380 m (1250 ft)

O.D., and Cray hes at 304 m (1000 ft) O.D.

Evidently this moving to the hills by
Starlings, mostly but not exclusively young,

is normal in the north. Since in England the

Starling breeds mostly in towns many of the

birds must have come long distances but

probably not further than they have been

recorded as traveUing between their winter

roosts and their feeding grounds. Neither I

in Birds and Woods nor E. Sims in

Woodland Birds (1971. Collins, London)
recorded such flocks in woodlands.

W.B. Yapp, 6 Croft Lodge, Barton Road, Cambridge CBS 9LA

OBITUARY

JAMES WATT MACDONALD 1928-88
Jimmy Macdonald died from a heart attack

on 28 December 1988. He was a member of

the SOC and RSPB but few Club members
will know how much this modest and retir-

ing man contributed to ornithology and con-

servation. Born in Fife, he quahfied as a

veterinary surgeon at Glasgow in 1954.

After work in general practice at Keith, and
at the BOCM Poultry Diagnostic
Laboratory he joined the staff of the

Ministry of Agriculture (MAFF) Veterinary

Laboratory at Lasswade in 1956. Very

unusually in his profession, he worked
wholly on birds for more than 30 years. He
became highly expert in the diagnostic

pathology of poultry and wild birds and was

active in several fields of poultry disease

research.

Dr J.E. Wilson, when Director at

Lasswade, began long-term studies of wild

bird disease and mortality and Jimmy
entered keenly into this field, continuing

from 1962 a series of papers in Bird Study.

His authoritative post-mortems contributed

especially to the many studies by others

from the 1950s which estabhshed the role

of organo-chlorine pesticide use in the

population declines of many birds. He was
very often able to qualify, reduce or exclude

the possibility that other factors were involv-

ed in deaths, and his name appears in the

acknowledgments of most of the important

papers.

Jimmy's post-mortems were notably

important when the widespread, deHberate

poisoning of predatory birds became evident

in the late 1960s. He ensured that he was
very well-informed on many aspects of this

problem, and we may owe more than ornit-

hologists appreciate to his discrete advice to

pubhc service colleagues. His reports and
advice also were very valuable to many
ecological studies, such as the long-term

grouse work at Banchory, and to those of

many individuals. They also contributed in

no small measure to the better husbandry

of zoo birds.

His colleague C.J. Randall wrote in

The Veterinary Record of Jimmy as "most
courteous and considerate freely

shared and extensive knowledge the

most unassuming of men and never pushed

himself forward". We miss him and extend

our warmest sympathy to his wife, his

daughter and his two sons, and to the many
friends of this good man.

D.N. Weir
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Items of Scottish Interest

The papers and reports on birds in Scotland listed here deal mainly with status and distribution.

Papers in the widely available journals British Birds, Bird Study and Ringing and Migration

are excluded. Most are available in the Waterston Library for reference. Items marked with

an asterisk are available from the SOC postfree to members at the prices quoted.

The librarian is glad to receive reprints or copies of papers on any aspect of ornithology

or general natural history.
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Scientific papers

Baillie, S.R. & Milne, H. 1989. Movements of

Eiders on the east coast of Britain. Ibis 131

:

321-335.

Benn, S., Murray, S. & Tasker, M.L. 1989.

The birds of North Rona and Sula Sgeir.

Nature Conservancy Council, Seabirds at

Sea Team, Aberdeen (47 pp) £5.00*.

Birkhead, T.R. & LesseUs, CM. 1988. Copulation

behaviour of the Osprey. Anim. Behav. 36:

1672-1682.

Black, J.M. 1988. Preflight signalling in Swans:

a mechanism for group cohesion and flock

formation. Ethology 79: 143-157. A study

of Whooper and Bewick Swans in Scotland.

Black, J.M. & Owen, M. 1988. Variations in pair

bond and agonistic behaviors in Barnacle

Geese on the wintering grounds. Pp. 39-57

in Waterfowl in Winter M.W. Weller (Ed),

Univ Minnesota Press. A study in Scotland.

Black, J.M. & Owen, M. 1989. Parent-offspring

relationships in wintering Barnacle Geese.

Anim. Behav. 37: 187-198. A study in

Scotland.

Black, J.M. & Owen, M. 1989. Agonistic behav-

iour in Barnacle Goose flocks: assessment,

investment and reproductive success. Anim.
Behav. 37: 199-209. A study in Scotland.

