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SUMMARY
1. The Red-billed Chough Pyrrhocorax pyrrhocorax has a population of approximately 1000
breeding pairs in the British Isles, and is afforded special protection under Annex 1 of the EC
Directive on Wild Birds. Its British range has contracted over the last 200 years, and it is

now restricted to the western coasts of Ireland, Wales and Scotland, and to the Islae of Man.

2. The main aims of the study were: 1) to identify the factors which currently limit the dis-
tribution of the Chough, and which may have caused its recent decline, and 2).to describe
habitat use and habitat selection by Choughs, particularly in relation to land use practises, to

identify measures which could be taken to conserve the species in Scotland and/or to re-estab-

lish it in its former range.

3. This study was carried out on the Inner Hebridean island of Islay, which held approxi-
mately 90% of the Scottish Chough population at the time of the study (c.105 pairs). The
island supports a wide range of habitats and land-uses. Particular attention was focussed on

the possible threat to Choughs posed by the afforestation of part of the Rhinns of Islay in the
early 1980s.

4. The Chough’s decline in Scotland has been protracted, with archaeological remains from

outwith the recent range suggesting that it was even more widespread prior to 1750 when

literary recording began. This suggests the involvement of a long-term climatic relationship
in the decline. However, the Chough’s distribution since 1750 in Scotland shares the same
climatic characteristics as currently occupied areas, suggesting that climate change in this
period was probably not the cause of the recent range contraction. It is more likely that the
recent decline was accelerated by high levels of persecution/collecting at the turn of the
century, and by agricultural intensification in the 20th century. The recent historical range in
Scotland was shown not to have been as extensive as suggested in the literature, and no

evidence was found to confirm the suggestion that birds formerly bred far inland.



5. The Chough’s distribution in Britain shows a close correlation with areas which have both
extremely mild winters and warm summers. Based on these climatic characteristics, the
Chough’s "Potential Climatic Range"” was identified. It was concluded that the Mull of
Galloway (Scotland) and Cornwall (England and Wales) are currently the most climatically
favourable ﬁeu for Choughs in the respective countries, despite the species’ recent extinc-
tion in these areas. This paradoxical situation may be a result of the most favourable climatic

conditions for Choughs also favouring detrimental agricultural intensification.

6. Nest-site availability was shown to limit abundance within the potential climatic range.
Absences from Coll and Tiree are explained by lack of nest-sites, as is the small population

size on Colonsay. Provision of artificial nest-sites in areas of low availability of natural nest-

sites which also contain suitable feeding habitats (see below) 1s recommended.

7. The main habitats used by feeding Choughs on Islay were grazed improved and unim-
proved pastures, grazed mature dune systems, grazed heath/acid grassland mosaics, rock
outcrops and field boundaries. Within these habitats herbivore dung (especially cow dung)

and carcases provided important supplementafy feeding opportunitiecs. There are marked

seasonal changes in habitat use, suggesting that a range of habitats is required in a small area
to support Choughs. An age-related difference in dung-feeding was demonstrated. Short

vegetation structure and a high component of bare ground were the preferred characteristics

of improved pasture ficlds used for feeding. These characteristics may over-ride simple prey
abundance in determining feeding site preferences. This suggests that Choughs may use

visual clues such as invertebrate burrow entrances to locate sub-surface prey items.

8. Permanent grazing, high grazing pressure, and a mixture of small and large grazing

herbivores all contribute to the maintenance of the right habitat structure and in the provision
of a range of feeding opportunities for Choughs. Large herbivores remove rank vegetation

and their dung supports proportionally more dung invertebrates than that of small herbivores,

whilst grazing by smaller herbivores produces the shortest swards.

- ii -



9. Choughs on Islay feed primarily on inactive soil-, dung- or carcase-dwelling inverte-
brates, with some cereal grain taken in the late autumn/early winter. Invertebrates were
dominant in the diet throughout the year. 76% (by fresh weight) of prey items taken were
soft-bodied invertebrates, mostly larval forms. Faecal and pellet analysis may under-estimate
the proportion of soft-bodied prey in the diet, and over-estimate the proportion of vegetable
matter, particularly if samples are collected from roost sites. There is a clear need for feeding

experiments with captive birds to calibrate findings from faecal analysis.

10. The relationship between climate and the Chough’s range in Britain 1s probably brought
about through the effects of climate on the productivity, growth and mortality of the inverte-
brate populations which make up its diet. Experimental and comparative studies showed that

the fecundity, growth and survival of Tipulid larvae was greater within the Chough’s range

compared to areas with colder winters.

11. The Chough’s specialised insectivorous diet in Britain contrasts with that of other races
throughout the Eurasian range whose diet is more catholic. It is proposed that inter-specific
feeding competition with other corvids, particularly the Rook Corvus frugilegus, may have

been responsible for the evolution of the Chough’s specialised feeding habits and small body
size within Britain.

12. A range of favourable and detrimental land uses was identified. The most important land
use to Choughs was considered to be the maintenance of year-round high grazing pressure by
both large (e.g. cows) and small (e.g. sheep) herbivores. Research into provision of feeding

sites by carcase burying and the provision of linear habitat "islands” within fields is recom-

mended.
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Chapter 1

INTRODUCTION

1.1 World Range

The Red-billed Chough Pyrrhocorax pynkocorax 1S a medium-sized member of the crow
family (Corvidae), one of only two species in the genus (the other being the Alpine or
Yellow-billed Chough Pyrrhocorax graculus). It is a bird of mountain ranges, steppes and
rocky coastlines, occurring where suitable pastoral and rocky feeding habitats juxtapose
precipitous cliffs which provide the large crevices or caves needed for nesting and roosting.
In some areas buildings may also be used for nesting, from monasteries and dzongs in
Himalayan and Mongolian villages, to derelict crofts, mine-buildings and lighthouses in
Scotland, the Isle of Man and Ireland (Ali & Ripley 1987, Ralfe 1905, Cabot 1965). Non-

natural cliffs and caves, provided by mineshafts and quarries are also used, particularly in
Wales (Rolfe 1966).

Unlike the Alpine Chough, which is found exclusively in mountains, the Red-billed
Chough breeds over a remarkably wide altitudinal range, from sea-level to 6,000m (Ali &
Ripley 1987). Its range mostly comprises mountain ranges (see Figure 1.1), from the Chinese
ranges and the Himalayas in the east through to the Pyrenees and Atlas Mountains in the
west. Extensions into steppe biotopes occur in central China, Mongolia and on the Iberian.

Peninsu]a. Coastal cliffs are used on the western sea-boards of the British Isles, Brittany and
Portugal.

