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The objectives and msthods of the British Trust fo
Common Birds Census {CBC) conducted under centract to
Nature Conservancy lounc r

Technical Review Group during 1983. The present document
ig the formel report on the deliberations and conclusions
therefrom.

The CBC was started in 1662 to provide a means of annually
monitoring vopulation levels of the commoner breeding birds

on farmland; in 1964 the project was extended to cover weodland
birds. The date are collected using = fterritory mapoing

method which ig described in Chapter 1., The historical

developmenﬁ of the CRC in terms of ite habitat coverage and
1

ﬁ.ccmpreaenszve review of the eff

GBC methods is presented in Chapler Z. Bas e

the scheme zre stated. Census efficiency (relstionship of CBU
results to the true numbers of bird territoriss) is asgessed from
both theorstical and empirical standpeints. Hany factors may

s

potentially influence the efficisrncy of census visits: these are
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described and assessed in relstion to CBC practices. The
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are examined: an alternzative me ulatd
trends, develcped by .D. Mountford, is described., It is concluded
that the methods of data collection and interpretation are

broadly satisfactory although ceritain aress of extra validation

J.

gcientific annexe of the GO contrzmet with the BTC., The extent
LS ™ » I — —~, a
to which the CBC meets these objectives and the potential

were made by the Review
1






CHAPTER ONE

BACKGROUND TO THE REVIEW
1.1 INTRCDUCTICN

The present report reviews the objectives and methods of
the Common Birds Census scheme conducted by the British Trust for
Ornithology under contract to the Nature Conservancy Council,
When the scientific annex to the current contract was prepared
in September 1979, ithe NCC specified therein that a review of
the GBC should be conducted in 198%, with a view to systematically
re~evaluating the objectives of the CBC as the new contract, with
its altered terms of reference, developed. The review was .alsc
to congider the results of certain methodological checks on ike
CBC in progress at the time the contract was rene%ed.

To conduct this review the BT0 and the NCC agreed in 1932
to constitute a CBC Technical Review Group composed of BTO staff
and census experts from outside Beech Grove, together with BT0
Council representatives. The Group consisted of: Dr. P.R. Evans
(Chairman), Dr. C.J. Bibby, J.4. Hardman, Dr. R.J. Hornby,
Dr. D.R. Langslow, Dr. D. Moss, M. Shrubb, S.M. Taylor; and
the following BTO staff zttended: Dr. R.J. O'Ceonnor, R.J. Fuller,
U.E. Glue, J.H. Marchant, R.4. Morgan, Dr. K. Taylor,
F. Whittington and Mrs. E. Murray (minuting secretary).
The Group met on three occagions between January and May 1983
and considered various papers prepared by individual wmembers
or groups of members working to meet specific regiests from
the Review Group. The present document is the formal regport on

the deliberations and conclusions therefrom.



1.2 HISTORICAL REVIEW

The Common Birds Census began in 1962, after pilot work
in 1961. The Scheme is based on the use of a territory
mapping method developed in Sweden by Snemar {1959) and
modified slightly fof use in Britain (Williamson and Homes
1964}, The rules developed in this fashion were subseguently
accepted, with minor modifications, by the International Bird
Census Committee in their "Recommendations for an
International standard for a mapping method in bird census
work" (Anon. 1969). To ensure maximum year-to-year
consistency the rules used as guldelines for fieldwork and
interpretation of the CBC have been gtandardized since 1965,
Copies of these rules are attached: Appendix 1 contains the
original COBC Instructions which guide the observers as to the
fieldwork reguired; Appendix 2 contains the original Guiding
Principles for the analysis of CBC returns, the rules
followed by BTC staff in undertaking analysis of the CEC
results. Appendix 3 contzins the lategt version of the CBC
Instructions, for both fieldwork =nd analysis of returns,
which were prepared in 1983 snd which incorporate the
recommendations of the Review Group.

The BT0 originally initiated the Common Birds Census
Scheme at the request of the then Nature Conservancy, to
monitor populations ©f those specles likely to be affected
by changes in agricultural practice, with most emphasis

being plsced a2t the time on the uge of agro~chemicals
&



{particularly pesticides), and on the loss of hedgerows and
marginal land on farmland. To meet this monitoring functicn the
CBC returns have been analysed annually and the results, in

the form of itables of the proportional change in population
level from the previous year, have been published annually

for the various specles covered.

The ORC was extended in 1964 to cover woodland birds.

In such habitat the census methods differ in detail from that
appropriate to farmland (Williamson 1964} . Many of the species
covered by the woodland CBC index are als® covered by the
farmland index but a number appear only in the woodland

index. In addition, a number of specles that are rather
scarce have been indexed by combining data from census plots
of all types, primarily woodland and farmland plots but including
some so~called "special sites", census plots that do not fall
definitively into either farmland or woodland categories but
which for various reasons {e.g. location on Nature Reserves)
have had CBC census work undertsken on them. This Scarcs
Species Indeﬁ is susceptible to changes in the balance of
habitat representation within the asnnual samples but
nevertheless provides = crude measure of population trends

in spedies that would otherwise go unmonitored by farmland
and woocdland indices (Batten 1971).

Figures 1 and 2 summarise the development of the CBC
Scheme over the period 1962-82, showing the development of the
scheme in terms of numbers of census plots covered and of the
numbers of species for which monitoring indices have been

published.,



In 1974 +the BTO started the Waterways Bird Survey (WES).
This project aims to monitor riparian bird pcpulations along
both natural and man-nmsde watercourses. The WBS is, in effect,
a linear CBU., The methods (which are described in the WBS
Instructions, Appendix 4) are clese to those of CBC. WBS has
to contend with a range of methodological problems similar to
thoge of CBC but in general thesge problems are attenuated due

to the comparative simplicity of many ripariarn habitats.
1.3 OUTLINE OF THE SCHEME AND ITS METHODRS

In the Common Birds Census Scheme observers visit a
defined census plot between 8 and 12 times through the
breeding seazson. On each visit they record onto a large-scale
(1:2500) map the locations of all birds seen or heard. 4ll
relevant information is included on the map: thus the sex of
birds seen, their behaviour {song, alarm calls, fighting,
carrying food), and location of any nests found are recorded.
Any movements of birds seen are noted, zs are simultaneous
registrations (registration o two or more birds that can be
definitely identified as separate individuals). A standard
notation is used on the map to facilitzate analysis by BTO
gtaff. At the end of each breeding scagon the information
from the vigit maps is transferred by the observer on tc species
naps, such that all regisgtrations for & single species appear
on that map. Typically these registrations fall into clusters
of greater or lesser compaciness. These clusters are taken 1o

constitute evidence of a territorial pair. The procedurse



followed in interpreting the species maps is laid down in
the Guiding Principles (Appendix 2) which are very similar
to the international sitandard (Anon.1969). In interpreting
thege clusters as territories, particular attention is paid to
singing males and to simultaneous registrations, with a view
to increasing as far as possible the agreement between
cluster tobtal and the real territory total on the plot.

The extent to which the location and the number of
clusters can asgree with the location and numbers of territoriegs
on the census plot depends both on the efficiency of the flelé-
worker and on the behaviour of the birds comcérned. Whils%t the
behaviour of each species is likely to be relatively constant
in similar habitats across the country (and thus open %o
calibration, should this be desired), the behavicur of individual
field-workers is not amenable %o such calibration. Consequently,
from the start of the €BC scheme enphasis was placed on maintaining

the consistency of fieldwork by each observer, such that the

CBC Index might correctly track any population trends, even
though the absgolute level of cobserver census efficiency
might vary from one participant to another (see below) .
The CBC Index is therefore based on the accumulation of
estimates of percentage echangeg from yearvto-year. In this way
the validity of the Index does not reguire the observers to be
equally efficient in their censusing skills. It is, however,
essential that observers do not vary in efficiency from year
to year.

The visit maps are analysed in Besch Grove by a tezam cof
five {(in 1982) staff znalysts. These analysts have been itrained

to ensure thet they are consistent and compasrable in their



-6 =

interpretation and application of the (BC aralysis guidelines
(see below). In this way the element of skill and judgement
involved in interpreting species maps (for example, in
experience of the size of territories for particular species,
in interpreting particular patterns of registrations, and so
on) has been standardized to minimise any variation inherent

in the analytical process.
1.4 PREVIOUS REVIEWS OF THE COMMON BIRDE GENBUE

4 great desl of attention has been given internationally
to the mapping method and its validity, and the relevant
studies are reviewed below. Several additional studies have
exanined the implementaticn of the mapping method within the
CBC scheme {Tavlor 1965, Snow 1965, Milner and Hornby 1977,
O'Connor and Merchant 1981}, the latter two specifically at the
reguest of the NCC. Milner and Hornby were expressly concerned
with identifying the possible weaknesses in a CBU scheme based
on voluntary fieldwork by professionally unguelified fieldworkers
end with recoimending what asction, if any, might be necessary
to attend to any diffieunlties identified. In most cases their
conclusions endorsed the practices of the CBC but they listed
a number of aress where further investigation was desirable.

In particular, they noted (i) the weakness of the then available
experimentsl evidence ag to the extent to which the CEC index
tracked changes in bird populations {ii) the high cost of
manual procesging of the CBU data and the resulting paucity of

analyses at national level and (iii} that the continuing



development of the scheme would necessitate continuing
statistical scrutiny. They suggested various steps that might
be taken to meet some of these difficulties, principally a
field investigation of the validity of the CBC index as
calculiated, the acguisition of computer facilities to

allow greater use of the data collected in the field, and
various measures that might reduce the staff time expended

on the routine processing of the annual intake of CBC returns.
Their individusl recommendations are considered in greater
detail below.

O'CGonnor and Marchant (1981) report the results of the
field experiment suggested by Milner and Hornby. They showed
that the statistical design of the annusl CBC analysis
(Williamson and Homes 1964, Taylor 1965) wes such that the
principal sources of error in fieldwork were adequately
contrelled at the computational stage. They also confirmed
the finding of Milner and Hornby that the use of professional
staff in interpretating the field maps was an important
source of sitandardization. Their findinge provided much of the
experimental validation of the CBC requested by the earlier

review.

1.5 STRUCTURE OF THE PRESENT REVIEW
A msjor part of the review ils an examinmtion of the
validity of various assumptions made in the CBC. This is
presented in Chapter 2 which details the resulis of gll the
methodological checks, some of which were conducted
specifically for the Review Group. This chapter also makes

some recommendations in relsticn tc the few remasining



sources of unchecked error. Chapter 3 is a statement of
the revised objectives of the UBC following the deliberations
of the Review Group. Chapter 4 lists in full the detalled

recommendations of the Group.
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THE VALIDITS

and suitability of the CBC methods. It presents a review of
sd te assess various aspects of the

CBY and other ressaroh relevaent to CBC msthods znd their fulure

development. Many of the recommendations ¢f the Technical
Review OGroup were based upon consideration ¢f the results

2.1 GUIDELINES FOR ASCESSING CENSUS TECHNIQUES

Dawson and Vernsr {in pfess) have offered some sysltematic

purposes. These guidelines help %o

o

sgesg the efficlency
and suitability of the CRC technique. Dawson and Verner
suggest that 2 Total of nine headings address the wmost
important questions concsrning census technigues. These

-

headings ave listed below and the relevance of each To the

1. What question is being asked?

CBC was initislly egtabiished o monitcr znnusi
population levels of comeoner bird gpecies. However,
the dats have increasingly been used in 2 wide range
of nabitat and population studies. The oObjectives of

siled in chanter %,
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2. What resources are available?

