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Cocklode Wood, Lincolnshire: unthinned derelict coppice,
last cut 3040 years ago.



Lvy Wood, Lincolnshire, last coppiced 30-L0 years ago
and subsequently thirmed in the early 1970s.

Hatton Wood, Lincolnshire, one year after thimning.
This wood was last coppiced over 70 years age and
now exhibits a high forest structure.



Great West Wood North, Lincolnshire: a high forest stand
last coppiced at least 70 years ago and thinned in the

mid 1970s. This management has created a varied structure
with a tall but fairly open canopy over a vigorous shrub

layer.



SUMMARY

1. in May 1982 = team of bird census workers, under

tish Trust for Ornithology,
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arried out an ornithological survey of eight ash-lime
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wooGs in Bardney Forest, Lincolnshire,

2. BSeveral of these semi-naturazl stands have been
subjected to a process of thinning by the Foreatry
Commission with the eventual zim of promoting the

neglected coppice to high forest.

3. The study was designed with two guestions in mind:

a) What are the shori-term effects of thinning? b} What
ornithological changes are likely to accompsny the +transition
from abandoned ccppice o high forest? Accordingly twe
classes of woodland were studied: plots which were last
coppiced 30-40 yesrs sgo and plots last felled 70 vears ago.

Within both classes, unthinned ang thinrned plots were chosen.

The totsl numbsers of species recorded ranged from
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to 41; numbers of territeory holding species rangsd from 19

to 32,

5. Fewest species were found in the 30 year unthinned




comparatively poor in species but the remaining plots were
approximately equal in spescies richness despite considerable

variation in plot =reas.

7. Species richness wes negatively correlated with

estimates of canopy cover (rS = =0,79).

. The limewoodd held high densities of birds: the
ensities of passerines zlone exceeded 100 territories

t
per 10 hectares.

9. Densities were highest in the more msture woods and
total bird density was pogitively correlated with canopy

height (rS = 0.80}.

10. Lists of dominant species wers similsr for =11 plots.
Four species ~ Robin, Blackbird, Willow Warbler and Chaffinch
— contributed more than 5% of the bird community in all

woods. Willow Warbler was the dominant species in five woods,

11. Density of Turdidze (thrushes and silies) was greztest

s

in the unthinned 30 year plota. Song Thrush and Blackbirds,
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in particular, decressed in thinned woods. Overall density

thinned six years previously, held an outstanding warblerp

this pilot - a tall but fairly ooen cencoy with z prolific shrub
J B kg



layer - was probably ideal for a large znd varied warbler

1%. Overall densities of f$its and finches tended to be
greater in 70 yeazr woods than 30 year woods. An unthinned

70 vear plot held an exceptionally high density of Chaffinches.

14. Oversll densities of hole and crevice nesting birds
were correlsted stroangly (r_ = 0.96) with the number of

trees suppeorting large dead branches.






INTRODUCTICON
In May 1982 the British Trust for Ornithology carried

out an expedition %o census birds in several woodlands in
Bardney Forest, Lincolushire. Thess woods were studied
because they provided an excellent opporitunity to assess the
influence of certain types of woodland management on breeding
bird populations. The study plots were all ancient, brosd-
leaved stands within the so-called "Lincolnshire Limewoods".
A1l were Tormerly coppiced and were broadly similar in tree
species compogition. There wag, however, much structursl
varistion between plots, resulting mainly from the recent
history of management. The wocds differed in the +time they
were last coppiced and some had been thinned within the
previous ten years by the Forestry Commission. Thigs process
of thinrning is aimed at promoting derelict coppice to mixed
high forest stands of native trees. From the viewpoint of
nature congervation, thinning is one possible alternative to
traditional copplece systems, espe cially in mixed coppices with

adequate numbers of stems suitable for promotion (Peterken
19815 .