Outlying populations are found in the Ethiopian Highlands (1500 miles from the next
nearest population in the Atlas Mountains), on the island of La Palma in the Canary Islands,
and in the British Isles/Brittany. These disjunct populations presumably result from a former-
ly wider historical distribution, perhaps during the Wiirm glaciation, when birds forced to
lower altitudes could have occupied the steppes which would have covered central Europe

and North Africa at that time. Red-billed Choughs may have simultaneously "discovered” a
suitable niche in coastal areas of Western Europe and the Canary Islands (Guillou 1981). The

subsequent retreat of the ice, afforestation of central Europe and desertification of North
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Africa presumably led to the isolation of the discrete populations that remain to this day; the
analogous distributions of the Rock/Water Pipit Anthus spinolerta spp. and Twite Carduelis

flavirostris have been explained in the same way (Guillou 1981).

1.2 Sub-speciation

This evolutionary history has resulted in the development of eight recognised sub-species
(Vaurie 1959), of which the British and Irish race is the nominate (reflecting the fact that the
Chough was first described in Britain, rather than evolutionary antecedence of this sub-spe-
cies). Interestingly, Vaurie (1954) considered the nearby population in Brittany to belong to a
separate race P. p. erythrorhamphus, allied to other continental European populations, al-
though Witherby er al. (1940) assigned it to the British race. The British race is the smallest
in body size (see Vaurie 1954), but otherwise it is typical of Red-billed Choughs: it has
glossy black plumage, and coral red bill and legs. The wings are broad, and the prinian'es
strongly emarginated, producing fingered wings used to great effect when soaring and glid-

ing, which are the preferred modes of flight. When forced to employ flapping flight by calm
conditions or lack of thermals, the Chough’s lack of buoyancy is evident, and at these times

they are easily out-flown by Jackdaws Corvus monedula and Rooks Corvus frugilegus.

1.3 Habits

Choughs feed almost entirely on the ground. The slender bill is down-curved, pointed and
laterally compressed, differing from the more generalised bill-shapes of other corvids. It may
be used for the delicate extraction of invertebrates from their burrows, or energetically for
hacking apart dung, loose soil and ant hills, or in tearing up sub-surface root structures, or in
turning over stones and other surface debris (including sea-weed in Britain) to reveal prey. In
the British Isles the chough has a specialised invertebrate diet, which contrasts with the
omnivorous diets of most other British corvids (Holyoak 1968).

In other respects the Chough is a typical corvid (see Coombs 1978, Goodwin 1986).
The sexes are alike, though males are slightly larger than females. Populations are divided
into territorial monogamous breeding pairs and non-territorial flocks of sub-adults (see Still

1989). Pairs remain together throughout the year, and from year to year until one of the



partners dies. Observations of colour-ringed birds on Islay have shown that when a member
of a pair disappears, it is usually replaced within a month (n=3; pers. obs.). Threesomes
have been recorded at some nest-sites (Cowdy (in Coombs 1976), Warnes 1983, Roberts
1985 & pers. obs.) but little is known of the relationships of these birds. Choughs build their
own nests, composed of sticks and twigs lined with wool and hair. The clutch of 3-6 eggs is
laid from mid-late April, and is incubated by the female alone, the male feeding her at or
near the nest. Incubation usually begins with the third egg (pers. 0bs.) and lasts c.138 days;
later laid eggs hatch asynchronously. Both members of the pair feed ﬁe chicks; the food is
carried in a sublingual pouch, and the pair commute to and from feeding areas together. This
results in the chicks being left unattended at the nest for long periods of time, which may
dictate the need for nest-sites which are inaccessible to predators. The chicks fledge after c.38
days, the longest fledging period relative to body size of all British corvids.

The fledglings remain dependent on the adults for 1-2 months before they join sub-
adult flocks in the early autumn. These flocks are usually centred on communal roost-sites on
cliffs which contain abundant roosting ledges and crevices (see Still 1989). Mortality on Islay
is 71-74% in the first 2 years of life (Bignal er al. 1987b), but is thought to be much lower
thereafter. Most females first breed at 2-3 years and males at 3-4 (Bignal et al. 1987b) but
some birds spend up to 7 years in sub-adult flocks before breeding (pers. obs. & see Still
1989). Birds usually enter the breeding population singly, by joining up with unpaired birds
in possession of a nest-site, or sometimes by evicting or even killing the incumbents (pers.‘
obs.).

Choughs are sedentary, though in mountain ranges there is an altitudinal migration in
winter (Ali and Ripley 1987). However, dispersal of young birds can lead to movements of
up to 600 km (see Chapter 4). There is a males bias in natal philopatry (Bignal et al. 1989).

The species may be quite long-lived: Roberts (1985) recorded a male Chough surviving in the

wild for a minimum of 17 years.

1.4 Status

The Chough 1s the rarest corvid in the British Isles with an estimated breeding

population of 1246 breeding pairs in 1992 (RSPB 1994). It is found along the western sea-
3



boards of Ireland, Wales and south-west Scotland, and on the Isle of Man (see Figure 1.2).
Here it occupies a unique ecological position at the north-western fringe of the species’ world
range and racially distinct from its conspecifics in continental Europe. It differs from its
conspecifics in having a specialised, primarily insectivorous feeding niche (see Cramp &
Perrins 1994).

Throughout Britain and other parts of Europe, the Chough has undergone a marked
reduction in ranée and abundance over at least the last 150 years (Goodwin 1986). In Britain,
the most notable reductions occurred in Scotland and southern and south-west England
(Coombs 1978). It is now extinct in England, a grave situation considering that the species
was formerly known as the "Cornish Chough". In Wales, losses were recorded from some
inland areas, but the overall number of pairs has probably remained relatively stable over the
last century; 177 breeding pairs were recorded in 1992 (RSPB 1994). In the 19th centliry, a
marked range contraction in Scotland was reported in the literature, with Choughs apparently
disappearing from north western, south western and eastern parts of the country (see Baxter
& Rintoul 1953, Thom 1986). In 1986, just prior to this study, breeding pairs were present at
105 nest-sites in Scotland, of which 90% were found on Islay (Monaghan er al. 1989a).
Numbers appear to have remained fairly stable in Eire, which has always been the species’

British stronghold (904 pairs in 1992), but fears have been expressed that E.C. grant-aided
agricultural intensification might lead to the loss of grazing on the coastal strip through.

improved fencing, as well as reseeding of semi-natural coastal habitats (Whilde 1989). Simi-
lar concérns have been expressed in Northern Ireland (Greer 1989) where there is a continu-
ing decline (9-10 pairs in 1982, 2 pairs 1992). ‘

Due to the Chough’s scarcity throughout Europe it was placed on Annex 1 of EC
Directive 79/409/EEC. Under this directive member states have an obligation to provide
special conservation measures for the bird and its habitat. In addition it is on Schedule 1 of
the United Kingdom’s Wildlife and Countryside Act, 1981, which confers special protection

on the bird and its nest. The Chough is also on the Red Data list of British birds (Batten et al.
1590).