Skilled amateur fieldworkers are the source of the
original CBC data and professional input is provided
only in the processing of the results centrally. Of
particular concern here is the possibility that a
very small additional input of professional
manpower may return a dispropertionately large
amount of additional information, for example,
about habitat use by birds. The large number
of people‘involved in the CBC raises questions of
comparability and consistency c¢f koth observers
and anglyste.

3, What scale of measurement 1s necessary in answering

the guestion?

Dawson and Verner make the point that the optimum
technique is the cheapest method that returns results
on the scale of measurement required. That is, a ten-
fold increase in precision is undesirable if a cruder
assessment already answers the question of interest.

On the other hand, it also indicates some caveats to
be observed. For example, if what the CBC scheme
provides is merely an index of population level for
a particular specieg, with different relaticnships
between index value and itrue population density for
different species, comparisons between specles may
not be possible.

4, On what gecgraphical scale is the question being asked?

This question is particularly relevant to the interpretation
of CBC indices. If a truly nztional index of population

levels is required, then the digtribution of CBC sampling
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effort, in the form of census plots, must be in

some way related to the geographical distribution

of birdg. If this is not possible, then the CBC
index as presently calculated does not constitute a
national index and must be either presented &s an
index for cnly certain parts of the country, such

ag lowland England, or nust be weighted
in some way to compensate for the under-sampling of
certain parts of the country.

5. What habitats are to be studied?

The CBC primarily covers woodland and farmland but a
variety of "Special plots" is included in the present
scheme. If these special plots are not in sufficient
numbers to generate population indices for species of
these habitats, should these habitats be retained in
the scheme? Similarly, the previous question of
regional coverage is relevant to indices which are
habitat specific.

6. What is *he range of subject species?

The CBC as currently practiced expressly excludes
certain species: gulls, Heroﬂi Rook, and some observers
dc not record Woodpigeon and House Sparrow. In addition,
some groups of species (eg. aerial foragers and nocturnal
species) are probably under-covered by the census.
This incomplete species coverage has implications

for certain community studies.

* Scientific names of birds are given in Appendix 7.
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7. What are the characteristics of the subject species?

This question is relevant to the CBC in several respects.
First, the extent to which CBC coverage can De extended
towards the scarcer species. Secondly, the extent to
which the CBC practices must be modified to take
account of migrancy, since migrant speclies are présent
on the census plots for only part of the full CBC
fieldwork period. Thirdly, sepecies differ in thelr
conspicuousness and one can ask whether the CEC
technique makes adequate allowance for this.

&, What section of the gpecies' population is of interest?

The CBG is ostensibly concerned with breeding bird populations
but non-breeders or "floaters" may be difficult or
impossible to distinguish from breeding birds.

3, What size of difference is of interest?

For the CBG to serve as s monitoring scheme one wishes to
have a clear idea as to the size of the annual {(or
longer term) differences that one wishes to detect.

In addition, this guestion also raises the problems
ssgociated with the practical use of CBC data when

a change has been detected on the CBC plots as a whole.
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2.2. THE CBC AL A MONITORIERG TOOLs

a4
"

In order Lo assess whether the UBC efficlently mests 1

objectives it is necessary to give some further background on

various assumptions that are central to the schene.

",

i bird census method such ag the Common Birds Census nmay
be used for two quite distinct purposes (Eendeigh 1944). The
first objective, which is generally thought by the public at
large to be the general function of & census,-is to provide

sbsolute estimetes of population density, that is, an estimsate

of the zctual number of pairs breeding in 2

o)

Cf%

siven areg. An

alternative objective of 2 census technicue may be to

45
G

provide comparative measures of relative abundance, usually

by the provision of an index which can be repeated from
vear to yvear (or from place to place, or whatever).
A relative measure (I} is related ito dengity by some

function which ideslly is linesr. That is, the density of a

-

species on 2 census pliot may be given by some formuls of the

iy -

D, =a.l. + b.

J J J J

where Dj ig the deneity of birds on the ploct 3

relative measure of the specles'abundance on the jth plot,

and 2y and b, are consgtants. These constants will be both
o

specdies—gpecific snd plot-specific

relstive dengities by taking the ra

will nct, in general, be pessible.
press) point out that terriftory mappin

ve used for sbsolute and for relstive messures and
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CRBC, changes 1in density can be correctly indexed even if

the values of the coefficients a and b are unknown, provided
that census efficiency remains consgtant from year to year.

For absclute densities both ceoefficients and the measure of
relative abundance (I) must be known. In both cases the relat-
ionship between D and I must be linear over the full range

of densities.

in the CBC scheme the resulits from a number of census plots
are collated to yield an overzll index. Since census efficiencies
a;i cannot be established for each observer, only proportional
changes in index (and therefore density) can be calculated.

By summing these over the census plots surveyed in both

years a2 best estimate of population change is obtained, with
confidence intervals as given by Bailey (1967). This estimate
ig independent of the particular cengus efficiencies aj of the
ocbservers concerned. However, not all observers remain in -
the scheme each year and, although asdditional observers on
cther plots are recruited to maintain the scheme, the number
of departing and newly-recruited pariicipants do not always
balance. Hence, in the CBC‘the further zssunption is made
that, on average, the characteristics of observers and their
vlots do not change from year to year.

If the CBC data are to be used to estimate absolute
densitieg then some criteris additional to those required in
egtimating relative change must be met. Ideally the census
efficiency coefficients aj and bj should be known for each
piot. However, if the variation in a, and bj tetween plots

L¥

is small compared to the variation in bird numbers between

plots the former can be neglected. Absolute densities can



then be obtained on the bagis of an independent estimate of
the average value of a. The following sections consider
the extent to which CBC can be used to estimate absolute
dengities.

The validity of the varioug sssumptions underlying the
monitoring function of CBC were examined for farmland by
Teylor (1965). By comparing plots first censused in 1963
with those first censused earlier, he showed that observers'
standards were adequately consistent from year to year. He
glso ghowed that population changes estimated from the two
groups were consigtent from year to year. Finally, he
established that population changes estimated from the two groups
were consistent (implying consistency of the average character-
istics of the samples) and that the minor adjustments of methods
made in the first years of the scheme were unlikely to affect
the index in any significant way. Snow (1965) reported a
field comparison of CBU results with densities estimated from
intengive nest-finding and showed that for most species & census
based on eight vigits gsve good approximations to the
population actually present.

Subseguent papers reporting the annual CBC indices have
routinely monitored the composition of the plots used in each
vear, principally with respect to regionsl and gross habitat
compogition. Average plot sizes on farmland decreased over
the period 1961-8C but their topographicsl and cropping
ugage and thelr regional distribution have not waried
significantly over this period (Fuller et zl in prep - see

below).



O'Connor and Marchant (1981) reported a2 field experiment
designed to test the assumptions of the CBC scheme regarding
year to year consistency of standards. They showed that
observers differed in their field standards, principally on
account of differences in the time spent on the plot census,
but remained adequately consistent on & year to year basis.
They also showed that trained analysts were mutually
congistent in their interpretation of field maps both within
and between years. iAspects of potential observer and analyst
related biases are considered further below. C'Connor znd
Marchant (1981) did not establish the time span over which
their resulits were valid but work by Mountford {1982 in press)
shows for several species that this extends to at least

five years.

2.,3. THE CENSUS EFFICIENCY OF THE CBC

Milner and Hornby (1978) expressed some reservations
sbout the extent to which the CBC results, in terms of
clusters per scre, actually represented good estimates of the
density of breeding pairs on the census plot. However, Dawson
and Verner (in press) point out that much wseful work can he
done with census techniques that fall well short of the ldeal
technique. The major criterion to be met is the answering of
g biological guestion, such as monitoring the status of &
bird populstion in Britsin on an annual basis, and not some
sbaolute standard which has to be met by the technigue used.
Nevertheless, it is imporitant to be aware of the absolute

efficiency of the CBU and the factors that may cause
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variation in efficiency. We have followed the terminology
of Svensson (1979) in defining different types of efficiency:

(1) apparent visit efficiency is the ratio between the result

of & single visit and the final evaluation of the species maps,

in terms of clusters; (2) irue visit efficiency is the ratio

between a single visgit and the true number of territories;

(3) census efficiency is the ratic between the number of

evaluated clusters and the true number of territories. We mainly
discuss true visit efficiency which we shall term simply 'visit

efficiency".

2.%.1 Theoretical backeground

The reasoning bekind the mapping method is that clusters
of points identify individual territories. A simple binomial
model of census efficiency is usually assumed, so that if a
bird has a probability P of being detected on any one vigit
the probability of detecting it over the course of N visits
rises to 1—(1~P)H. This simple binomial model is unrealistic
but J¥rvinen and Lokki (1978) found that it fairly accurately
predicted variances in the estimates of P. If the nuwmber of
vigits (¥) is high enough very few territories are missed.
The GBC standard for analysis requires at lezst three
registrations for typical species in plots visited at
least nine times; if P is sbove about 0.5, then 90% or mere
of the clusters are detected in these circumsitances (Svensson
1979). If P is lower than this, too many territories are

missed. One can sccept fewer than three registraiions and
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recover some of the territories missed but then chance occuirences
of transients or of birds cutside their own territories may
lead to clusters being assigned which do not in fact correspond
to territories (O'Connor and Marchant 1981). Similarly,
increasing the number of visits to cope with the lessg
conspicuous species is inefficient since the refurn per unit
effort is rather small: e.g. for 90% identification 16 visits
are needed if P is 0.3 and 52 visits are needed if P is O.1.
Moreover, the number of spurious territories increases significantly
with the number of visits as shown empirically by O'Connor and
Marchant's (1981) analysis of the Aston Rowant experiment.
Svenseon {1979) recommends trying to increase the viegit
efficiency (P) rather than increasing the number of visits.
Since these two effects produce errors in opposite
_directions, one can expect the CBC method tec detect the correct
absolute number of territories on #ise plots where the two
errors balance out. This will be most likely where a species
ig more deteciable and where few detections are spurious.
Dawgon and Verner (in press) have considered this effect
and find that under the conditions of at least 50% detections
per visit and no more than 10j% of the registratiocns coniributing
o gpurious clusters, then 8-14 visits result in the number of
clusters being within 20% of the true number of territories.
Under these conditions ten visits are optimal, resuliing in
errors of less than 10% . In addition, this number of
vigits reduces the extent to which less detectable birds are
under-estimated without at the same time producing a great
over—estimation of the more conspicuous species. Species that
do not conform to these assumptions cannot be realistically

censused within this range of visits.
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Absolute estimstes of visit efficiency are rather rare.
Although this khas been attempted by a large number of workers
(Williamsbn 1964, Hogsitad 1967, Seierstad et al 1970, Slagsvold
197%a, Enemar et al 1979, Svensson 1979, des Granges 1980) they
involve a degree of circular reasoning. The various clusters
on the census plot are identified and equated with territories
and the vieit efficiency P isthen calculated from the number
of registrations in each cluster, divided by the total number
of visits. This procedure over—estimates P (Jrvinen and Lokki
1978, Svensson 1979), since some territories have by chance too
few registrations to be recognised. Dawson and Verner calculated
on the basis of a binomial model of detection that a 5% over—
estimation occurs if P = 0.4 and 10 visits are made, and thig
over-sstimation worsens rapidly as P decreases. In addition, if
some of the territories with a low value of visit efficiency
‘are merged with those of neighbours the over—-estimation is
compounded. Faciors influencing visit efficiency are discussed

later.