Bach study plot was censused to obisin comparable

estimates of the composition of the bird community and the

pepuiation sizes of the various spe g pregent. The expeditiocn
wag designed with two main guestio in mingd:
(1) What are the shori-term ornithological effects

(ii) ¥hat are the likely iong-term ornithological
implications of promotion from neglected coppice to
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Information of this kind is one of many ingredien

reguired for balanced management prescriptions irn woodlands

where nature conservation is an imporsant objective.

repcrt provides the results of a preliminary analygis

aimed at the above questions.
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THE 3TUDY PLOTS

1 location of the eight study plots is
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igure 1. 7The plots fell into Peterken's {1581}
group of ash-lime woodlands, principally within his stand
type 44 {acid birch-zsh-limd woods). Each plot was chosen
for its avparent internsi homogeneity, althcugh inevitably
some variation in structure and composition was present
within each stand.

It was obviously desirable that the plots should be as
similar as possible in terms of their thysical locations
and areas. However, a mzjor problem in comparing ancient
woodlands is their great variztion which Rsckham (1980)
summarises a8 followg:

"Ancient wocds sre highly individusl and unpredictable.
No two are the same, and it is not uncommon to fing thrae
or four itypes of woodland in a wood of 50 acres. They
come in comparatively small'sampiesz there are not many
semi-natural woods bigger than 250 acres, and the larger
8 wood the more likely it is +o have suffered recent
alterations which make its natural znd historical elements
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difficult to reconstruct.
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between plots to & minimum {Table 1). iress rznged from
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West North) the fotal stand area svailable was less than

10 ha. Plot boundaries were selected to be as sguare

]

or rectangular as possible. Altitudes were less than

25m and the plots were either level or only slightly

o

Wests and
Hatton}. Every plot was part of a larger unit of forest
which in all cases included substantial aress of coniferous
plantation. 7The plots represented 4-29 rer cent of the
total forest area in their units. In ail but two cases
(Hardy Gang and Great West South) this percentage was less
than fifteen. The prercentage of gsemi-natural woodland
covered by each plot within its unit was 19-47. Each
plot was positioned on the edge of its forest unit go
that part of the boundary was formed by open farmiand.
Only in the case of Newball North d4id the farmland contribute
more than 50 per cent of the plot perimeter. Heerest-
neighbour distances beitween the centres of plots ranged from
D.4 to 2.% km. The $wo plots farthest apart were separated
by 2.5 km. All the plots were traversed or bordered by
Spen grassy rides.

in terms of management (Table 2), twe brosd categories

of plots could be distinguished on the basis of the time
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Bird Census methods

Bird populations were assessed using s territory mapping
metnod similar to that recommended by the Internationsl
Bird Uensus Commitise (196%). The mos+ important difference
wes that 21l the fieldwork was condensed into the peried
15th - 29%h May. Intensive expedition censuses of this
type have been used previously in studies of woodiand ang
plantaticns in Scotland and Irelang (eg Batten 1976,
Williamson 1969, 1974, 1975). OfConnor (1980) has shown
that the patterns of bird community composgition obtsined
from short-term censuses in May can compare very favourably
Wwith those obtained from more Conventional mapping censuses
in which visits sre spresd throughout the breeding season.
The main bvias asgocisted with intensive censuses performed in
May is likely to be an under-estimste of very early nestin
gpecies (eg Mistlie ?hrugﬁ§= However, May censuses do have
the advantage that seversl species of migrant peeserines

(eg Sylvie warblers) are rarticulariy vocal =ngd congpilcucus

. - L - -~ 3 7 P o wy =

the positions =nd sctivities of ~17 birds were plotied on
] o - I ] 1 b e A TF e 1 .

1:2500 sezle maps. Fach plot had previously been gridded

=Clentifie neanes of birds a
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were then interpreted In terms of clusters in accordance

with the rules used in the BITCs Common Birds Census. These
clusters wsre equated with territorial pairs. The minimum
requirement for acceptance of & cluster was three registrations

1,

recorded on different visits, with the exception of crepuscular
or nocturnal gpecies for which two registraticns were acceptable.
The fileldwork was performed by five iteanms of observers. The
following precautions were taken to ensure that the census
results obiained from different woods were as comparable ag
posagible:
(1} To cancel out biases due to differences in the ability
of observers, the teams vigited the plots on a strict
robtation.
{ii) Biases between cbservers were further reduced by
ensuring that inexpsriencsed censusg workers were
paired with an experienced worker. Tesms never comprised
mere than two people and were usually one observer alone
(111}0n each visit the full ares of the plot was covered as
evenly as possible.
{(iv) Three separate census periods were rocognised: "early

"iate morning!