Figure 1.2 Distribution of the Chough in the British Isles (after Sharrock
1976).
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1.5 Aims

The ﬁrst aim of this project is to attempt to identify the factors which currently limit the
Chough’s range in Scotland, particularly in relation to the dramatic range contraction which
has taken place over the last 100 years. If these limiting factors and the causes of the decline
can be determined, it may be possible to take appropriate steps to encourage natural recoloni-
sation of deserted areas. The second major aim is to describe the foraging and feeding ecolo-
gy of the Chough on Islay in order to provide management prescriptions for Chough conser-
vation on Islay and elsewhere in Scotland.

In Chapter 3 I review the historical literature and describe the historical distribution
and the timing and nature of the species’ decline in Scotland. Possible causes of this decline
are reviewed and assessed in Chapter 4. Climate, nest-site availability and land-use change
were 1dentified as either poteﬁtially limiting factors, or as factors which may have been
implicated in the decline. There is little objective analysis of these subjects in the literature,
so this has been attempted in subsequent chapters of this study. In Chapter 5 I determine the

climatic characteristics of the Chough’s current range in Scotland and in England & Wales,
and use the null hypothesis that 1f the climate of historically occupied areas in which the

Chough subsequently became extinct is the same as that of currently occupied areas, then
climate cannot be implicated as the cause of the species’ decline. In Chapter 6 and Appendix
4 the role of nest-site availability in limiting the species range and nesting density is exam-
ined, focussing on the potential use of artificial nest-sites to increase the breeding population.
in appropriate areas.

The above analyses serve to put the current study of Chough foraging and feeding
ecology on Islay into a broader perspective. The results of fieldwork carried out on Islay
during 1988-89 are presented in Chapters 7 & 8 and Appendix 4. In Chapter 7 habitat selec-
tion and the influence of landuse are examined. Firstly seasonal differences in habitat use,
habitat selection and patch use are examined in a large (39 km?) study area on the south
Rhinns of Islay. This area supported a large breeding population of Choughs at the time of
the study (c. 30 pairs), as well as a wide range of habitats, ideal for the analysis of habitat
selection. Particular attention was focussed on the possible impact of the afforestation of

approximately 1100 ha of ground within this area during the early 1980s. Secondly intensive
5



observations were made on 5 study pairs nesting in areas of contrasting habitat and land-use.
The influence of habitat availability and land-use on the foraging behaviour of individual
pairs under the dual demands of having to feed young and having to return to the nest-site is
examined. '

The results from these habitat and land-use analyses are interpreted in relation to a
comparison of historical changes in habitat and land-use in two contrasting areas: the parish
of Kilchoman (on Islay) which has always supported a large breeding population of Choughs,
and the parish of Portpatrick on the Rhinns of Galloway, Wigtonshire, where the Chough
was formerly common but became extinct during this century.

Chough diet and feeding behaviour on Islay are examined in Chapter 8. Three ques-
tions are addressed: 1) Particular attention is paid to the possible biases involved in faecal and
pellet sampling by comparing the results obtained using these methods with direct obsérva-
tions of feeding birds. 2) Conversion factors were devised to allow fresh weight of prey

ingested to be calculated from the results of faecal analysis. 3) Seasonal variations in diet are
also examined.

An analysis of nest-site occupancy in relation to habitat distribution is presented in
Appendix 4. Choughs have specific nesting requirements thus the influence of nest site avail-
ability on the distribution of nesting pairs is also considered.

In Chapter 9 a synthesis of the general conclusions of this study are presented includ-

ing consideration of the constraints on the Choughs’ British range, types of habitat and land-

use that are appropriate to Chough feeding ecology, causes of the range contraction in Britain

and opportunities for conservation measures and future research.



Chapter 2

STUDY AREA AND GENERAL METHODS

2.1 Study area

The study was carried out on the island of Islay, an Inner Hebridean island off the west coast
of Scotland (longitude 6 15°W, 55 45°N) (see Figures 2.1 & 2.2). The island is approxi-
mately 30 km wide and 40 km long, covering an area of 610 km?, The geology of the 1sland
is complex (Newton 1988), the main rock types being 1) Lewisian Gneiss in the south
Rhinns; 2) Torridonian grits, shales and sandstones in the north Rhinns and around Bridgend;
3) Dalradian slates and phyllites around the Oa and Ardtalla; 4) bands of Dalradian limestone
running from the Oa, north through the Ballygrant valley to Rubha Bholsa in the north, and
5) Dalradian quartzite forming most of the uplands, including the island’s highest hill Beinn
Bheigeir (406m) and the spectacular sea-cliffs below Beinn Mhor on the Oa.

The island’s geomorphology and habitats are also diverse. There are several areas of
upland character in the north and east and on the Oa, but in contrast to most other Inner
Hebridean islands (except Coll and Tiree) approximately 30% of the island is low-lying
(altitude <50 m), comprising agricultural land, heath and, in poorly drained areas, bog.
Most of the coastline is rocky, with sea cliffs up to 170m high (on the Mull of Oa), providing
an abundance of potential Chough nest-sites (see Chapter 6). These cliffs are frequently

located above raised beaches (the island is still undergoing a phase of isostatic recovery'
following the melting of the Rannoch Moor Ice sheet) which probably benefits nesting

Choughs, since nests located in caves at the base of these cliffs are less prone to being

washed out on stormy days. The low-lying coasts support several dune systems, notably those

at Kilchoman, Ardnave, Killinallan and Laggan Bay.