2.%.2 Attempts to asgess census efficiency in territery mapping

A number of situdies have attempted to zssess the
efficiency of CBU-~type censusing by reference to the territories
established with the very large number of visits {e.g. Snow
1965, Bdwards 1977, Witkowski and Ranosezek 1977). However,
O'Connor 2nd Farchant (1981) have shown that the extent to
whiech cluster counts obtained from large numbers of visits

represents the true number of territories on the plot varies



substantially from speciles fto specles and cannot serve as 2
realistic standard. No statistical treatments of CBEC data
will, by themselves, yield estimates of census efficiency.
The use of territory mapping with known marked individuals
is the cne satisfactory check aveilable for the

calibration of CBC efficiency {(Enemer et al 1979, TomiaXojo
1980, De Sante 1981) although for some species such as thrushes,
intensive nest searching can be used (Bnemar et al 1976). The
uge of play-back (Falls 1981) can be used to reinforce the
detectability of birds and to establish their
territory boundaeries more accurately. Eﬁa&ples of the Jjoint
use of play-back arnd marked birds include Dhondt (1966)
Bnemar et al (1979) and Krebs (1971).

Few of these studies have been done with the - . CBC
method but a rather larger number are available based c¢n
the very similar internstional mapping method {(Haukiojaz 1968,
Bell et al 1973, Diehl 1974, Jensen 1974, Mannes and Alpers
1975, Mackowicz 1977, Nileson 1977, Enemar et zl 1979,
TomiaXojé 1980, Fletcher et al. in press). These studies
are largely confined to selected species and their results
vary. However, several of the studies suggest that the
accuracy of mapping is rather poor. In those studies where
the good agreement between mapping and more intensive studies
uging marked birds and song playback has been achieved, this
may be due to chance balancing of errors (Dawson & Verner in
press). A4n exsmple of such a study was that of Enemar et al 1979

from

p.a

on ¥Willcow Warblers. In this study two clusters resulied

to a single tervitory, two edge clusters were wrongly excluded,

and one edge cluster was wrongly included: furthermore seven of
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the 15 clusters eorrespond poorly to the territory they were
supposed to represent. TomiaZoit (1980) found that in
comparisons with three species across five plots his modified
mapping method gave estimetes averaging 104%3,5% (mean plus
standard errcr) of the number known to be present from
colour-marking. Generally, Fletcher et al found fairly good
agreement between mapping results and colour-marking of
birds, though again with a degree of compensating error.
Degpite the possibility of compensating errors, most
studies in which territory mapping has been compared with
independent assessments of the number of breeding pairg on the
study plot have yielded correlations of estimates across
species of from 0.69 - 0.97 (@'Connor and Marchant 1981).
Dawson and Verner point out that these high correlations
result in many species being placed in at least the right
order of densgity, thus making territory mapping the bvesi
method for studies requiring estimates of zbsolute density
e.g. studies of inter-specific densities or studies across
habitats. On the other hand, mapping should also be regarded
as providing an estimate only on a rank scale, not on an
absolute scale of density (Svensson 1980, ¢'Connor 198lb,
Dawson and Verner in press). This applies primarily to the

use of CBC methods for obtaining absolute densities.
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2.4 TFACTCORS INFLUENCING VISIT EFFICIENCY

It is apparent from ihe above sections that attainment
of a high visit efficiency is essential if mapping censuses
are to provide realistic estimates of absolute density. In
thig section we review the main factors which influence
vigit efficlency.

i

2.4.1 Biological factors (species and.habiﬁat characteristics)

Territory mapping as used in the CBC is normglly suitable
for estimating only non-colonial passerines during the
breeding season (see review of species~épecific problems by
TomiaZzoié 1980). Furthermore, some species are relatively
easy to detect, others are harder tc detect, depending on
guch factors as the numbers and type of sounds they make,
their colour, , + flocking
habits, size, vegetation characteristics of preferred habitats,
and theilr response to the observer (Franzreb 198la, Dawson and
Verner in press). For this reason the CBC measures the abundance
of sach species on & species-specific scale, thus precluding

their use for the calculation of species diversity ifandices.

Intraspecific differences may also contribute to variation
in the detectability of a species. A particularly significant
source of intraspecific variation is that of breeding status.

In some species unmated males sing very much more than do mated
males, thereby making themselves more conspicuous {Slagsvold

1973b, Sayre et al. 1978, and references therein). Thus Diehl
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(1981) found that several species were less conspicuous after

laying than they were before. Should a breeding attempt fail

an increase irn conspicuousness may follow, as the bird

reverts to an earlier phase of its nest cycle and sings more,

though this is not always the case (Diehl 1981). Similarly,

male passerines that have been experimentally deprived of

thelr mate can be induced to sing to a greater extent than

would otherwise be the case (Xrebs et al. 1981). Another

source of fntraspecific variation in detectability lieg in

the behaviour of some birds as '"guest™ breeders. Thus

Dhordt and Schillemans (198%) found that some pairs of

Great Tits successfully bred within the territorial

boundaries of anocther more dominant pair, doing so by virtue

of being relatively secretive, without overt territorial

behaviour, at least initially. In addition Eyckerman (1974)

and Smith (1978) have described the presence of sedentary non-

breeding individuals of Great Lits and Rufous-collared Sparrows

(respectively) resident in territories held by displaying pairs.
Several biological factors contribute tc incorrect

estimation of visit efficiency (Enemar 1959}, including

temporary visitors, double counting, counting of females as

males, and regular visitors Ifrom cutside the study plot. Some

birds mey enter or leave the territorial population over the

pericd of the study or they may change the location of

their territory. Birds may alisc change the size of configuration

of their territory, may defend more than cone territory or wmay

even share a territory (Enemar 1959, Blondel 1969, Eyckerman

1974, Berthold 1976, Parr 1979, Bagles 1981). O'Connor and

Marchant (1581) have shown that whilst these problems can be
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reduced by concentrating all the visits to the census plot
into a short time period the different species to be censused
each have their own optimal period (see'seasonal variations'
below).

The conspicucusness of & species may be affected by
properties of its habitat. The physical density of the vegetation
will affect the esse with which birds, especially those which
seldom vocalize, can be detected. The vegetation may also
influence the behaviour of a species, making it more obvious
in some habitats than others. Thus, it cannot be assumed that
counts of a species obtained in one habitat will be directly

comparable with those made in ancther.

2sb4.2 Time of day

4 punmber of studies have shown that the detectability of
breeding birds varies with the time of day. This has been assessed
vy a number of studies which have examined the total number of
individuals seen at different times of day but this procedure
ig misleading because different species contributing to these
totale may peek in detectability at different times. Those studies
that have examined the prcoblem on & specles basis have shown
that whilst many species peak in detectability arcund dawn
this is followed by & very rapid rate of change of detectability,
so the smell changes in the timing of a census lesad to guite
large differences in detectability (S8hields 1877, 1879,

Reobbing 198la, Skirven 1981 ). Uther species show relatively

1ittle variation with the time of day {lMarion et 21 1981).
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In principle it is possible to calculate corrections
for variations in time of day but as the pattern of diurnal
varistion alters seasonally at least for some species
{8hields 1979, Robbins 1981a) considerable calibration would
be needed. Comsequently, normal CBC practice has been to
confine the fieldwork to a period of high detectability,
principally in the morning, though evening counts are also
accepted, An important point not always appreciated is the
impact of the sharp fall-off in detectability on census results
if the census period is varied by small amounts arcund the

immediate post—dawn period.

2.4.3 Seagonal variations

Dawson and Verner (in press) review the evidence for
seasonal changes in the detectability of birds. Some evidence
exists to indicate marked seasonality of detectability znd
Slagsvold (1973b) has shown that some species, such as the
Song Thrush, have very short singing periods which may
differ in timing between years. He has thersfore argued that
the timing of census work should be varied on a year te year
bagis in response to changes in the general phenology of
events. However, this argument is most strong in areas with
very short and well-synchronised breeding sezsons, as in the
irctiec, and is therefore less critical Tor British and Irish
conditions (CO'Connor snd Marchant 1981). Perhaps the mos%t
marked changes in seasonal detectability in British birds occur
amongst certain "early" residents (eg. Great Spotted Woodpecker
and Nuthatch) which sbruptly cease singing in the early spring

and asmongst some migrants which have short pericds of intense
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song activity. EZxamples of the latter are certain Sylvie

warblers and Sedge Warbler (Bell et al 1973).

2.4.4 Weather

Bad weather during the course of a census 1ls likely to
cffect the efficiency of the observer as well as the behaviour
of the birds and the two effects have not been disentangied in
the studies conducted to date. Dswson (1981a) found that high
winds and precipitation had detrimentsl effects of numbers of
birds counted in New Zealands forests. For the Common Birds
Census O'Connor and Hicks (1980) have shown that the major
effects on the humber of birds detected in CREC work are season,
temperature and rainfall, though temperature and date were
correlated to provide a seasonal effect. Spring temperatures
determining the rates at which females could divert energy to
egg formation were limiting amongst early breeders (Perrins
1970, Dunn 1976). 4s this could result in differences in the
date of breeding between years it could petentislly influence
seasonal detectability. However, O'Connor and Hicks (1980)
also found 2 more immediate effect of temperature on detectability,
for after removal of seasonal trend with temperature most species
were detected more frequently on warm days than on cold days.
Although the range of rainfall experienced in the course of
the study was rather small, a glight depression of detectability
of most species was found on rainy days.

Eobbins (1981b) similarly found that counts recorded for
many species in the Breeding Birds Survey {a method using point

counts) were correlated with temperature. He azlso found that

detectability was greatest when ambient temperatures were most
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akin to those prevailing in the centre of a species range.

He found that counts of species near the northern edge of

the range were mogt often positively correlated with
temperature whilst for counts of species nearest the southern
limit of the range such correlations were negative. He also
found that rainfell tended ito despress detectability, as did
gtrong winds.