H
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morning" {(avprox08.00-11.00 hou
(approx 10.30-14.00 hours) and evening (18.00-dusk).
Euch plot received four visits in the esrly morning,

the evening. This
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four in the late morning znd two

s

avoided major biases due to diurnal variations in

n

:ong outbput.

e

ensus routes were changed 2t rendom z8 2 further

Ca

(v)
precaution sgsinst biassing the distribution of

registrations within esch plot.



Little guidance was given to teams sboul ths
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duration of visits bvecause this could have
introduced 2 bias. More time wes reduired to

censug high density then Iow censity areas; szlso some

of the woods were physically much easier %o walk through

(and to observe birds in) than others.

Methods of messuring the woodland habitat

A modified version of James snd Shugarts' (1970)
technique was employed %o obiain gquantitative informstion
on 2 range of habitat variables considered to be of
potential orrithological gignificance. Four 25m diameter
circles were positioned at random in each plet. Within

(BHD)
. " - - . . . “').
eacn circle the species sand bresgh height dlameteTS/oi

1,

all trees greater than 10 cm BHD were recorded. The

oy

numbers of live tresg with latge dead branches arnd 211
standing dezd trees (including 211 stumps standing a3
least Im s2bove the ground) were counted. Maximum canopy

heights were estimated. Profiles of +the distribution of

folisge betwoen canopy, shrub and field lavers were skeiched

following the method usged by Moss (1978).
d

were laid across each circle on N-S an
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The sample aress, with four circles in esch plot,
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istic reflection
0f the gross varistions in the tree composition and physical
structure betwsen plots. The method was inadesquate to

record the detaziled varistions that undoubtedly cceurred within

plots, therefere additional visual estimates of the foliage

structure were made at every intersection on the 50m grid.



Joodland structure and tree gpescies composition

Some of the structural differences agsocizted with
the management gtatus of the woods zre summsrized in
Figure 2 which illustrates frequency dis$ributions of
tree sizes in terms of breast height diameter (BHD).
Methods of measuring vegetsbtion are described in the
following section. A1l the 30 vear woods were dominated
by stems legs than 20 cm RBED, Seventy year woods were
typified by much lower numbers of small stems znd = more
even age distribution, with a relatively strong representation
cf trees more than %0 cm BED. Within the 30 yvear class,
thinning had reduced the numbers of small trees but these
appeared t0 increase with the bime since thinning (compare
Hardy Gang and Ivj Woods in Figure 2}. Similarly, in 70 year
woods, trees less than 30 cm BHD predominsted in an unthinned
plot (Newball North) but in & recently thinned plot
(Hatton) their dominance wes much reduced. Severazl years
after thinning, =n understorey coppice growth is presgent

znd this is reflected in the numbers of small stems counted

Although the plots were drswn from one brosd botanical

" 4 <7 K o e TS [ Yoo 3 e
parent populstion {Peterken's ssh-lime reodsg ) there was
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Inevitebly, even bhetwseen superficially comvarable
stands such variations in free composition and woodland
structure will exist o8 2 result of differencesin management
(for example selective thinning of certain sizes or species

of trees) and edaphic factors.

Numbers of bird species

The numbers of species recorded renged from 26 in
Cocklode to 41 in Great West North but in all woods several
of the species were not considered to be holding territory
(T=2ble 4). TFewest gpecies were found in the 30 year
unthinned woods and the largest numbers in the 70 year
woods. There wag no significant correlation between

numbers of species and plot sres (r_ = 0.28). When the
e
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numbers of species were pl
plots (Figure 3) two groups of plots were evident. The
two unthinned 30 year woods and Hardy Gang were comparatively

species poor; the remsining plots formed s group of

o

pproximately equal Species richness degpite a large variation

in plot size. The specles richness of Grest West North

(the 70 year plot thinned six years ago) was strikingly

that species richness/ relatsd +o the canopy cover with

the more open woode supporting mors breeding bird spescies
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A striking fezture of the limewocods was the high
density of bilrds present on ezch plot The densities of

passerines alone exceeded 100 clusters per 1O hectare
in all cases {(Table 4 and Figure 5). There has not been
any comprehengive review of bird densities in British
woodlands to provide az framework within which the limswoods
can be judged. It is evident from published densities
. (1972) . . 2,
(eg Willismson/gave & range of 200 — 1800 pairs ver km
that the limewoeds are good weods for overall numbers of
birds. Densities were highest in +he more mature wocdlands
(Figure 5) reflecting a relstionship between bird density
and canopy height (r_ = 0.80, P<0.05).