This range of habitats makes Islay an excellent location for a comprehensive study of
habitat use and habitat selection by Choughs. Previous studies on small islands such as South
Stack and Bardsey 1n North Wales have inevitably had less scope in this respect due to the
limited range of habitats available (eg. Bullock 1980, Roberts 1983). Concomitant with the

range of habitats is the variety of land uses on the island. The 1mpoverished uplands support

deer forest, most of it heavily grazed. Some areas of heath and bog have recently been affor-
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Figure 2.1 South-west Scotland showing main islands
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Figure 2.2 Islay, showing regions and localities mentioned in text
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ested, nétably on the Rhinns (see Chapter 1). Agriculturally, the island is primarily pastoral,
with relatively small areas of cereal-growing. The presence of Dalradian limestone, particu-
larly in the Ballygrant/Bridgend valley, has given Islay an "agricultural potential greater than
[that of] the other Hebridean Islands™ (Newton 1988). Pastoral agriculture ranges from high
intensity dairy farming and store beef production, through less intensive store lamb produc-
tion to low intensity crofting. The degree of agricultural intensification (fertiliser use, regu-
larity of pasture reseeding, investment in farm machinery etc.) depends very much on the
quality of the land on which the farm is sitvated. The presence of several large estates results
in some areas being less heavily improved agriculturally than would be the case if they were
owner-occupied. The island has its own dairy and its own slaughterhouse, providing valuable
outlets for local farm produce. However, most calves and lambs are exported to the main-
land where they are fattened further prior to slaughter. Stocking densities are as high NOW as
they have ever been, mostly as a result of the Hill Livestock Compensatory Allowance
(Evans & Felton 1987).

Islay has long been recognised as the Chough’s Scottish stronghold (see Chapter 3): a
survey of Choughs in Scotland in 1986 found 95 breeding pairs (Monaghan er. al. 1989a),
approximately 10% of the total British and Irish breeding population as estimated in the 1982

survey (Bullock ezr. al. 1983). Fieldwork for the current project commenced in 1987; the
1986 Scottish survey results provided a valuable baseline of the Chough’s distribution on
Islay for this study, which also benefited from the on-going Chough colour-ringing scheme
on Islay, initiated by Warnes in 1981 and continued by the Scottish Chough Study Group.
Most birds were ringed as nestlings, which meant that the age and the natal site of most

ringed birds was known.

The south Rhinns of Islay was chosen as the main study area as it supported a large
breeding population of Choughs (¢.30 pairs at the time of ﬁle study), and was within the
foraging range of non-breeding birds from a communal roost at the edge of the study area.
This area also ‘supports a wide range of habitats and land-uses (see Chapter 7), including a
large area of recently afforested ground (see above). ‘Additional Intensive observations were

made on a sample of study pairs outwith the Rhinns study area. To preserve the confidential-



ity of these sites, no figures of the feeding ranges of individual pairs have been presented.
Study pairs were selected to represent different habitats and land uses, and on the basis of at
least one of the pair being ringed.

The fieldwork for this study was carried out at a time when the relationship between
the local human population and conservationists had been soured, through both the adverse
publicity surrounding the extraction of peat from Duich Moss, and also as a result of the
Rhinns of Islay Site of Special Scientific Interest being designated (in April 1987, my first
field season) without any pre-notification. As the only "conservationist” on Islay at the time
who was dependent on the good-will of the community, I had to recognise their concerns.
Due to these concerns access was restricted in some areas, difficulties were experienced in
obtaining permission to carry out invertebrate sampling, and plans to carry out radio-tracking
as part of the study had to be cancelled.

At the end of the first year of the study the possibility of re-locating the study to the
Isle of Man was considered. However, 1t was decided that it was best to continue the study
on Islay, primarily because it would have taken too much time to establish a colour-ringed

population of birds in a new locality. The work plan and methods of the study had to be
substantially modified at this stage, and the fieldwork was restricted to 1988 and early 1989.

Fieldwork methods were designed to be as low-key as possible. By the end of the study, there

was a much better understanding of the nature of this study in the local community. It would

have been a better time to start than finish!

The severity of the weather in the study area in autumn and winter also hampered
fieldwork to some extent. As a result of my absence from the island visiting university and
attending a Chough workshop for parts of the months of September and November, and due
to bad weather during the remainder of these months, no data for the Rhinns transect were
gathered 1n these months (see Chapter 7). In both cases however, observations were made at

the beginning of the following months, and it is hoped that these data would have differed
little from those of the preceding month.
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2.2 Classification of age and sex

I have followed Still’s (1989) classification of age-groups. She first recorded newly fledged
Choughs at communal roost sites on 1st July, and used this date 1n her classification of age-
classes; birds were classed as first years until 1st July of the year after hatching. It is not
possible to age Choughs in the field unless they are carrying colour-rings. With practice,
members of pairs can be sexed in the field (the male being larger and longer legged than the

female). It is impossible to sex Choughs 1n large groups.

2.3 Classification of seasons

The yearly cycle was divided into four three-month long seasons: spring, summer, autumn
and winter. The spring "season” was determined by the Chough’s breeding season. Eggs are
laid in April, and young fledge in June, so the 3 month period April-June was classed as
"spring”. The remaining seasons followed on from this. This classification seemed biological-
ly meaningful in terms of the species ecology.] Summer (July - September) includes the
period when juvenile Choughs become independent and join sub-adult flocks, whilst the
adults complete their wing and body moult. Autumn was later (October - December) than the
conventional autumn period, but in the mild winters experienced on Islay, the extension of
autumn into December was appropriate. Winter (January - March) includes the coldest month
on Islay (February). There were significant differences in habitat use by Choughs based on

these seasonal divisions (see Chapter 7), which suggests that the adopted classification was

biologically meaningful.

2 4 Classification of habitats

It was considered important in this study to use a standard habitat classification for the cate-
gorisation of habitat use by Choughs. Comparison of the results of some previous Chough
studies is hindered by the non-standardisation of their habitat categories. It was also important
that the habitat classification be familiar and easily interpretable, particularly if the results
are to be used by regiona} staff of bodies such as Scottish Natural Heritage or the Royal

Society for the Protection of Birds to implement Chough conservation measures.

For these reasons I used the Phase I habitat classification of the Nature Conservancy

Council/Royal Society for Nature Conservation (NCC/RSNC 1984). This classification has
10



been used throughout Britain for habitat mapping, and can be converted to National Vegeta-
tion Classification categories. At the time of this study NCC were engaged in mapping the
Rhinns of Islay using the Phase I classification, and the results of this survey were made
available for this study.

The Phase I classification was adequate for description of habitats on a wide scale, but
not so for the description of the fine scale habitats used by foraging Choughs. To provide the
necessary resolution a 4-level hierarchical structure for habitat description was devised.
Habitats at the first level are the same as those used in the Phase I classification, followed by
sub-habitats at the 2nd level, patches at the 3rd level and "dung-patches™ at the 4th level (see
Chapter 7). This ensured compatability with Phase I without loss of detail.

2.5 Data collection and statistical analyses
Field observations were made using 10x40 Zeiss Dialyt binoculars and a tripod-mounted
Optolyth 18-60x60 zoom telescope. Ficld data were entered into notebooks or dictated into a

personal tape recorder. Statistical testing was carried out using SPSS/PC V2.0 and
SPSS/PC+ Advanced Statistics V2.0 (see Norusis 1986, 1988).