Mhese observations suggest that the normal CBC practice
of avoiding censusing in adverse weather conditions such as
rain znd strong winds are well-founded. Temperature effects
are, however, relatively unimportant other than on a seasonal

basisg.

2.4.5 Differences between cbserversg

A variety of factors contribute tec differences in census
efficiency between different CBC observers, including
expectations, judgement, acurity of vision and hearing, know-
ledge, motivation and experience. In tropical forests
identification can be a problem, regarcless of the cbeserver's
gkill (Karr 1981, Oelke 1981) but in Britain and Ireland
identification of birds by sight er sound is & problem
primarily only for less experienced observers in dense
wocdland. In some species song repertoires have evolved 0 as
to mislead conspecifics inte thinking thast more than one
ginger is present (Krebs 1977, Yasukawa 1981) and this may
mislead human observers into double counting zs well. Problems
arise particularly amongst species with similar habitats and

calls, particulariy where observers are inexperienced or

where they have become careless with discomfort or fatigue
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(Robbins and Stallcup 1981).

O0f particular concern to the CBC is the guestion of hearing
ability, since many of the longer running (up to 20 years) CBG
plots are conducted by increasingly older observers. Emlen and
De Jong (1981) found that observers with even mild to moderate
loss of high freguency ranges could detect variocus species only
2t short distances (25~90% of the distences achieved by normal
observers). Ramsey and Scott (198la) conducted a survey of
274 people and concluded that differences in hearing ability
could lead to ten-fold differences in the areas surveyed by
observers. Whilst the CBC with its fixed plot boundaries is
not directly affected in this way, the sensitivity to hearing
can be expected to influence overall census efficiency.

Several studies have shown that the speed at which the
obgerver conducts a mapping method census has major influences
on the overall registrations achieved. In particular, O'Connor
and Marchant {1981)found that bird densities assessed by
several different observers censusing a plot independently
appeared to be related to the time spent in the field, with
more experienced cbservers choosing to work more slowly.

Variations between CBC observers in their census efficiencies
sre eliminated for monitoring purposes by basing the CBC index
only on estimates of population change obtained from the same
census plot in the years concerned. This procedure engures
that even if CBC observers collectively underwent a long-term
drift in their average census efficiency, such as might be
brought about by new participants working to improved standards

of bird recognition or other fieldwork, the CBC index itself
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is unaffected. No particular efforts are made to maintain a
constant aversge standard of census efficiency on the part

of observers, other than to monitor the general competence of
obgervers and to eliminabe from CBC caiculstions obgervers whoge
results are obviously sub=standard. For the index purpose this
congistency brought about by plot pairing is 211 that is needed.
It is nevertheless of interest to know the extent to which
estimates of absolute density calculated from CBC results might
be tezken fto be independent of the long-term turnover of
observers. (It is emphasised here that this question is
independent c¢f absolute census efficiency, but depends on the
constént of proportionality between the number of clusiers
identified for a species on =z cengug plot and the true number
of pairs breeding there). These comments concerning variations

between UBC observerg alsc apply To the WBS.

2.4.6 3aturation of cbservers at high bird density

When many birds are detected in & short time an observer
mey fail to record some of them because of inability to
concentrate on them 2il at once. Thisg effect, referred to as
"saturation", can happen either interspecifically cr intra-
specifically {(Dawson and Verner in press). Interspecific
gaturation or swamping (van Riper 1981) can be particularly
important at the dawn chorus, with more cues being missed
where the observer is busy recording 2 large number of birds.
Direat evidence for this comes from Scott and Ramsey {1981b)
who fourd that in HewsilBn forests observers who concentrated
on only a few specieg were able to detect more of them than

were those who were trying to count everything. They suggested



- 30 -

that as many &s Z0% of the commener species were missed, but
rare species were not so readily migsed.

Intraspecific saturation results in there being an upper
1imit to the number of any single species that can De distin-
guished when many conspecifics are present together (Enemar
1959, 1962, Erskine 1980, Bystrak 1981, Dawson 1981a) .
Virtually no calibration studies for this effect have been
conducted on GBC plots, though C'Connor and larchant (1981)
found only minor differences in the species tallies of
observers differing greatly in the numbers of individual
birds they detected. Diehl (1981) found that Red=backed Shrikes
censused with the mapping method were more detectable on a low
density plot than in a high density plot.

Another way in which a similar effect can be induced as a
biological, not observer, asrtefact is the varying territorial
activity of birds at different densities (Jdrvinen and Lokki
1978). For exzmple, calling rates may be lower at low densities
than at higher density, as evidenced in gtudies of Ring-necked
Phessants (Gates 1966), Ruffed Grouse (Rodgers 1981) and Long-

billed Marsh Wren {Verner in Dawson and Verner in press).

2.4.7 Use of tape recorders

4 common technigue used by birdwatchers is to use
squeaking or pishing sounds to sttempt to get birds closer for
identification (Smith 1975). This is particularly useful in the
pepping methed of the CBC when pursuing individual contacts
with unidentified birds and where standardisation of procedure

is perhaps less critical than in transect and point count work
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Gonnor and Dickson 1980). The logical extension of this
procedure is to use tape recordings of the territerial calls of
the bird so as to identify its territorial boundaries and
thereby map the territory (Falls 1981). Dawson and Verner
(in press) have reviewed the disadvantages of tnis technique.
Although they enable difficult species 1o be gtudied more
readily and may be less sensitive than cther censusing |
procedures to daily and seasonal effects (Falls 1981, Marion
et &l 1981) they have some defects (Johnson et al 1981). These
include the habituation of the birds to the sound {Verner and
Milligan 1971, Patterson and Petrinovich 1978), the response
may depend on the dialect of the recording {Verner and Milligan
1971, Searcy et al 198l), birds may be attractec beyond thelr
normal territory boundaries (Falle 1981) and there may be
differential response to neighbour and non-neighbour song (Weedon
and Palls 1959, Searcy et al 1981). In addition, sxcessive
provoeation of birds by using tape recorders may result in

inadequate attendance at the nests.
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2.5 INTERPRETATICN OF SPECIES MaPS

The previoug section outlined potential socurces of
error and variation @hich.may influence the efficiency of a
gsingle field visit. With the mapping method a second class of
votential error must be considered: the problems involved

in interpreting the field registrations in terms of clusters.

2.5.1 bDifferences between analvsis

The number of clusters identified on any particular map
depends to a significant extent upon subjective judgements &s
to the strength of evidence required to delineate a distinct
territory. A measure of standardizstion on this point was
introduced by the acceptance of International Bird Census
Guidelines as to map interpretation (Anon 1969) although the
CBC guidelines for analysis (Marchant 198%) are more elaborate.
Zven so, problems of interpreiafion may persist in the absence
of adeguate practical experience. Svensson (1974) and Best
(1975) found considerable variation between the results
cbtained from different analysts interpreting species maps
in asccordance with the international guidelineg. For territorisl
passerines the coefficients of varistion obtained in these
studies ranged from 15-36%. A variety of factors accounted
for this large range, including a lack of knowledge of the
habitat of the area, paucity of contemporary records of song
and territorial defence {ie poor fieldwork), and perhaps
inadequate records of movements of individual birds. The problems

of analysis reported in these studies may be largely due 1o

inadequate experience on the part of the analysts. This seems
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likely because comparison of three trained analysts of varied
experience (0'Connor 198la, OfConnor and Marchant 1981)
revealed considerable agreement between analysts as to the
number of clusters identified. Taylor {(1983) came 1o a

similar conclusion for analysis of WBS species maps. The UBC
analytical procedures are highly standardised {(Williamson et al
1976) and the staff analysts are extensively trained before
undertaking independent interpretation of CBC returns. The
findings of O'Connor and Marchant (1981) confirm the view of
Milner and Hornby (1978) and indicates that the CBC analytical

procedures are adequately consistent for index purposes.

2.5.2 Interpretation of maps and absolute densities

2.5.2.1 Biological factors

A variety of bielogical factors meke it difficult to
interpret defined clusters in terms of real territories. Those
problems which manifest themselves at the fieldwork stage have
already been dealt with dbut the analiytical procedure itself
introduces a separate suite of potential problems (eg. species
which feed outside their defined territoriesg). Fuller and
Marchant (1984) ranked species in order of ease of analysis.
Thig exercige was based on the collective experience of five
CBC analysts and it showed that therse were considerable
anaelysis difficulties, involving subjectiive judgementits, for more
than half of the 60 species considered. Some very common species

(eg. Biackbird and Blue Tit) can be difficult to snalyse. 4 .
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mgjor cause of analysis difficulty was identified as the zbsence
of any natural clustering in the registrations; such species
were termed wide-ranging. Under such circumstances there is likely
to be considerable variation in the ways that cluster boundaries
could be drawn. Another problem has been identified by Zach
and Fall (1979) whe found a degree of overlap of song posts
amongst Ovenbirds ., evern though
most records clustered welil. In addition, foraging ranges overlapped
territorial boundaries extensively. Similsriy, Ferry et al (1981)
found that the home ranges of five forest species were 2-12
times the area of their territories as determined by mapping.
Svensson (1980) gives examples of cases where different song
pogte of birds with large peripherally defended territories
were interpreted as separate terrvitories.

It shouid be noted thait slthough the above problems can
mgke it éifficult 1o relate clustersto rezl fterritories this
does net undermine use of the CBC mapping method for the
purpoges for which it has been developed. Assessments of the
absolute efficiency of such techniques were congidered under

Section 3.2,

2.5.2.2. Sgnpling problemg: edge terriforieg

The allccation of adge territories is a particular
probken in relating CBC results to zbsolute densgities. Marchant
(1981) has analysed the errors involved when the IBCC guidelines
for including boundary territories were followed. He found that
between 10 and 25% of the edge territories were wrongly included
in the plot, thus genersting over-sgstimates of density. He

suggested that this was probably due to observers working more
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thoroughly within the boundaries of the plot and to 2 tendency
towards registering birds seen Just outside as ingide., He also
found that the location of boundaries along bird-rich areas such
as hedgerows or wooded canal banks tended to increase the error
in density estimation. Verner (1981) found a relatively larger
edge effect error on & series of smaller plots in Californian
oak woods: he found that as plot size reduced from 13 o 3.2 ha.
the egtimated densities increased by a factor of 2.7. However,
it is possible that the smaller plots in his study actually
contained higher densities, so the effect may not be entirely
Errer.

Dawson and Verner (in press) have extended the simple model
of Marchant (1981) to show that the over—estimstion of density
(expressed as a percentage of real density) decreases with
increasing plot size and with increasing detectability of =
species whilst it increases with the average territory size of
the species. The effect would be particularly important in
comparisons between plots in different habitats if the piot
size varies with habitats {cf. the large difference between
farmland and woodland plots Gsed in CBC). Plot size also
influences interspecific comparisons of absolute densities
estimated from CBC results, since the edge error will vary in
relative magnitude depending on the average territory size of
the species. In practice this 1s likely to be a serious problem

only for the larger species (eg. most non-passerines and corvids).