Daniels, T.P. 1989. Seabirds of the McCormaig
Islands, Argyll. Seabird Group Newsletter

54: 4-5.

Evans, P.G.H. 1988. Intraspecific nest parasitism

in the European Starling. Anim. Behav. 36:

1282-1294. A study in Scotland.

Fuller, R.J. & Percival, S.M. 1988. Surveys of

breeding waders in the southern isles of the

Outer Hebrides, 1983-1987. Nature Conser-

vancy Council, CSD Report no. 904 (40 pp).

A study of waders of the machair.

Furness, R.W. 1988. Predation of ground-

nesting seabirds by island populations of

Red Deer and sheep. /. Zool. (Lond.) 216:

565-573. The effects on the breeding success

of terns, skuas and Manx Shearwaters.

Galbraith, H. 1989. Arrival and habitat use by

Lapwings in the early breeding season. Ibis

131: 377-388.

Green, P.T. & Theobald, CM. 1989. Sexing

birds by discriminant analysis: further con-

siderations. Ibis 131: AA2-AA1 . Based on a

study of Rooks and Jackdaws in south

Scotland.

Harris, M.P. & Wanless, S. 1989. Fall colony

attendance and breeding success in the

Common Murre. Condor 91: 139-146. A
study of Guillemots on the Isle of May
1982-87.

Hudson, A.V. & Furness, R.W. 1989. The

behaviour of seabirds foraging at fishing

boats around Shetland. Ibis 131: 225-111

.

Mayhew, P. & Houston, D. 1989. Feeding site

selection by Wigeon in relation to water.

Ibis 131: 1-8. A study at Caerlaverock on

the Solway Firth where up to 800 Wigeon

regularly winter.

Mitchell, J. 1989. David Bruce - the early

naturalist years. Forth Naturalist and

Historian 1 1 : 89-93. Bruce was the first to

find nesting Dotterel in Britain.

Mitchell, J. 1987. The Ruby-crowned Kinglet at

Loch Lomond: supplementary notes. Scott.

Nat. 1987: 47-48. Supporting the conten-

tion that the Ruby-crowned Kinglet should

be on the British list.

Monaghan, P., Uttley, J.D., Burns, M.D.,

Thaine, C & Blackwood, J. 1989. The

relationship between food supply, repro-

ductive effort and breeding success in

Arctic Terns. J. Anim. Ecol. 58: 261-274.

Compares breeding failure in Shetland with

breeding success on Coquet Island,

Northumbria in 1987.

Newton, I. 1988. A key factor analysis of a

Sparrowhawk population. Oecologia

(Berlin) 76: 588-596. An analysis of the

breeding population in Eskdale, southern

Scotland over the period 1972-86.
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Newton, I., Bogan, J.A. & Haas, M.B. 1989.

Organochlorines and mercury in the eggs

of British Peregrines. Ibis 131: 355-376.

This study covers 1963-86 in eight regions

of Britain and Ireland, including four in

Scotland.

Owen, M. & Black, J.M. 1989. Factors affecting

the survival of Barnacle Geese on migration

from the breeding grounds. J. Anim. Ecol.

58: 603-617. A study of ringed birds of the

Svalbard breeding population which winter

on the Solway.

Prys-Jones, R.P., Kirby, J.S. & Evans, A. 1988.

The role of the Uists as a late spring staging

post for some nearctic-breeding waders.

British Trust for Ornithology Research

Report no. 38 (32 pp).

Stroud, D.A. (Ed) 1989. Birds on CoU and Tiree:

status, habitats and conservation. Edin-

burgh, Nature Conservancy Council/Scottish

Ornithologists' Club (191 pp) £6.50*.

Thomas, C.J., Thompson, D.B.A. & Galbraith,

H. 1989. Physiognomic variation in Dotterel

clutches. Ornis Scand. 20: 145-150. A study

of 124 clutches, mostly photographed in the

field in Scotland.

Wanless, S., Morris, J.A. & Harris, M.P. 1988.

Diving behaviour of Guillemot, Puffin and

Razorbill as shown by radio-telemetry. J.

Zool. (Lond.) 216: 73-81.

Ward, S. & Bullock, D.J. 1988. The winter

feeding ecology of the Black-tailed Godwit
- preliminary study. Wader Study Group
Bull. 53: 11-15. A study on the Eden
estuary, Fife.

Watson, A., Payne, S. & Rae, R. 1989. Golden

Eagles: land use and food in northeast

Scotland. Ibis 131: 336-348.