11



Chapter 3

THE HISTORY AND DISTRIBUTION OF THE CHOUGH IN SCOTLAND
SINCE 1750

3.1 INTRODUCTION
Over the last 200 years the Chough has undergone a marked range contraction in Britain; by

the second half of this century it had become extinct as a breeding bird in England, and was

all but lost from the Scottish mainland (Baxter & Rintoul 1953, Rolfe 1966, Wamnes 1983,
Bullock et al. 1983 and Thom 1986). Choughs were apparently (but see below) much more

widespread in Scotland in the past; for example, in the literature of the 1800’s Choughs were
recorded in Sutherland, the Outer Hebrides, Troup Head (Banffshire), St. Abb’s Head
(Berwickshire), and at several inland sites 1n Perthshire, Stirlingshire and Fife (see summary
in Baxter & Rintoul 1953). There were records of breeding on the Kintyre peninsula, along
the rocky coasts of Ayrshire, Wigtownshire and Kircudbrightshire, and they were said to
have been more widespread in the Inner Hebrides, including Skye, Mull, Iona, Gigha and
Arran. By 1986 the Scottish Chough population was restricted to three Inner Hebridean is-
lands; Islay, Jura and Colonsay, comprising 105 probable or definite breeding pairs, plus

115-120 non-breeding individuals (Monaghan e al. 1989a). Ninety percent of all birds were

found on Islay.

It is considered important to quantify the extent and the nature of this dramatic decline

in order to 1) provide a historical background to the current study, and 2) to provide data for
an objective assessment of the causes of the decline in Chapter 4. In particular, it is important
to identify whether the decline was as dramatic as suggested in the literature, and if so,
whether the factors which brought about the decline are reversible by appropriate conserva-
tion action.

In this chapter I describe the Chough’s Scottish distribution in each 50 year period
since 1750 (when the first records appear in the literature), to present a clearer picture of the
timing and the nature of the species’ decline. It soon became apparent that there are many
inconsistencies and misleading statements in the literature, so particular attention was paid to

assessing the validity of each statement by referring to other sources. Attempts were made to

12



estimate the extent of the species’ range whilst allowing for differences in recording effort

between the different periods.

3.2 METHODS

3.2.1 Record collation, literature review and museum search
A complete review of the current and historical Chough literature relevant to Scotland was

undertaken, with a view to 1) collating references on the Chough’s status at the time of the

reference (both presence and absence) and 2) checking the authenticity of historical records.
The term "record” is used here to represent one statement on the Chough’s status per date
and locality. Thus a statement "Choughs were present on Islay and Jura in 1902" represents
two records, whereas "90 pairs of Choughs bred on Islay in 1985" represents one record.
Three separate references stating that "Choughs were present on Islay in 1925" would repre-
sent 3 records. This approach was taken to allow for the great differences in recording effort
and accuracy that inevitably result from an analysis spanning a 230 year period.

Literature searches (manual and computerised) were conducted at Glasgow University
Library and in the Alexander Library, Edward Grey Institute, University of Oxford. All
references in accounts concerning the Chough’s Scottish distribution (particularly Buchanan

(1882), Baxter & Rintoul (1953), Rolfe (1966) and Bullock et al. (1983), were checked
against the original reference where possible. The indices of most relevant journals were

consulted: British Birds, Ibis, Scottish Birds, The Scottish Naturalist, The Glasgow Natural-
ist, The Western Naturalist, Proceedings of the Glasgow Natural History Society, Proceedings
of the Royal Physical Society of Edinburgh, and The Annals of Scottish Natural History.
County avifaunas and local bird reports were also checked, along with the annual Scottish
Bird Reports published by the Scottish Ornithologist’s Club since 1970. Local bird recorders
were consulted 1n areas where Choughs have occurred regularly, and requests for information
on Scottish records of Choughs were placed in the newsletters of the British Trust for Orni-
thology and the Scottish Ornithologists Club. Several hundred references were collated and
assessed, and over 150 were used, produéing 423 individual records. Each record was 1)

verified 2) classified accbrdihg to its status 3) indexed by region and year, and 4) referenced

13



by locality on the national grid to the nearest 1 km square where possible (see below for
details). The Scottish regions used in this analysis (which correspond to counties or islands)
are illustrated in Figure 3.1.

In addition the egg and skin collections of 44 museums were consulted, including the
Royal Scottish Museum (Edinburgh) and the British Museum (Natural History, Tring),
producing many previously unpublished records. Questionnaires were sent to all museums 1n
the British Isles with large skin and/or egg collections, as listed in The Birdwaicher’s Year-
book, 1981 (John E. Pemberton (ed.) 1980, Buckingham Press). Most Scottish museums
were also contacted. The main collections were visited in person (including those in the
Royal Scottish Museum (Edinburgh) and the British Museum (Natural History), Tring. The
questionnaire asked for details of date and site of collection of the specimen, plus any other
interesting circumstances - eg. whether bird shot, clutch size, etc. The museum search géner-

ated a further 58 records, over 50% of which came from museums outwith Scotland.

3.2.2 Record verification
References were generally taken at face value, but careful attention was paid to the exact

wording and implications of the original reference wherever possible. There were several

instances where originals were misquoted or embellished. For example, referring to the

Chough in Dunbartonshire, Lumsden (1876) originally stated that "the Chough has been

obtained near Bowling”, but in a later publication (Lumsden & Brown 1895) this became
"this species at one time bred near Bowling”, but with no evidence supporting this apparent
change in status. The latter statement was subsequently quoted by B & R (1953). In such
instances the record always assumes the status of the original reference (in this case "A" -
extra-limital record, see "category descriptions” below).

Loosely worded statements were double-checked against other relevant references
where possible. For example, referring to several Hebridean islands Gray (1871) stated that
Choughs "are no longer present” implying, but with no supporting evidence, that they once
were. In such cases, where there are no other/earlier references to birds having been present

at the site in question, the later references are categorised as "questionable”". In some cases it

was possible to cross-reference conflicting reports: eg. from Eigg, Harvie-Brown and Buck-
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Figure 3.1 Scottish regions as used in collation of Chough records.

See facing page for legend.



ley (1892) were told by a crofter that in ¢.1886 "four pairs nested on the northern cliffs", but
Evans (1885) writing about the birds of Eigg during 1879-84 didn’t record a single Chough.

In such cases, a published reference is given precedence over a word-of-mouth reference. In
some instances there was a specific reason for questioning the authenticity of a record (see

Harvie-Brown 1911).