- 36 -

2.6 INTERPEETATION OF LONG-TERM TRERDS

2.6.1."Randon walk" effects in the CBC

Geissler and Noon (1981) have drawn atiention to the risk
that an index obbained by pro-rating succesgive estimates of
percentage changes onto previous index values is liable to
undergo & so=called "random walk", due to the compounding
of errors in suscessive estimates of population change. This
effect is elearly subject to sample size: the larger the sample
ig, the narrower arxe the confidence intervals derived therefrom
and the lower is the probability that successive estimates of
population change should be in the same direction to ai
significant extent. Moss (1984) examined this
possibility for the Common Birde Censug by use of computer
simulation methods. He modelled a situation in which 100 CBC-
plots were present in the annual sample, with one-eighth of
the sample being lost each year and replaced by an equivalent
number. These numbers are fairly typical of the CBU situation.
He introduced random population changes drawn from between -50%
and +50%, computing the index and confidence’limits as
described by Bailey (1967). The index deviated from the
expected value of 100 but remained within the range 90-115 for
ten rung of 19 years each. This vgriastion is thus much smaller
than repcrted by Geisgsler and Noon, probably due to a larger
sample gize in CBC. Moss pointed out that random fluctuations
within this range would probably be smaller than the annual

population changes recorded for the majority of CBC species.



wes lost from the scheme. Over s 19 year period this resulted
in 5 decreass in the index value from its initial level o
100 to between 51 and 67. This situation is uniikely to occur
with the UBC becsuse carsful checks are made to ensure thatb
sempling effort (number of hours in the field, number of field

LTSI .

vigits snd seascnal spread of vigits, are consistent for each
P

Moss did describe one situation under whmih spurious
in the CBC might be possib
for = number of species snd compared the bhehaviour of these
density estimastes against the behaviour of the CBU index over
the same time pericd. Since species might be sbsent Irom

i¢ plots because the habitat there was unsuitable

i....l
@]
o
z._«.l
Y]
L]
[
m
.
w
o

(e.g. zqguatic birds are likely to be absent from farms with no

kY

T s “ A ~ - S s B | L] 3 1 ] 1. - K3
water present), he estimated his densities both on the pasi

n

vear contribute to the index twice, first (except in the case
of new plots) toc the estimstion of population change in the

bl
<O
«t
&3]
o
m
]
[}
o
[§4]
o
(@R
*.J
[
F
C'+'
[
D
k3
H
o
<
[N
<
A
o
"!
4
g’l
b
i
I3
[
O
s
O
e
o
e
o
ey
£
453
i)
¢
ot
[
ok
i



- 38 -

censused in the following vear. The two densities thus derived
for any yvear wouldmotbe equal if there were differences in
average density between those plots censused for the first
or last time in that year. For each year these densities were
then pletted agsingt the COBC index for several species
{(Table 1). As one would hope, the results show that 1in most
cases there wag 2 statistically significant correlaticn betwesn
the two trend lines. However, for one species, Spotted Flycatcher,
there was no relationship between index and density. In fact
the Spotted Flycatcher index gradually drifted downwards while
density tended to increase. Moss considered this to be a result of
new plots entering the CBC holding on average more Flycatchers
than those dropping out; the index does not allow for such
disparity. Moss suggested that pricr tc calculetion of long-term
trendg using CBC data the relationship betweean densgity and index
values should be checked. Alternatively Mountford's (1982) method
might be employed 1o produce minimum-variance estimates of
population change within samples mutually consistent across years
in respect of demsities of the individual speciles under invest-
igation {see section 8 below).

in alternative to the pair-wise modeling on a binomial basis
used by Bailey (1967) is ¢ use 2 non-binomisl model such ag
provided by Upton and Lampiit (1981}, However, this merely
reduces the size of the "random malk" problem. An alternative
procedure is to predict the missing values in an analysis of
variance {Geiszler and Noon 1981), a technigque which will be
effective wherever the number of missing plots i1s nct too large
a proportion of the total. Against this, the CBC plots have rather

s large turnover, approaching 20 per cent each year.
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Robbing et al (1980) and Geisler and Noon (1981) offer yet
another way of analysing CBC date where this sampling bage alters
from year-to-year. They tried varicus ways of fitting trend lines
to the individual estimates from each area sampled, agsunming &
congtant average rate of change within each year and correcting
(by weighting) for the number and dispersion of samples within
each region. A similar technique could be used based on
curvilinear regression or on anglysie of variance. However, it
ig rare {and is certainly not true of the CBC) to find only a
small proportiocn of plots lost from the longurunﬁing SUTVEY .
Hence the anrual means method of Robbins et _al 1980 and of
J8rvinen and VHisanen (1977b, 1978) might be more appropriate.
Here, emphasis is placed on maintaining 2 very lsrge number of
replicates within particular strata (in CBC terms, within farmland
and within woodland habitats), such thai the average is unlikely
to drift because habitate remain represented in constant manner.

For the UBC such checks on habitat composition of the sample
are usually employed on & year-to-year basie, thus providing s
rough check that no major changes are occurring. Over & longer
(approaching a decade) timescale such annual checks are inefficient
and long-term trend studies are desirable. These have not been
carried out to date for woodland although the studies of Fuller
et al (in prep) have gone some way towards showing that ihe
farmland samples have remained relétively congtant with respect
to land type and sgricultural practice over the duration of the

CBC scheme (see 2.8.2).
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2.6.2 Long-term congistency and repregentativeness of CBU

farmland sampleg

One of the problems associzted with the interpretation of
the CBC scheme results is the extent to which the census plots
actually refiect the composition of farmland in theixr
surrocundings. CBC plots are self-selected by the cbservers
concerned and in principle these observers might select plots
for censusing that are particularly rich in birds or are
managed by farmers whe are particularly sympathetic to conservation.
In such circumstances the“trends shown by the UBC census plot
samples would be buffered sgainst changes occurring in the
general agricultural environment, and would thus underestimate
any population decreases that might be brought about by
agricultural practices. This effect could also operate if the
observers normally abandoned census plots subjected to
significant habitat modification.

The first of these problems hag been investigated by Fuller
et al (in prep). They considered three questions: 1) could any
long-term tremds that are recorded in the CBC indices be the
result of changes in respect of regions or habitats sampled or
in relation to the area of the census plots surveyed?

2) fb what extent are the farmland plots representative of the
ecological land types present in Britain, and 3) to what extent

are the CBC farmland plots representative of regional agriculiural
practices? They examined these guestions in samples of CBC plets
used in computing population changes for the years 1965-66, 1970-71,

1975~76 and 1380-81. From each of these samples they drew a random
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gsubset of 50 plots for detailed examination. In this way
they obtained femporzsl and spatial sampleg ¢f the (BC
plots for examination with respect 1o land use patterns.
They compared thelr samples sgainst nationsl statistics on
land use drawn from two sources: 1) the ITE system of land
clasgification,developed by Bunce gh-al (1981), a classification
system which can be used %o classify any l-km square in Britain
as ocne of 32 land classes. Key attributes are measured for
each square, many from 1350000 Ordnance Survey maps. The atiributes
are of four types: (i) climatic, (ii) topographical and positional
(iii) geological, (iv) human artefacts. Each land class can be
characteristic in terms of key topographical, landscape, land-use
and vegetational features. 2} The MAFF/DAFS annual zgricultural
statistics which provide national gtatistics on land under
different types of crops.

Fuller et al (in prep} found that the CBC census plots
have been adequately consistent in respect of the numbers of plots
and the area sampled in different land classes scross Britain.
The regional distribution of plots had zlso been consistent
since the start of the scheme. They also showed that the
average area of a farmland plot has declined considerably over
the period of the CBC {Figure 3), thus raisiﬁg the possibility
of errors due to edge effects if the data sre used tc estimate
abgolute densities {see above). The GBC farmland plots were
not representative of British farmland ag a whole but 4id

adeguately reflect Jand classificaticn patiecrns within an ares

-
=]

o ngland roughly south of the River Humber snd east of the
{Figure 4)

River Severnj. The CBC under-represented severzl land classes in
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north and west Britain, in particulsr several upland tyves
and cereal/mixed farmland in east Scotland and north-east
England. This largely reflects the geographical spread of CBC
human population
plots, which are concentrated into the areas of highest/density
central and

in/southueastern Engiand (Figure 4). Within the main srea surveyed,
intensive arable agriculture was well represented within the CBC
which suggesis that CBC observers are not generally selecting the
richegt habitats for birds.

The comparison of cropping statistics compiled from the
annual cropping plans returned by participants with the
statistics compiled by MAFF showed that throughout England
the Common Birds Census sampled major farmland types (cereals/other
srable crops/grassland) in very similar proportions to that
recorded in the Ministry's statistics. In Wales and Scotland,
however, grassland was under-sampled. The two major cereal crops
- wheat and barley - were also generally represented in
proportion to the Ministry's statistics.

The overall conclusions to be drawn from the work by
Fuller et al. is that long term changes in the UBC sample
composition for farmland that have occurred are too small to
ke 5 significant source of biag in the CBC imdex. Moreover,
the CBC index published annuslly by the BTG must not be taken
as 2 nsational index of bird populations on farmland, since the
GBC plots are not representative of farmland as z whole. &n
index confined to England, perticularly to the south, east
and central regions, would however congtitute an adequate

measure of itrends on farmland in that region.
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BTO staff have also examined the possibility that observers
abandon plots should they deteriorate through habitat change.
Table 2 was compiled by examining a sample of letters recording
the remsons for particular CBC plots being abandoned and shows
that in the majority of cases it was due to the death or
illness of the observer or to his having to change address.

Only 7% of the reports involved habitat change. Thus it seens
unlikely that habitat deterioration plays a significant role

in explaining changes in the {BC indices.

2.7 AUTOMATED DATA ANALYSIS

Although manual analysis of CBC species maps gives
considerabie consistency an alternative is to use an objective
algorithm as suggested by North (1977). The basic idea of his
approach was that one could record the xand y co-ordinates of
esch regigtration on the CBC map and then =amine these to test
what registrations were significantly spatially clustered and
thus constitute & territery. In principle this could lead to
considerable savings of analytical time and might additionally
save some time through being able to work with visit maps
rather than with species maps. The relative merits and demerits
of this approach depends on two factors: 1) the relative time
spent processing CBC results with the current manual method
and 2) the availability of suitable algerithms for performing
the clustering in the nmanner consistent with current practice
for all speciles.

In 1980 a pilot study wes performed by K. Hicks to assess
the advantages and digadvantages of using a digitizer tc

routinely input OBC registrations from species maps onto
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computer files. The results of the study are held as an
unpublished report by the BTO. This approach would potentially

' permit automated ciuster anslysis and it could facilitate analyses
such as relationships between registrations or clusters and
nabitat features. Alsc, data storage problems could be reduced.
However, the main conclusion drawn from Hicks'e test was that
these advantages were outweighed by the excessive amount of

time teken to process the data. Annual samples of 300 CBC plots
would take 2-3% man-years of digitizing effort, though this might
be reduced to approximately 1-2 man-years with practice. Theee
figures are comparable with the time spent on manual analyses

at present and thus warrant consideration of the technical
suitability of the available aigorithms.