-
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Ivy ¥Wood was intermediate, in terms of both species

richness and density, between the remaining 30 vear woods
and the 70 year woods. There is no clear reason why thi

should be so, slithough Ivy differed from Hardy Gang snd

Great West South in the following two regpects. First
2

number of small tress. Second, it contsined more birch
than any other plot (Tsble 3

infliuence bird density if some of the commoner British
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Hobinson (31979). Whilst such factors may be involived, it

- Yy ey A - 3 k] P | - 1 ~ 3
i1g unlikely that cimple-mindsd SEpLl=nsiticng will czat mueh
TS iy - 1. = - Ea ) S 3 £ + - ey T
~i80% on the deviation of Ivy Wood from the Zenerzl pattarn.



l.._l
\J1

The lists of dominant spedies were similar for all
plots {Figure 6). In Tive cases Willow Warbler wes dominant
and in three it wes the second most abundant gpecieg. Four
species — HRobin, Blackbird, Willow Warbler and Chaffineh —
contributed more than 5 per cent of the bird compunity in
all woods. Spsecies which assumed particular significance
in certain woods, with ranks in brackets, were Song Thrush
(Cocklode 1), Wren (Hatton 1, Ivy 2), Ghatfinch (Newbhall
North 1), Garden Warbler (Great West North 2), Starling
(Great West North 4, Hatton 7).

The rest of this section considers the densities of
the main taxonomic groups 2nd individusl species. The
Jatter are catalogued in T=bls 5; densities for major
groups of passerines are illustreted in Figure 7 and for

the dominent species individugally in Figure 8,

The predominantly resident Turdidae (Robin, Niehtin ale
» il g 3

Blackbird snd Song Thrush) were represented most strongly in
the unthinned 30 year woods (Figure 7). Thinning appeared
to result in decressed dengities of Jong Thrushes znd

kKbhirvds (Figure 8) -~ this was even evident witnin the

o
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)
o

70 year woods with Newball ¥Wood holding the grsatest
densities. The overalldensity of Turdidae wssa rarticularly
strongly zssociated with the canopy cover {(r_ = 0.84, P<0,01).

A -, 5 T T o
whe more cloged wicds

o
:
<
[#}
Ty
jay]
o
9
3
95
a3
ot
Lo}
H
fel
o]

T

and this probably explains why




Densities of warblsrs (Figures 7 and 8) showed zn
almost opposite trend to the thrushes. Overall densities
were lowest in the two unthinned 30 year plots; the three

thinned 30 year woods supported 20-69 per cent more warblers.

3

In the 70 year woods, Hatton was poorest for warblers,

rossibly because the very recent thinning had left it

largely denuded of an understorey. Great West North,

however, held an outstanding populaticn of warblers which

was 47 per cent larger than the plot with the second

highest density (Great West South). Preliminary asnalyses

feiled to isoclate any single vegetation parsmeters which

were strongly correlated with the warbler densities. However,

Filgures 7 and 8 provide goocd . gvidence that msnagement
influenced the warbler pepulations because (with

the above exception of Hatton) within both 30 and 70 year

woods the thinned woods held higher densities than unthinned.

In the case of Greabt West Norith the combination of a ta21l

but fairly open canopy with z prolific coppice regeneration

probably provided optimel conditions for a diverse and

sbundant population of warblers. It is worth noting =also

that this plet wss especiszlly important for severa]l other

tted Flycaicher.
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migrants - Turtle

For hoth the tits and finches

wood — held the largest tit porulations. The gxceptionslly
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Newball Forth cannct be explained readily - neither for

finches nor for tits could importsnt site varameters be
identified.