3.2.3 Classification of status

Each record (n=481) was assessed and placed 1n one of six hierarchical categories, the last
three of which correspond closely with those used in the British breeding bird atlases (Shar-
rock 1976, Gibbons et al. 1993) (but see note below); the categories are listed in order of

increasing likelihood of breeding having taken place:

Category Description

. No information available.

P  "Pre-historic” record from archaeological source (n=3).

0 I(NTegaltgf): record - no reference to the Chough in an otherwise exhaustive species list

n= :

?  Questionable record - records of questionable authenticity (see 3.2.2 above),
whatever their implied breeding status (n=25).

A  Extra-limital visitor - records of less than two birds, or of two birds outwith the
breeding season (n=50).

1  Possible breeding - pair present in the breeding season (n=65).

2  Probable breeding - more than two birds present at any time of year, or (museum

records only) two specimens collected from the same locality within five years of

each other (n=280).

Definite breeding - any reference which mentions "breeding, nesting, eggs or

nestlings”. Includes clutches/nestlings/juveniles in museum collections (n1=99).

2

NB. Category "1" is not as strict as Sharrock’s, as it does not require that the birds be in
"suitable habitat”; obviously this 1s impossible to determine from the older references. The
same applies to category "2%, which in this classification also includes flocks (ie. more than 2
birds) seen outwith the breeding season as "probably breeding"”; this is considered justifiable
on the basis that out of a total of 246 10 km squares in which flocks (in this case more than 4
tlagcgl of Chougjhs wer; recgfded in the Winter Atlas (Lack 1986), only 3 were more than one
square distant from the nearest square in which breeding was recorded i '
Atlas (Sharrock 1976). : : ' the Breeding
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3.2.4 Map referencing of records

Each discrete record was given a map reference on the national grid whose accuracy depend-

ed on the details given in the source reference. This necessitated the use of three categories of

map reference:

X - Accurate grid reference (n=157): A four-figure grid reference where the exact place
name is known (eg. "present at the Kirk of Mochrum"), accurate to the nearest 1 km
grid square.

C - Approximate grid reference (n=100): A four-figure grid reference whose location was

estimated from the available information eg. "one pair near Portpatrick”. Probably
accurate to within two 10 km squares.

G - General grid reference (n=224): Records for which it was not possible to assign a grid
reference e.g. "present at an undisclosed locality in Lanarkshire”.

3.2.5 Distribution mapping
A distribution map of Chough range was produced on a 10 km square basis by using gzo-

graphically accurate (Type X and Type C) references only. The distribution map thus utilises
only records which are thought to be accurate to within two 10 km squares. Type G records

were not used in the production of this map due to the inaccuracy of the records. It should be

noted that 104 (46.4%) of the 224 Type G records were negative records, describing only
Chough absence, and that the remaining positive records all came from regions where more
accurate Type X and Type C records were available. Thus the inclusion of the general

records would have added very little extra detail to the 10 km square distribution map. The

maximum recorded breeding status during 1750-1988 was plotted on a 10 km square basis.

3.2.6 Population trends

The number of "occupied” regions in each of the 16 recording periods (see below) since 1750
was used as a measure of the Chough’s range. There is an obvious bias in this approach,
since the number of records will be influenced by recording effort: the greater the recording
effort, the greater the chance of finding small sub-populations, outlying pairs or wandering
individuals, thereby increasing the jmplied range. To overcome this problem I first regressed

range on recording effort, and then used the residual values from this regression as a measure
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of the Chough’s range after removing the effect of recording effort.

a) Occurrence of Choughs by region

The number of separate regions (as used in Appendix 1) with Chough records was totalled by
‘decade, except where there were less than 10 records, in which case records were aggregated
over a longer recording period until a minimum sample size of 10 records was achieved.
Conversely, the large number of records for the 1980s (n=62) enabled this decade to be split
into two 4-year periods. This produced a total of 16 recording periods representing the years
1750-1988. Chough "records"” were limited to the three breeding categories - possible,
probable and definite breeding. It would have been preferable to use only records of the
highest status (probable and definite breeding), but this would probably have biassed the
results in favour of more recent periods, for which references are generally more detailed.
The inclusion of the "possible” breeding category provides a degree of leeway for the less

precise data available for earlier recording periods.

b) Assessment of recording effort

Records in the following five status categories were used to asses recording effort (see section

3.2.3 for further details): negative and extra-limital records and possible, probabls and defi-

nite breeding. Questionable and pre-historic records were excluded. It is assumed that
summing these records for each decade gives a reasonable estimate of recording effort. Nega-

tive records were included as they also contribute to the assessment of recording effort.

3.3 RESULTS

3.3.1 Record collation

The literature and museum searches produced a total of 481 records, of which 322 (67.0%)
were positive records, and 159 (33.1%) negative records. Fifty eight (12.1%) of these were
records from the museum search, comprising 60 skins/mounts and 15 clutches. A breakdown

of the numbers of records falling into each of the 7 status categories is given in Table 3.1.
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Table 3.1 The number of records of Choughs in
Scotland and their status, collated from
literature and museum searches.

RECORD TYPE STATUS RECORDS (n)
Negative 0 159
Questionable ? 25
Pre-historic P 3
Extra-limital A 50
Possible breeding 1 65
Probable breeding 2 80
Definite breeding 3 99
TOTAL 481

Details of each individual record or museum specimen, its original source/reference (quoted
verbatim) and the status that I have accorded each record are given in Appendix 1.
Records are indexed by region (see Figure 3.1) and year, along with a grid reference to the

nearest 1 km square where possible (see section 3.2.4).

3.3.2 Distribution since 1750

Period 1750-1849 (including pre-historic records). Records of Chough remains found at
archaeological digs come from North Uist, Lewis and Orkney. Two pre-1750 records relate

to breeding Choughs at St. Abb’s, Berwickshire in 1578, and to possible breeding at Mo-
chrum, 3 km inland of the Wigtownshire coast on the Burrow Head peninsula, in 168;1.

Available informatign for the period 1750-99 is very limited, vague references making status
determination difficult. Choughs definitely bred in Argyll on the islands of Colonsay and
Lismore, and at St. Abb’s Head/Fast Castle in Berwickshire.

There are few records for the period 1800-49, but Choughs probably bred in the Inner
Hebrides and Argyll, and definitely bred at St. Abb’s and on the coasts of Wigtownshire and

Kircudbrightshire. Birds were also recorded in Sutherland and Barra, but there was no evi-

dence of breeding.