North (1977) offered a procedure based on the amalgsmation
of adjacent points on the map, with new points belng added to
each cluster until some suitable level of clustering had been
obtained. The principal difficulty of this procedure is that
311 clustering analysis will proceed if unchecked %o yield a
single giant cluster incorporating all the registrations on
the map. To cope with this problem North introduced the idea of
g "defining distance" against which the amslgamation of clusters
was htested. Clusters could not be merged if they exceeded this
defining distance. This distance was chosen empirically by trying
a variety of values and chcosing that one that gave the optimal
fit to the number of eclusters throughout by using anzlysis.
North's procedure has a number of significant disadvantages.
First, zlthough North emphasises the objectivity of the

computerised algorithm, the dependence cf his method upon the
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choice of %the defining distance chosen to match the "subjective"
assessments by znalysts in effect continues the subjectivity that
the algorithm is supposed to remove. More importantly, the
method uses only the spaitial occcasions cof the registratiocns,
thus discarding the additional informstion eontained in the
CBC registrations for different types, notsbly those pertaining
to contemporaneous registrations upon which
Tomia¥ojé (1980 ) places much emphasis. BTC analysts also rely
heavily upon contemporaneous registrations for their interpret-
ations and find mest difficulty with maps containing only
diffuse registrations (Fuller and Marchant 1984). 4 further
drawback of North's original method wss that 1t made no use of
the temporal ordering of the data contained therein. North
(1978, 1979) subsequently modified this procedure to introduce
time as az further variable to be integrated to the clustering
procedure. In effect, the algorithm was a&ltered such that links
between points were made to the nearest ofher point from an
earlier visit, with this procedure continuing until the
predefined minimum number of registratious (normally three)
had been achieved and a cluster could be delinsated. However,
this resulted in a furfhiéer problem asseciated with variation
in territory size of = species in different habitats, for in
rich habitets containing small bird territories, the chosen
defining distance was too small for the census plot concerned,
whilst in poor habitats supporting larger territories of the
same species, the average defining distance was too large.
Hence, in processing data from poor habitats the process of

linkage of registrations wes endsad prematurely by average
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distances exceeding the defining limit, before a2ll the points
that a BIC analyst would have assigned to that territory had
in fact been Jjoined. North (1979) therefore modified the scheme
to allow a rather larger defining distance whilst blocking the
merging of small territories in rich habitat by reguiring that
two previously identified territory clusters could not be
fused together.

Wragg (1982) has subsequently re-examined North's algorithm.
He showed that the temporal ordering of data involved in North's
algorithm (whereby registrations were linked only %o registrations
from earlier visite) was undesirable because it constrained the
nature of the clusters eventually formed. For example, when he
reversed the temporal sequencing of data under test, so that
data from visit 10 was labelled ag data from visit 1, and so on,
guite different clusters were obtained. Since a desirable
property of any clustering procedure used for CBC data is that
the spatial informstion should be dominant, with temporal
ordering merely present as a modifier, this indicates a major
defect in North's algorithm. Wragg also found that the number
of territories determined was independent of variations in
reglistration location and suggested that the answer provided
by the algorithm was simply a function of the nurber of
registrations, perhaps modified to some extent by the relative
frequency of registrations from the different visits. However,
Milner and Hornby (1978} previously examined the possibility
that the numbers of territories determined by CBC anslysis might
be replaced by simple counts of registrations and concluded that
the latter were not good predictors of the eventual number of
territories (as one might sxpect a priori From the spatial

integration over visits provided by the CBC method).
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Wragg's findings suggest that sutomated cluster analysis has
serious defects. The most likely shortcoming lies in the
Tailure to recognise the guality of the various registrations,
2 point acknowledged by Wragg. Although his algorithm
expressly took into account simultanecus registrations, precluding
merging of such sightings and integrating information on
distance moved by known individual biwds, it psid little attention
to other characteristies of the registrations. For example,
the finding of a nest or the location of a singing bird receiwved
exactly the same welght as a single diffuse registrastiocon of & bird.

Ore further consideration is necessary here. All the
algorithms congidered by North and by ¥Wragg involve substantial
computing power, with their various models run on main frame
mschineg and utilising standard graphics @nd mathematical packages
available thereon). In principle, these packages could be replaced
by eguivalent packages of purposeéwritten software to be
commissioned for running on the much smaller mschine availsble
to the BTO or the BTO machine could be up-graded to provide
the necessary computing power and the appropriate software
iicences could be purchased for the use of these packages on the
improved machine. These hidden costs need to be taken into
account in assesgsing the cost effectiveness of automated
analysis.

it 1sg worth noting that some advantages would accrue were
the CBC data to be routinely processed by computer. The principal
of tThese would be that the UBC registrations would be routinely
available for matching with habitat and with data from previocus
years, so that one could examine such points as the consistency

of spatial location of territories on long-running plots and
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their correlates with habitat elements. This would undoubtedly
ve g uéeful gain but it is guestiocnablie whether all the CBC
data need be available on the machine for effective use of
guch procedureg: it is more likely that use of 2 well chosen
sample of the material would be more cost effective. That

ig, digitized registration data from a small number oi long
runningAplo%s would be a2 more effective use of digitizer time
than would digitizing all the plots received in any particuisr
year,

Sunmsrising, asuvtomzted deta processing is unlikely %o be
cost effective because there would be little net ssving of
manpower needs, though less gualified staff might be
employed on this operation rather than on manual CBC anslysis;
the zlgorithms available are as yet unsatisfactory and reguire
much larger computing facilities than are savailable pregsently
at the BTO; and the additional benefits of having the CBC
registration data computerized en masge do not offer enough

additional advantages to warrant a change on those grounds.
2.8 ADEQUACY OF THE PRESENT CBC JAMPLE

How many CEC plots are necessary? COne limit is set by
plot turnover, which currently runs at sbout 20 per cent for
farmland and woodland plots. A gecond limit is set by the
guestion being zsked. Where the CBC scheme is used soclely for
indexing purposes, the presence of bias - that is, a systematic
difference between the nunmber of birds assessed per plot and the
number of bilrds actuaily present there — does not matter, provided
the bias is present equally in a1l samples to be compared. However,

the precigion of the estimates made is important from the point of
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view 0f detecting changes in index value. O'Connor and Marchant
(1981) compared the resulis obtained with four different
observers carrying out independent CBC's in the course of

the =zame season on a single plot of mixed habitat at Aston
Rowant NNR. Results from this situdy suggest that absolute
precision is closely related to the average density of each
species present on the plot (Dawson and Verner in press).

The most abundant specieg have cocefficients of variation

cloge to0 that expected on the basis of a Poisson distribution
and the less abundant species had rather lower coefficients
than expected. These results help clarify the suggestion

mgde by Dawson (1981b) that CBC techniguesmight be more precise
in forests than on farmlsnd, on the basis of comparison of
earlier studies by Snow (1965) working on farmland and studies
by Frochot et al (1977), Enemar et al (1978) and Bagles and
Tobias (1978), working with small passerines in forest and scrub.
In the farmland study some specles such as the Blackbird had
means which were much less than the varisnce between observers,
though other species, such as the Great Tit, showed the
opposite. In the woodland studies, however, means were

almost always greater than the varisnces betwsen cbservers.
Dawson (1981b), reviewing these various studies, suggested

that four replicate mapping censuses {ranging from sbout 80 to
about 240 hrs. of fieldwork) would give standard errors of
between 6 and 20% of the mean. Applying similar calculations
to the data obteined by U'Connor and Marchant (1981), Dawson
and Verner estimated that standard errors for common species
(those with 10 or more clusters on the plot) were belween

9 and 15% of the mean, although individusl plotted points
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ranged from 4 to 23%. These differences give some idea of

the precision of individual annual estimates that may be

obtained from CBC but they do not take into account the

greater efficiency that can ke obtzined by the CBC practice

of pairing plots across years. O'Connor and Marchant {(1981)

found that variations between observers in the percentage
differences they assessed for various species between two success-
ive years on the same pilot wasg much smallier than the differences
agsociated with observers in density estimates within any one
year. Dawson and Verner have estimated the average coefficient

of variation in percentage assessmente st 10t 3%

2.8.1 A method of improving precigion of the CBC index

Mountford (1982, in press) has recently devised z model
which improves the estimation of populatiorn trend obitained from
gerially correlated, unbalanced datz of annual population
counts such as obitain with the Common Birds Census Scheme.

In normal CBC practice population indices are computed by
applying the most recently obtained population estimate to the
CBC index computed to the previous year. Thus, if Yo is the
porulation change estimated between year 5 and year €& and

15 ig the population index available in year 5, then the

index for year € is obizined as

r
1}
s

= rz.1
6 5675
Thus over a series of years the population index in any year n
ig obtained asg

In frung Ior12T23T34a ' ¢rﬁnl’n

where Io is the arbitrarily set value of the index at the start.
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(Alternatively, IO can be chosen %o correspond to some
arbitrarily set value at some point within the run of years
covered by the scheme}. This procedure thus is based
entirely on year ¢ year comparisons, yet in s scheme such
ag the CBC many of the census plots surveyed in year n+l were
also censused in year n=l, so thet it is possible in
principle to make use of the comparison across the two
year interval (n~1, n+1l) without violation of the
observer pairing principle, Were all census plots surveyed
by the same cbserver in every year, such comparisons would
provide no additional information to the pair-wise
calculations. However, with the considerable turnover of
plots in the CBC scheme the data are considerably unbalanced
and the direet and indirect estimates of population change do
not coingide.

To develop a sultable statistical model for the
indirect estimation of population trends Mountford (1982)
examined Skylark data for the years 196%-76. He showed that
21l plots showed consistent estimates of the population change
recorded within any pairing of yeare. The average value of
this change varied annuslly, of course, and the plots ghowed
more scatter the larger the gap between the two years. He
therefore chose a linear model of territorisl occupancy

of the type

yij + pigj + eij

where yij ig the estimsted number of territories in sample
plet 1 in year ] with an expected value pigj, and p, is the ith
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plot effect and gj is the jth year effect. The residual

error variable eij has zero mean and variance proporticnal

to the expected value pigj, He derived large sample,

minimum variance, estimates of the compound esgtimate of

index for annusl population size based on this model. Then,
provided the data are connected {i.e. some plots continue

for more years than & single pair), zny increase in the number
of sample plots brought about by extending the length of the
UBC series provides extra informstion and improves the precision
of the estimates of annual popuwlation size. For Skylark,

Mountford showed that on comparing a five-year period

(1963-67) and a 1ld4-year period {1963-76) the latter produced
egtimates thaet were, on average, twice as precise ag the former.

Mountford points out that this precision ig cbtained at

the cost of an increasing likelihood that the asgumptions
xample due to ghange in the ecological characteristics of

eaeh sample plot. He therefore provides a test for the linearity
of the model presented above where the data aresunbalanced.