Multi-paper reports

Proc. 1st Symposium on the Golden Eagle in

Europe. Published by Centre Recherche

Alpin Vertebres, 1987 (175 pp). Available

from S. Michel, Le Coin, 05350 Mohnes
en Queyras, France.

Bird Reports

Argyll Bird Report for 1987 + 1988. (47 pp)

C.A. Galbraith, A.R. Jennings and M.
Madders (Eds) 1989. £5.50*.

Angus and Dundee Bird Reportfor 1987. (50 pp)

R.D. Goater (Ed) 1989. £3.25*.

Arran Bird Report for 1988. (15 pp) M. Dunn
(Ed) 1989. £1.00*.

Ayrshire Bird Report for 1988. (44 pp) Angus
Hogg (Ed) 1989. £2.00*.

Birds ofEigg. (24 pp) J. Chester 1988. Scottish

Wildlife Trust. £1.50*.

Central Region Bird Reportfor 1987. C.J. Henty
1989. In The Forth Naturalist and Historian

11: 63-82. £3.30*.

Colonsay Bird Report for 1988. Pages 2-15

of an unpublished report Natural History

of Colonsay and Oransay - Reportfrom
the Milbuie Log 1988 by J. & P.M. Clarke

1989.

Dumfries and Galloway Region Bird Reportfor
1988. (18 pp) A.D. Watson (Ed) 1989.

£2.30*.

Dunbartonshire and Stirlingshire, Peregrine

reportfor 1988. (2 pp) J. Mitchell 1988. An
unpublished report in a long-standing

series.

Highland Bird Report for 1987. (21 pp) R.

Dennis (Ed) 1988. £1.00*. The fifth in a

series covering the south of the Highland

Region which includes the districts of Ross-

shire, Inverness, Badenoch and Strathspey,

Skye and Lochalsh, and Lochaber.

Islay Bird and Natural History Reportfor 1988.

(20 pp) M.A. Ogilvie (Ed) for the Islay

Natural History Trust 1989. £1.00*.

Isle of May Bird Report for 1985-87. (12 pp)
published for the Isle of May Bird

Observatory Trust 1989. £3.00*. This

revives a series which commenced with

1935.

Isle of May Bird Report for 1988. (c.50 pp)

Isle of May Bird Observatory Trust 1989.

£2.00*.

Loch Lomond. Heronry report for 1988. (1 p)

J. Mitchell 1988. An unpubHshed report in

a long-standing series.

Loch Lomond, 1988 census of territorial waders.

(1 p) J. Mitchell T988. An unpublished

report in a long-standing series.

Lothian Bird Report for 1988. (108 pp) I.J.

Andrews (Ed) 1989. £4.00*. Includes a 58

page systematic list, and numerous short

articles.

Moray and Nairn Bird Reportfor 1988. (59 pp)

M. Cook (Ed) 1989. £2.00*.

North-East Scotland Bird Report for 1988.

(65 pp) M.L. Tasker (Ed) 1989. £2.50*.

Orkney Bird Reportfor 1988. (78 pp) C. Booth,

M. Cuthbert & E. Meek (Eds) 1989. £2.50*.

Perthshire (Central and South- West), Peregrines
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and Ravens in 1988. (2 pp) P. Stirling-Aird

1989. An unpublished report in a long-

running series.

Rhum Bird Report for 1987. Pages 15-25 of

Rhum National Nature Reserve Wildlife

Report 1987 by Wilf Nelson 1988.

Rhum Bird Report for 1988. Pages 22-34 of

Rhum National Nature Reserve Wildlife

Report 1988 by Wilf Nelson 1989.

St. Abbs Head National Nature Reserve seabird

sample counts and seabird census 1988. (21

pp) K.J. Rideout & V. Egan 1989. A report

to the Nature Conservancy Council, SE
Scotland Region, Edinburgh.

Threipmuir Reservoir/Bavelaw Marsh Bird

Reportfor 1988. (19 pp) Allan W. Brown.

In Bavelaw Marsh Nature Reserve Annual
Report for 1988 published by Dept.

Planning, Lothian Regional Council 1989.

Errata: Bell, M.V., Dunbar, J. & Parkin,

J. (1988) 15: 49-60. The captions

for Fig. 3 were inadvertently

transposed. The upper graph

should be labelled Pinkfeet

(xlOOO) and the lower Greylag

(X 1000). McGowan, R.Y. (1988)

15: 90. Table 1 caption - for

1982, read 1892. The printers

apologise for these errors.

W.G. Harper

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 Scottish 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 design-

ed 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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