Period 1850-99 The recorded range is greater than for the previous period, but this is

probably due to much better recording during the Victorian era. Probable and/or definite
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breeding was recorded from Kircudbrightshire, Wigtownshire, Ayrshire, the Kintyre peninsu-
la and the Inner Hebridean islands of Islay, Jura, Colonsay, Mull, Iona and Skye. However,
breeding probably ceased at St. Abb’s before this period. Though there were reports of birds
at several inland sites on the mainland, there is no evidence that breeding took place. Despite
the wide extent of records, the first references to the species’ decline were made during this
period, primarily in Berwickshire, Kircudbrightshire and Wigtownshire, and it seems likely

that the range was less extensive than in the previous 100 year period.

Period 1900-49. The breeding range was very similar to the previous period, but references
indicate that numbers were much reduced within the range. By 1900 thie Chough was definite-
ly extinct in Berwickshire and Kircudbrightshire, and probably from Colonsay and Mull.
Much smaller numbers were noted in Wigtownshire, Ayrshire and Skye shortly after the turn
of the century, and it appears that these birds also disappeared som; afterwards. Howéver,
against this trend, single pairs were seen inland in Lanarkshire and Peebleshire (though there

was no evidence that these birds were breeding), and extra-limitals occurred in the Quter

Hebrides, Orkney and Berwickshire.

Period 1950-88. During 1950-79 there was a further contraction of range, culminating in
extinctions in Skye and Mull (though see below). A small population was present intermit-

tently at the Mull of Kintyre but, with only occasional breeding records, this population

appears not to have been self-maintaining. Islay remained the species’ stronghold (eg. 78
pairs of probable or confirmed breeders in 1986) with a few pairs breeding on nearby Jura
and Colonsay. There was a small range re-expansion in the 1980s: single pairs attempted to
breed in Wigtownshire from 1988 onwards, and on the Isle of Mull from 1989 onwards.
There was a wide scatter of sightings of extra-limital birds throughout the period, with re-

cords from Shetland, Orkney, Caithness, the Outer Hebrides, Ayrshire and Kircudbright-
shire.

Maximum breeding status 1750-1988 (Figure 3.2) This map summarises the maximum
breeding status by 10 km square since regular recording began. All breeding records relate to
the west coast, from Skye in the north to Kircudbrightshire and Wigtownshire in the south,
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Figure 3.2 Maximum breeding status of Choughs in Scotland, 1750-1983 by
10 km square. The grid overlay represents the national 100 km gnd.

1 2 3 4

Key: Large filled circles = definite breeding
| Medium filled circles = probable breeding
Small filled circles = possible breeding
Open circles = no records o
+ = accidental

? = status unclear due to questionable records

NB. Orkney and Shetland: maximum status = accidental



apart from the isolated records from St. Abb’s/Fast Castle in Berwickshire prior to 1850.
Apart from the St Abb’s records, the entire east coast of Scotland is devoid of breeding

records of any kind. Likewise there are no confirmed records of breeding at any sites more

than 10 km inland on the mainland.

3.3.3 Population trends

a) Occupancy of regioﬂs

The frequency distribution of occupied regions is shown in Figure 3.3. The peak periods
were 1840-59, 1870-99 and 1985-88. However, one cannot take these figures at face value
due to the possible influence of recording etfort.

b) Recording effort

The frequency distribution of Chough records (7=481) collated from the lterature and
museum searches for each decade since 1750 is shown in Figure 3.4, There has been much
variation in recording effort since 1750. There are very few records during 1750-1849. A
sharp increase in recording from 1850-1900 coincides wiil. the main Victorian "collecting”
era (see Chapter 4). Recording effort declined throughout the 20th century, but rose sharply
from 1970 onwards. The regression of Chough range on recording effort gave a significant
positive correlation (r=.635, P<.01, n=16) (Figure 3.5), indicating that the number of
regions with Chough records is influenced by recording effort. This would have the effect of

exaggerating the extent of the Chough’s range during periods of high recording effort because
there is a greater likelihood of wandering birds outwith the normal range being detected. This

is shown clearly for the period 1950-88, when recording effort was at its highest (see Figure
3.4) but when the Chough’s breeding range was extremely limited. During this period extra-
limital birds were recorded from a larger number of regions than in any other period, from

Shetland and Orkney in the north to Kircudbrightshire in the south (see section 3.3.2).

c) Population trends

By using the standardised residuals from the above regression a corrected estimate for the
extent of the Chough’s range was obtained, 61_1e which allows for variation in recording effort
between periods. The standardised regression residuals are plotted against the 16 recording

periods in Figure 3.6. A standardised residual value of 0 indicates that the number of occu-
20
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pied regions is as expected from the regression of occupied regions on recording effort, a
positive value represents more occupied regions than expected, and a negative value repre-
sents less occupied regions than expected.

The standardised residuals in Figure 3.6 can be compared with the uncorrected totals
of occupied regions in Figure 3.3. Both show a similar pattern of overall decline in the
Chough’s range over the last 200 years, but the corrected estimates emphasise that the
Chough’s range was at its greatest extent prior to 1850 (when records were relatively scarce)
and that it contracted to its minimum extent during 1950-79. Whilst the number of regions
recorded as occupied in the 1980s i1s only one less than the maximum recorded for any peri-

od, correcting for recording effort suggests that the 1980s range was similar in extent to that

at the turn of the century, which in turn represented a contraction from its pre-1850 extent,

3.4 DISCUSSION

Archaeological evidence suggests that Choughs were more widespread before regular bird
recording began, with archaeological remains being found in both the Outer Hebrides (Baxter
& Rintoul 1953) and the Orkneys (Booth & Reynolds 1984). One can only assume that
Choughs once bred in these areas, and that they were hunted for food. Since 1750 Choughs

have only teen recorded as accidentals in these islands.

Analysis of post-1750 records shows that the Chough’s range has contracted almost
continuously over the last 240 years. That it was even more widespread before 1750 suggests
that the recent decline may merely be a continuation’ of a much longer term range contrac-
tion. A similar conciusion was reached by Burton (1995) who considered it probable that the
Chough "has been declining in Europe ever since the end of the very warm Little Climatic
Optimum”. The latter warm period extended from ¢.AD 750 to ¢.AD 1250, and was marked
by a northward and westward expansion of the ranges of many Mediterranean and Lusitanian
species (Burton 199)).

Poor documentation for the period 1750-1849 does not enable a precise determination
of status over that period to be made, but the limited data available suggest that the range was
more extensive then than at any time subsequently. Whilst there are few explicit breeding

records it 1s clear that Choughs occurred (and probably bred) along the coast of south-west
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Figure 3.5 Regression of Ghough range extent on recording
effort (see text) for records of definite, probable or possible
breeding for the 16 recording periods from 1750-1988 (n=15).