He showed in the case of Skylark data that the improved

method of estimating the yearly changes extended for nine

vearse from the 1963 start. Over a nine-year timespan, therefore,
it 1s possible to use his method to give & single unified
picture of the population changes over those years, where the
currently used sequentisl method analyses only the change
between successive years. Over a2 period of eight years the
gains in relative efficiency {as estimated by the ratio of
varisnces for seguential and overall method) were ss much as

gix-fold in the case of Bkylark.
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Mountford's analysis can be used for other years by
taking different starting points and going forward or
backward in time, thus identifying those years over which
the sequence of CBC data are adequately linear for this
method o0 be applied.

Mountford's technique may have considerable applications
with the CBC dats: it may prove possible to use it to detect
ecological changes on particular plots or between plots on a
regional basis. 4t present neny of the regional samples are
fairly small =nd the method may be valuable in inproving
precision of regional estimates of population change and
thus allowing differences to be detected with higher
precision than are at present possible. Fuller et al (in prep)
have suggested that regional monitoring should be pursued as
a preferable alternative to the nationsl index calculated
at present. It should he noted, however, that use of Hountford's
method with each vears data involves re-estimation of the
previously published CBC indices, so that the entire set of
annual data would have 0o be redescribed each year if

publication of indices continues on an annual basis.

2.83.2 Bampling patterns

Dawson and Verner (in press) point out that sensible use
of replication csn considerably assist in optimising observer
estimates. In particular, they draw attention to the possibility
of replication at more than one level. They point out that such
planning can be of grest benefii to large-scalie studies such
as that of the Breeding Birds Survey of North America and That

of the UBC in Britain. Thus,if one wishes to index the population



of some specles in England, where the density of the bird is
known to vary across the country, one uses a pilot survey to
determine the relative conitribution of within-region and beiween—
region contributions to the overall variance in density estimates.
One can then use the simultaneous sclution of non=iinear
equations {Cochran 1977, Gates 1981) to obtain the number of
plots per region and the number of regions to be surveyed to
provide minimﬁm variation through any given cost (such as might
be determined by, say, manpower limitations at Beech Grove).
Dawson and Verner point out that the procedure is mathematicalliy
complex but can save 2 lot of effort, although it has not been
applied to counting birds other than by Gates et al. (1975).
Jdrvinen and Vdisanen (1981l) discuss aspects of methodology

for sampling large reglons using other technigues. Thelr gtudy
was directed =t transect/point count procedures and provides
ugeful ingight into the complexities of replacing the current
mapping method CBC in Britain by a national scheme of transect

or point counts. Amongst their recommendations are standardization,
checks of observers against each other, each observer counting
more than one area, each arez being counted by more than one
observer, coverage of lmbitats in proportion to area, and
maximum dispersal of thé counts over regions.

Application of sampling theory to the control of the
regional digtribution of GBC plctes could be particulsriy helpful
in optimising the precision of CBC indices obtained., Where
various regions ere known (for example, from historical CBC data)
to differ in population density of the species under study, a
general rule is to sample each stratum with an intensity

proportional to the standard devistion of the counts expected



there. Caughley (1977) peints out that even coarse
stratification enormously increages the efficiency of
overgll effort.

The size of the annual CBC sample has an effect on the
extent of the confidence limits currently computed for the
annual population change but these do not appear to decrease
much once the sample available is about 40 or so. However,
the confidence limits thus calculated are not likely to be
used in the detailed analysis of CBU provosed elsewhere in
this Report, ithe method devised by Mountford (1982 and in
press) providing better sensitivity. Preliminary asnalysis
of the farmland data in various wayes - for study of simple
regional variation, for exsminztion of densities in
relation to land-clzse, and for investigation of the effects
of farming prectice on birds (Fuller et al in prep.) -
suggests that, even with the present computations of
confidence intervals, guite small sampleg may suffice if the
regional effects on birds are large or are sustained over time.
Hence one can conclude that samples of perhaps 15-20 plots
might be adequate within any one homogenocus region or sub-habitat
and that five or six such regions would give an adequate
statistical basis for studying geographicsl variation in populetion

trends.
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2.9 ALTERNATIVES TC THE CBCU FOR MONITORING

In considering how weil the CBC scheme meets its goals in
the light of the sbove review we can consider alternatives for
the primary goal of population monitoring. Although moniforing
indices are available from nest record cards and from ringing,
particularly for nestlings, the asvailable evidence indicates
that the problems of measuring variation in observer effori
are such that the CBC gives @ more relisble index of population
change in those habitats for which i% is appropriate.

In terms of general surveys, point counts or transects
may be considerably more useful than CBC in identifying
important areas for birds. As a supplement to mapping, these
technigues are unnecessary in the area for which mapping is
available in the first instance. Techniques such as point
counts are moset applicable in situastions where s limited
number of observers are to cover a large number of areas.

Use of such technigues, for sz national scheme operating
through an organisation such as ths B10, may require training
of observers to ensure consigtent standards. Furthermore,
mapping, unlike point counts or transects, provides much
infermation on the detailed distribution of birds within plots
which is of great value in studying habitat relationships and
in making impact studies.

Tabulation of the nuwmber of registrations on each (BC
map for each species would be less time-consuming than the
present system of cluster anslysis. However, the indices thus
derived would be very much less reliable becatse this procedure

would be no allowance for the variable numbers of registrations

per cluster.
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Ain aglternative index might be one basged on the relakive
frequency of occurrence on the census piots but this works
only in limited circumsbtances, where the species of interest
is uncommon and pregent in only a proportion of the plots
cengused. It would thus be unsuitable for use with the
common species that are the main target of the present
scheme.

The Review Group concluded that there was no realistic
alternative to the mapping method ag the basis of the CBC, A
major consideration was the fact that a change at this
advanced stage would reguire much redevelopment work and
a prolonged trial period of overlap with the present methods
would probazbly be needed. Nevertheless, in special habitat
studies, nct conducted on the long-running CBC plots, there
may be merit in adopting technigues other than the UBC-style
territory mepping . Expeditionary studies are such a case

in point.






As noted in Chapter One, the original objectives of the
UBG were concerned with the impsct of sgricultural practice on

bird populations, parbicularly in relation to organochlorine
P ¥ % o

o

use and to hedgerow loss on farmland. Following a re-assessment
in 1979 of the needs of the NCC, the scientific znnexe to their
contract with the BTO specified the objectives of the CBC as
followsg: maintenance of the CBU index and its annusl reyarting,
anzlveis to velste bird populsticn levels to habltat varisbles,
the study of the consequences of habitat changesrfor bird
populations, and the formulation of manzgement advice in
relation to avian habitat, particularly for woodland. These
tives were %o be reviewed within the remit of the
present report. This chapter considers the main ways in which
CBC data can be used under four headings:

(2) monitoring

(v) examining community structure

(¢) hebitet loss and modification and related subjects
{d) population studies
A fin al concluding section congiders the implicetions of these
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provide one indicator of genseral changes in habitat guality

(J#rvinen and Vdisd#nen 1979, Hails et sl 1980). Similarly
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long-term climatic change and shorter-term fluctuations sssociasted
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with westher catastrophes can =lso be identified (Williamson 1975,



mapping is particularly useful in such moniteoring because
changes in habitst guality can, at least in prineciple, be
monitored in parallel with the bird. That is, changes in bird
numbers recorded in the fieldwork can be partitioned between
known habitat alterations on the census plot and those other
factors whose effects it is desired to follow. The disadvantage
of the mapping method is that, per unit effort, the confidence
limits to each year—-on-year change are wider than with other
census methods (though in the case of the BTO Common Birds
Censug this ig offset by the availability of large numbers of
volunteer fieldworkers (Zswson and Verner in press).

Although the original principal objective of the CBC
wes to monitor farmland (and subsequently woodland) bird
populations, the scheme itself involves an enormous field effort
on the part of the volunteer participants, supported by a
considerable staff effort in zdministration and map interpretation.
In 1982, for example, the CBC scheme handled approximstely 14000
gpecies maps from about 360 participants who between them
spent an estimsted 13000 hours in fieldwork and a further 6C00
hours preparing species maps. Given this dinvesiment of time
ana effort, the mere construction of CBC indices canndt | be
regarded as an adeguate return by way of results and other
uges of the CBC data are discussed below.

In practice the CBC indices have never been used for
biological monitoring as such, though the indices and their
trends have been used tc establisgh the status or changes in
status of various species. Thuse O'Connor and Mead (1980) used
the CBC index trend for Stock Dove in tracing the changing

fortunes of that species in Britain, and Winstanley et _al (1974)
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uged the indices for Whitethroat fo define the consequences
of the Sahelian drought for the winter survivel of these
bird populations. For migrant speciesg in general this
function of the CBC scheme may be particulsriy valuable,
given the difficulties of otherwise tracing the fortunes
of these species in remocte wintering grounds, Similariy,
the very asbundance of the common species on which the CBC
focusgses makes the index resulte valusble, since these
gspecies are an integral part of a wide variety of habitats,
and not just of the semi-natursl habitats on which most
conservation work in Britain necessayrily focusses. Thus
O'Connor and Shrubb (in prep) have used the farmland CBC
irdices to trace the declines in various common farmland
birds brought about by modern agricultural practices.

In practice, the annual publication of CBC indices
adopted by the BTO is not intended to gerve a monitoring
function but rather to provide feedback to the participants
whose interest and enthusiasm for the next season's fieldwerk
is thereby susvtained. This is a particularly important role
for the prompt publication of sach year's results because tThe
high Ievel of commitment asked of participante inevitzbly
results in a considerable proportion dropping out of the
scheme each year. This role could, however, be fiiled by

annual reports in the Trust's newsletter, BTO News, where

formal statistical itreztment of ihe results would be less
essentizl and where greater emphasis could be given to the
"interesting" aspects of the results.

One difficulty which arises with the annusl publication
of index values in Bird Study is that the variety of consistency

checks which need reporiting in tho formal report for the year
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are limited by Jjournal space and by the inevitably low level
of BTC membership interest in these methodological checks
and}%ﬁe caveats appropriate to the results presented. This
hag wmede it difficult to delineste clearly the domain of
validity of the indices and 2 habit has spread of regarding
the results thus reported as though they were of national
trends equally applicable to 21l parts of Britain. BSuch
nig~uge of the scheme's results are likely %0 be checked
only by definitive analyses considering the problems
involved in full. The staff commitment to the annual
processing of the current volume of CBC returns presently
precludes such analyses veing underisken.

Fuller et a1l (in prep) have shown tﬁat the farmland CBC
rlots cannot be regarded as representstive of the whole couniry.
Geographical coverage and the working definition of woodland
usged {which assigns some parkland plots to the woodland
category) preclude the woodland indices, as at present
congtituted, truly reflecting national ypopulastion changes
in woodland. It is impossible to cover all the habifats
(especially those in suburbia) necessary for a realistic
national index to be produced for each of the species in
the CBC schenme.