The overall densities of holre and crevice nesting
species were correlated very strongly with the number of

trees with dead branches (Figure 9). This relationship

persisted vhether Stsrlings were included or not. There

4

728 no correlation between bird densities and standing

e

dead trees, nor with dead wocd contacts on the ground.
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How tyopicsl was 186827
N

Had the limewoocds expedition been mounted in 1981

a rather different picture might hzve smerged. The winter
of 1981/82 was particularly severe scross much of the

country and thig left

vy

b

somewha’ depressed in 1982. Provisionazl indices for the
1981~82 Common Birds Census comparison (Marchant 1983) show
significant decreases in Wren, Dunnock, Robin, Song Thrush,
Blackbird and Great Tit. It is likely, therefore, that in

previous recent yesrs, overall bird depsities would have

the limewoods and that Willow %arbler

3

been even high

(1>

T

woulid not have been the dominant species in so many plots.

It is also possible that vatierns of habisat ocecupancy
for resident species may have been different in 1981. The
1,

hebitets occupied by Wrens {Willismson 1969b)and Kestrels

(C'Connor 1982) at high population levels are known to be

different to thosge occupied when numbers ars low. Similar
phenomena probably occur guite widely in bird populations.

The opiimal habitets (where breeding success should be

in which %o census the limewoods beczuss i

clarified the habitat ovreferences of the resident species.

poputlations of several resident bresders



We now return to the two guestions posed in the

-~

introductiocon. Firsily, whet are the short—-term effects
of thinning on the bird communities in the limewoods?

the most helpful in

b
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Hesults from the 30 vesr plots =

answering this guestion becsuse réplicates of both unthinned

and thinned stands were available. Thinning resulted in a

substantial opening of the canopy and this wes associated with
numbers of

an incresse in the/breeding species. Hardy Gang Wood, which

wags thinned in 1978-79 held lower numbers of species than

the other thinned 30 yeasr woods. This was possibly due to

The fact that the contractors had removed & higher proportion

of the better timber in Hardy Gang than elsewhere. Thinning

apparently Iinduces substantial chsnges in the compegsition of

the bird community. Sonmg Thrush and Blackbird decrease,

ailthough in years when overall population levels are higher

this may be less evident. Warblers, especially Willow
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woods. Species richness was much higher {(by 36-58 per cent)
in 70 year wocds than in unthinned 30 yvear woods. High
densities =nd species richness were even mainizined in
breeding season immediately following
thinning. Populatiors of finches {especially Chaffinch) were
greztest in 70 yezar woods as were densities of Sylvia warblers.
There wag evidence that thinning within 70 year woods gave the
opportunity to develop structursl conditions which were highly
beneficial to warblers and other suimer visitors. Garden
Warvler and Nightingale in pariiculsr were strongly represented
in Great West North. By contrast, several residents -~ Wren,
Robin, Blackbird and Song Thrush - 4id not appear %o be
favoured by this management:

Hole and crevice nesting species are of particular interest
in studying effects of woodlend masnagement for two reasons.
First their spscial nesting requirements may make them
dependent on woods with large numbers of msture trees snd

secondly several of these species feed mainly on wood toring
insects. Thus they may be expected %o be par iculariy
gensitive to the removal of large =2nd especis
Surprisingly there is virtually a complete absence of
guantitative information on relationshivs bebween birvds and

dead weed. One exception wes a study by Nilsson (1979) i

found positive correlations between bird densities

‘-4
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and *bundance of dead wood in southorn Swedish Toreste. The

limewocods project provided = further viece of evidence that
= 1 - s o - 5 N
desd wood (in the Torm of desd branches on live trees) is

the dead branches themselves which were importani
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cr whether thege were correlated with some other beneficisl
attribute of the woodland environment. The latter seems
likely. It is pogsible, for exemple that the number of
trees with large dead branches was an efficient index of
woodland maturity of which abundance of dead wood and
availability of holes may be two major components. Certainly
the best two woods for crevice and hole nesters were 70 yesr
plots. Whatever the blological significsnce of the relationship
may be, the results indicate that promotion from neglected

coppice to high forest will benefit hole znd crevige nesting

Future work

Predictions of the effects of the thinning management
can at pressent be inferred only from comparisons of eight

plots in a single year. Some of the differences summarised

Cu

above are very striking snd are undoubtedly atiributable to
the gross structural variation introduced by the management
programme. Hevertheless it would be desirable to reneat

censuseg of some, if not 211, of the rvlots in about Ffive
¥ i

years time. Thisg would ensble some of the predictions

6]

concarning short—term effects of thinning to be Hested.