10 *

- . -?
©
O — .
0
EH § — [O] =]
£c ~ :

e 7 - @ = ,
== | ;
o P - i
%.'u 6 — = > |

O .
o=
o5 5 — g
S o
© o
~ o
- 4 — & @ (]
= _
> y=3.769+0.070x, r=0.635
2 3 — @
O -

2

10 20 30 40 50 60 70

Recording effort (number of records)

Figure 3.6 Plot of standardised regression residuals from
regression of Chough range on recording effort for the 16
recording periods from 1750-1988.

3

|

—o—8tand. reg. resid

A
., \

»—N

b

@

17580 1800 1850 1800 1950 2000

Period




Scotland from Kircudbrightshire to Ayrshire, on Kintyre and possibly Arran, and on Islay,
Colonsay, Mull and probably Skye. Breeding probably occurred at two sites (Lismore Island,
Argyll, and St. Abb’s, Berwickshire) from which there were no subsequent records. A
probable Chough was seen "chattering like a Jackdaw" in Assynt, Sutherland in 1768, and in
1848 St. John records seeing a "few" Choughs at Durness on the north Sutherland coast. In
the Old Statistical Account "pairs" were noted at two inland localities in central Scotland
(Campsie, Stirlingshire and the Corra Linn, Lanarkshire). None of the latter records specifi-
cally state that the birds were breeding, but their mere presence at such a wide range of sites
during a period of limited recording effort suggests that the Chough must have been more
abundant then than it was to become in the late 1800s.

However, the Chough’s Scottish range during the early 1800s may have been exag-
gerated by some late 19th century authors, particularly Robert Gray (1871). His implicﬁtions
that it bred at several inland sites, on most of the Inner Hebridean and some of the QOuter

Hebridean islands, and at some east coast sites, are not supported by any other references in
the literature (see below). These unsubstantiated reports have not been included in the current
assessment of the Chough’s status.

Nevertheless, by the late 1800s several authors had noted that the species was in
decline (Gray 1871, Buchanan 1882, Service 1885). It had become extinct at St. Abb’s by
1850, followed by Kircudbrightshire in 1885, and had become much rarer in Ayrshire,
Wigtownshire, Mull and Iona. Choughs maintained a foot-hold in the Inner Hebrides, Skye
and on the Wigtownshire/Ayrshire coast at the turn of the century, and there may even have
been a slight increase in some of these areas. This coincides with a period of climatic amelio-
ration which occurred between 1850 and 1950 (see Burton 1995).

From 1900 onwards extinctions occurred in Skye (c.1910) and Colonsay (c.1910).
There was a marked decline from 1920 onwards, with extinctions in Ayrshire (c.1940),
Gigha (c.1940) and Wigtownshire (c.1940). The period 1950-79 represented the minimum
extent of the Chough’s range in Scotland in recorded history, when it occurred only on Islay,
and possibly on Jura and Colonsay, with intermittent breeding records from the Kintyre

peninsula.
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The Chough appeared to be heading towards extinction in Scotland at this time, but
fortunately there was a reversal of the downward trend. Choughs "returned” to Colonsay in
1967, and to Mull and Wigtownshire in the late 1980s. By the late 1980s the population on
Islay was at a high level, with 95 pairs present at nest sites (Monaghan ez al. 1989), repre-
senting over 30% of the UK population at that time. This expansion has been facilitated by
the recently adopted trait of using derelict buildings for nesting (Warnes 1983). Approximate-
ly 26% of the breeding population used such sites in 1986 (Monaghan et al. 1989), enabling
breeding pairs to exploit inland areas where natural nest-sites are scarce.

Interestingly, despite a contracting range in the 20th century, Choughs continued to
occur at a wide range of inland sites as extra-limitals, and as far afield as Caithness, Orkney
and Shetiand, indicating an ability to disperse up to 600 km (the distance from Islay to Shet-
land). Ringing recoveries show that Choughs reared at mainland sites tend to disperse further
than those from islands (see Chapter 4). Perhaps then the suspicions that the Chough bred at
inland sites in the 19th and early 20th century resulted from more regular occurrences of
Choughs as they dispersed widely from mainland populations which existed at that time in
coastal Ayrshire, Wigtownshire and Kircudbrightshire. Such wandering birds would have
become less frequent in later years when the bulk of the Scottish population became restricted
to an island site - Islay. The small breeding population at St. Abb’s before 1850 may have
owed its existence to the proximity of breeding populations across the Southern Uplands in
Kircudbrightshire and Wigtownshire: following the demise of the latter populations, there
have been no records of Choughs from Berwickshire.

Despite the species’ obvious ability to disperse over long distances, there are some
localities which are notable for their lack of Chough records. In particular it is curious that
there 1s ‘ no evidence that Choughs have ever bred on the Inner Hebridean islands of Coll and
Tiree, nor on the coasts of Ardnamurchan, Moidart and Knoydart. There are only question-
able breeding records from Rhum, Eigg, Muck and Canna, and Choughs have apparently
only occurred as vagrants in the Outer Hebrides since 1750. Possible reasons for these ab-

sences are discussed in subsequent chapters.
This analysis of historical records has produced some results which differ considerably

from previous accounts of the Chough’s status in Scotland. For example, I can find no evi-
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dence to support Baxter & Rintoul’s claim (1953) that "the old records show beyond a doubt
that the Chough in Scotland was a bird of the inland as well as of the sea-cliffs” nor that "1t
was abundant on almost all the rocky headlands in Scotland in 1835, but had vanished nearly
everywhere [by] 1865". They suggested that this was the main period of a "rapid decline”.
The current findings suggest that the Chough’s decline in Scotland has been quite protracted:
local extinctions have occurred from the early 1800°s (Lismore Island) through to the present
(Mull of Kintyre), and we know that some time before 1750 it disappeared from Ofkney and
the Outer Hebrides.

The main source of divergence between my results and the statements made by Baxter
& Rintoul derive from the treatment of Robert Gray’s (1871) account of the Chough in 7he
Birds of the West of Scotland. He paints a picture of a "deplorable decrease™ having overtak-
en the Chough in Scotland in the 30 year period leading up to his publication, and Baxter &
Rintoul have obviously taken his statement at face value. However, many of Gray’s state-
ments are not supported by other references of the time. Within his account one can detect

two types of records: firstly, many highly credible accounts where he obviously had first-
hand knowledge or contacts, backed up by accurate and elegant descriptions of the birds,

their haunts, and behaviour; secondly, he lists a series of negative records such as "no longer
known in Tiree, Coll, Rhum or Canna" without supplying supporting references or accounts.
It appears that Gray may have commented on these areas for "completeness’ sake" when in

fact he had no data on which to base his conclusions. This latter group of unsubstantiated
records have, in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>