Thinning is only one of severzl options oven to
roodland reserve managers. Thinning and clear felling
fcliowed by the planting of native species are the two most
promising technigues where nature conservation is required %o
integrate with timber production {Peterken 1981). Urnithological
comparigon of the two approzches may seem desirable but in
practice it might not be particularly illuminating because,
ag Felterken points out, the technigues are mainly applicable
to very different kinds of woodland. Thinning is best for
the more natural stands of mixed coppice while planting
is most suiteble for uniform stands e¢g. northern and
western osk and southern hazel coppice. Comparison of
mixed coppice shands msnaged by thinning, ag in the present
study, znd managed under itrsditional coppice systems with
and without standards would be very worthwhile.

The Lincolinshire limewoods expedition of 1982 demonstrated
that, given careful planning and organisation, intensive
gxpeditions can provide much useful information on the

ornithological implications of woodland management techniques,

oy
Eye

ther specific issues that could be tackled by teams of

+

trained competent BTO census workers include: the effects of

grazing in northern birchwoods and ozkwoeods: altitudinal
differences in birchwood avifaunss; mansgement in beechwcods

4 o - e Y N RS -
(especially the Chilterns); comparison of different copplce






Without the assistance of several dedicated census
workers it would not hsve been possible to complete 80 census
visits in 80 short a space of Sime. We ars therefore most
grateful to John Barrington, Norah Goom, June Irvine,

Mike Pearson and Richard Towlin for their support and
enthusiasm in the field. Gridding the plots would have
been a task of major proportions had we not been assisted
by several members of the Lincolnshire Bird CGlub; we thank
Paul Boyer, Anne Goodzll, Robin Goodall =nd Dick Iambert
most sincerely. John Marchant and Mrs. Sybil Wych also
helyped with the gridding znd we thank Stuart Britton for
nig help and advice. Throughout the project we have
received every assgistance from members of staff of the
Forestry Commission and the Nature Conservancy Counecil,
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TABLE 2,  MANAGEMENT STATUS OF LINCOLNSHIRE LIMEWOODS STUDY PLOTSIN 1982

Plot nunber Plot name Years since last Approx, year of
coppiced thinning

1 Cocklode Wood 30 - kO unthinned

2 Newball Wood South 30 - 40 unthinned

3 Hardy Gang Wood 30 - Lo 1978-79

4 Great West Wood South 30 - 40 1974-76

5 Ivy Wood 30 - kO 1970-72

6 Newball Wood North 70+ unthinned?

T Hatton Wood TO+ 1580-81

8 Great West Wood North 70+ 1976-77
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TABLE 4,

Total number of
species recorded

Number of territory-
holding species

Total density (excluding
Woodcock, Woodpigeor,
Starling, House Sparrow)

Total density of
passerines (excluding
Starling and House
Sparrow)

NCOTE:
passerines:

ESTIMATED DENSTTIES (CLUSTERS/10 ha
LIMEWCODS STUDY PLOTS

) AND NUMBERS OF SPECTES RECCRDED IN THE

The territory mapping method was develc
it is less suitable for
and House Sparrow) do not cluster readily.
The ranked orders of the four density estimates are, however

Cocklode Newball Hardy Gang Great West vy Newball Hatton Great West
South South North North

26 28 3l 35 37 37 Lo L1

19 22 24 29 %0 30 32 32
123.1 119.8 114,5 116.0 148.1 178.6 160.6 171.1
(119.6) (114.7) (110.8) (109.8) (146.5) (168.1)  (147.3) (155.1)
114.6 111.9 106.4 107.7 143.3 169.7 154, 1. 155.9
(114.6) (111.0) (106, 14) (105.2) (142.3)  (163.1) (1b2.7) (1h42.9)

coefficient of concordance W = 0.84, P £ 0.01).

many species of non-passerines.
It is for this

ped as a method for delineating the approximate territories of territorial
Furthermore, some passerines (e.g. Starling
reason that several estimates of density are given.
» highly consistent between sites (Kendall's
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TABLE 5 {cont'd)

Species Cocklode Newball Hardy Gang Great West Ivy Newball Hatton Great West
South South North Nerth
Willow Warbler 18.1 22.0 20,4 28,7 24.5 22.5 18.4 27.9
Golderest b5 3.8 0.9 2.7 2.1
Spotted Flycatcher 0.8 0.7 0.5 2.8 1.8 3.5
Long-tailed Tit 0.8 2.2 0.9 1.1
Willow Tit* C.9 0.8 0.9 1.2
Coal Tit 2.0 0.9 1.4 4,1 0.9 1.2
Blue Tit* 5.4 7.2 5.6 6.5 8.7 7.2 11.9 8.0
Great Tit* 6.5 4.9 3.6 6.8 11.3 6.9 9.3 8.5
Treecreeper* 2.1 1.8 2.8 4.2 2.4
Jay C.8 1.7 0.8 1.0 0.9 1.3 1.2
Carrion Crow 0.9 0.9 0.6
Starling* 1.0 2.5 5.7 11,4 12.9
House Sparrow 0.9
Tree Sparrow * 0.9 1.9 b1
Chaffinch 13.4 11.0 8.7 £.0 10.3 27.3 7.1 14,7
Greenfinch 1.9
Linnet 0.8
Redpoll 0.8 0.3 0.9 Q.5 1.2
Bullfinch 2.1 0.8 1.6 0.8 0.7 0.7 0.7 1.2

Yellowhammer 1.6 1.9 1.2 0.4 1.7



APPENDIX

SCIENTTFIC NAMES OF BIRDS MENTIONED IN THE TEXT

Kestrel TFaleco tinnunculus
Pheasant Phasianus colchicus

Woodcock  Scolopax rusticola
Woodpigeon Columba palumbus

Turtle Dove Streptopelia decaocto
Cuckoo  Cuculus canorus

Tawny Owl  Strix aluco

Green Woodpecker Picus viridis
Great Spotted Woodpecker  Dendrocopos major
Tree Pipit Anthus trivialis

Wren Troglodytes troglodytes
Dunmnock  Prunella modularis

Robin Erithacus rubecula
Nightingale luscinia megarhynchos
Blackbird Turdus merula

Sorig Thrush  Turdus philomelos
Whitethroat  Sylvia communis

Garden Warbler Sylvia borin
Blackcap Sylvia atricapilla
Chiffchaff Phylloscopus collybita
Willow Warbler Phylloscopus trochilus
Goldcrest Regulus regulus

Spotted Flycatcher Muscicapa striata
Long-tailed Tit Aegithalos caudatus
Willow Tit  Parus montanus

Coal Tit Parus ater

Blue Tit Parus caeruleus

Great Tit Parus major
Treecreeper Certhia familiaris
Jdy Garrulus glandarius
Carrion Crow Corvus corone
Starling  Sturnus vulgaris
House Sparrow  Passer domesticus

Tree Sparrow  Passer montanus
Chaffinch FPringilla coelebs
Greenfinch Carduelis chloris

(Cont'd)



Linnet Carduelis carinsbina

Redpoll Carduelis flammea
Bullfinch Pyrrhula pyrrhula
Yellowhammer  Emberdiza citrinella

APPENDIX (cont'd)
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FIGURE 1.

The general location of
the eight limewoods study
pletes which are shown as
open circles.

Ten kilometre square grid
lines are indicated.
Scale = 1:250,000.
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FIGURE 5. Total densities of birds on the limewoods

plots. Densities are in clusters per

10 ha and are drawn from Table 5. The

plots are numbered as in Table 1.
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60+ Turdidae Sylviidae
(thrushes & alliess (warblers)

> " d
g OJ | : : i é
& 12'345678 12345678
0O
40 - Paridae _ Fringillidae
(tits) - (finches)

17

12

773 Unthinned Thinned
V/ 30vyear 30vyear

70 year

FIGURE 7. Densities (clusters/i0O ha) of major groups
of passerine birds in the limewcods. The
plots are numbered as in Table 1.



Density

7,

12

3456 78

Unthinned -
ZZ 30vyear

FIGURE 8. Densities (clusters/10 ha) of selected

species in the limewoods. The plots are
numbered as in Tsble 1.
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. FIGURE 9.  The density of hole and crevice nesting species in relation to the number of trees with large dead branches
i that were counted in four 2om diameter circles in each wood.
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