Milner and Hornby (1978) previously noted that the CBC
resulis did not constitute a national index of the populations
of the species concerned, both on account of the restricted
Zeographical spread of the participants and because the
nabitats covered were limited. They recommended that

increaged efforts should be devoted to correcting this,



either through increased habitat coverage or through the
initiation of & system of point counts in the areas in which
it was impossible to recruit CBC workers. In practice, however,
the tight financisl limite to the contract between NCC and BTC
have preciuded action being taken on this issue and this
situation currently continues.

The main strenmgth of the current CBC scheme lies in its

ability to gather census date from lowland farmland and
woodland (excluding coniferous woodland) on a continuing
relatively

basis. In view of the/limited finance available to support
the CBC, the scheme would be mogt effective if it concentrated
for monitoring purpcses on these habitats. Lowland farmland
in this context is intended to include all intensively used
agricultural land that could be monitored on a recurring
basis and as = homogenous sample. Although some pure
coniferous woodland is included in the current sample of
plots they are so few that it is unreslistic to contemplate
the annual monitoring of bird population trends in this
habitat at all; some other, less frequent survey approach
would be more apprebriste to the problems of this habitat.
Plots of mixed deciduous and coniferous woodland &re more
freguently represented in the CBC samples, however, and gre
worth trying to maintain, though the main value of the
woodland CBC lies in ites surveillance o¢f semi-natural
broad-leaved woodland.

The current OBC results can be analysed on a regional
or on a selective habitst basgis where this is thoughtnecessary.
The introduction of such indices on a routine basis would

gignificantly increase the amount of staff time necessar

in preparing the reports of the latest year's resulis. In
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the absence of clear-cut mechanisms for the utilization of

(BC data on an "early warning" basis, routine sub-divisiono

of the CGBC data is unlikely tc be useful. The potential feor
sub-division of the CBC sample for particular studies involving
regional or habitat sub-populations over longer periods 1is,

however, valuable.

Species coverage

A list of the species currently covered by the CBC
indices is presented in Table 3. Jince the CBC technique
is expressly based on the concept of territorial defence,
it does not work well with colonial or semi-colonial speciss
that do not defend individual territories. Thus, species
such as Houge Sparrows and Reed Warblers are net indexed.
Cn the other hand, a number of other species may nest with
different dispersicn in different conditions and thus be
mapped with grester or lesser difficulty in different places.
For this reason some .observers include species such as
Starling in their CBC mapping whilst other observers just iist
then as present. Again, some observers return nest counts
for these difficult species rathsr than attempt the standard
mapping and, provided thig procedure is adcpted each year,
this is accepiabie within the rules of the CBC.

Certain species are difficult to analyse on the basis
of non-nest registrations, as in the case of the Swallow
which defends only the approach to the nest. Other species
difficult to censtla without nest site records are Carricn Crow,

Vagpie and Jackdaw.

-
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Given the time-consuming nature of the analysis {map
interpretation) stage of CBC work by staff, one possibility
of altering the overall workload is to analyse only a defined
gsub=-gset of the available species maps for the commoner
species. Thus returns from observers whose nlots contain
unccommon species would be processed for the rare species
but not necessarily for the commoner oneg if they were
already well-=represented on the other plotls processed.
However, obsegrvers weould be ﬁnlikely to accept selective
analysis of their meps in this faghiorn and would expect
21l data they submitted to be analysed. It is unlikely
that they could be persuaded to continue in & scheme that
did not meet their expectations on this, since the amount
of field time they would need To put in would not be
significantly reduced by the subsequent selectivity of

analysis.

Monitoring scarce species

A major issuve for census work in general is the
monitoring of less common species. The Common Birds (ensus
hag made some attempt to develop this aspect through the
Scarce Specieg Index. The results have not been entirely
sstisfactory owing to the wide range of habitats necessarily
included in the sample. Hesults for scarce species are
pooled from farmland, woodland and "specisl" plets. It is

worth ncting that although only the scarce species results

f

are used from specizl plots, the CBC staff have to analyse

all species on thesge plots. Hence, the amount of use made
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of the results from special plots is much lower than that

from either farmliand or woodland. For rare species, Dawson

and Verner recommend the use of large-scale surveys to ddentify
their presenece, followed by a second stage process of detailed
counting in those axesas. This is effectively what is done
within the BTC by scme single species surveys. However, most
of the species covered by the Searde Species Index are too
common For the present concepticn of a BTC gingle species
survey. This is not to say that carefully designed studies
based on sampling defined areas of habitat could not provide
valuable information for some of these species. Many of the
most sensitive species are always disproportionately well
represented in reserves, both National Nature Reserves

and RSPB reserves, where they obtain more detailed attention

than can be provided by the generai CBC schene.

362, BXAMINING COMMUEITY STRUCTURE

Fuch recent work on community structire has focussed
on the use 0f diversity and overlap indices derived from
information theory. Such indices agsume that 21l species in
the community have been censused with equal efflciency, an
assumption that is certainly not true for the CBC. Against
thig, Dawson and Verner (in press) suggest that the results
of mapping censuses perhaps more closely approach the gozl
of equal efficiency acrogs speciles than do any of the other

census technigues zvailable, so that the srror involved may



be tolerable. The total omission of certain species, such
_as Rooke on farmland, from the scope of the CBC may be
more of a problem, though useful comparative resulis may
atill be obtained. Pimm (1975) has used computer simuiations
to estimate the effects on species diversity indices of
biag in density agssessment. He found that diversity was
critically dependent on sampling errors, increasing as
the error increased, and with the evennesgss component of
the diversity description even more severely affected.
However, species richness wag little affected by these
errors, so provided the presemeée or absence on the census
vlots of species such as Rooks is actually recorded, specles
number can be used as a descripier of community structure.

Similar arguments apply to the uge of rarefaction
indices, which effectively simulate and predict the aumber
of species expected for sub-~samples of individuals drawn
from the whole sample, and thus allow standardization 1o
common sizes of community. Dawson and Verner (in press)
point out that in these gtudies the full sample will contain
fewer of the less detectable species than would actually be
the case with repested drawing of resl sub-samples, s¢O the
whole rarefaction curve is depressed by this effect. However,
the error should be lower the larger the number of individuails
in the original sample.

The CBC data have been rarely used for the study of
successional changes in birds. Glowacinski and Jdrvinen (1975}
and Blondel (1981) provide good examples of what can be done

using extensive bird censuses in relation to succession. A



- 67 =

prime regquirement for the study of succession is that species
densities should be meassured on the same scale (Dawson and
Verner in press), so that CBC-type mapping is particularly
useful (Glowacinski 1975). However, successional stages
often have strikingly differsnt bird numbers so that

guite crude measures may be used, as by Kendeigh (1946) who
used only 3-5 mapping visits and by Ferry et al (1976) and
Blondel. (1981) who used densities derived from point counts
via a calibration against mapping method results.

Overall, it may be concluded that trends in CBC levels
for individual species reveal what is happening in broad
terms but collectively are rather weak indicators of what
is happening to the variety of species present in a community.
Although in theory such summation mezsures as information-
theory divergity indices can be used to integrate individual
gpecies abundance data, thils approach cannct be used with
the UBC dats where the abundance spectrum from each plot
may be confounded with species-gpecific census efficiencies.
However, the absolute number of species recorded on the
¢BC plet iz less sensitive in this way and so provides some

information on trends in community structure.
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3.3 HABITAT LOSS AND MODIFICATION AND RELATED SUBJECTS

The CBC scheme is not intended for, nor is it generally
suitable for, monitoring habitat loss but it does provide
information on the ornitholegical implications of losses
documented in cther ways. The CBC data are potentially
useful in studies of habitst modification but their value
here depends partly on the quality of the habitat data
submitted by observers. Wiens and Rotenberry (1398ls) have
reviewed the varicus habitat features that may be measured
and the analytical methods available for comparison between
birds and habitat. They classify such studies into three
types: (1) those based on a small number of habitat variables
(2) those based on a generzl system of habitat classificstion,
and (%) those that take many variables into account, and
conclude that the careful application of this final approach
is to be preferred. In genersl, the CBC habitat data as
currently submitted do not measure up to the standard
reguired and the guslity of these data needs improvement;
thig is especially true in the case of woodland.

The mapping method offers a fairly robust (in the sense
of insensitiviiy to observer variation) technigue for assessing
the effects of habitat manasgement. Dawson sand Verner {(in press)
gugeest that the mepping method is the best available census
technique for use in habitat studies, except perhaps in very
heterogenous areas. However, they recommend the use of the
original registrations rather than the derived clusters for
this purpose. Nevertheless, significant differences in habitat

correlates of farmland species have been demonstrated on the



basis of cluster data (Morgan and O'Connor 1680, O'Connor
1981b, C'Connor and Fuller in press, and eluster date from
CEC 'expedition'-type fieldwork hsve given valuable
informstion on the gross hzbitat preferences of woodland
species (Willijamgon 1972, Williamson 1574, Batten 1976,
Fuller and Taylior 198%) . However, although the level of
habitat data available in %he CBC has thus been shown To be
useful in demonstrating the ornithological implications of
changes in habitat elements, it is not suiteble for defining
totally the habitat requirements of individual birds. The
CBC method can be used to indicate habitat preferences
wherever the differences between habitats are much grsater
than the differences in detectability of birds between
these habitat types. The study by Williamson (1963) of
the changing habitat distribution of the Wren on British
formland as its population built up following a cold
weather crash provides = classic example. The value of the
CBC scheme in this area would be even greater if the gquality
of habitat dsta asked of observers were to be improved.
Greater guidance to observers as to the additional
information desired should be provided.

Where BTO staff and expedition studies have been used
in past fieldwork, various derivatives of the basic CBC
fieldwork protccol have been used. The validity of these
variants as assessorg of community structure were
validated by O'Connor and Marchant {(1981) and could therefore
continue in use for such purposes. On the other hand, sonme

flexibility in census technigues used in these non-standard
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studies ig valusble, in that point counts or possibly
transects may be more time—effective within such studies
than either standard or modified CBC mapping. Howevep, these
alternatives do not offer adequate substitutes for data
gathered under the main CBC schense.

Milner and Hornby (1978) criticised the previous
emphasis of CBC research on the use of specific case studies,
arguing that the BIO should place greater emphasis on analysis
of the national databank. With computing facilities
available only in the lazst four yesrs such national analyses
have now begun: Morgan and O'Connor (1980) and Pesrson {1980)
provide examples of studies based on selected sub-sets of
the UBC returns, and other work both on the woodland and on
the farmland data are in progress. Such analvses are not
as straightforward as may at first appear: a major review
of the statistical problems involved is provided by
Johnson (1981l), who cites as major problems the need 4o
congider non-linear regponses by the birds to the habitat,
the need to validate the generality of findings from
particular studies, and the need to define the confidence
zone of predictions made from the statistical analysis.

Case studies based on follow—up of habitat alteration on
routine CBC plots are especially valuable and should be
undexrtaken wherever pcssible. 4 particular strength of the
CBC scheme is its abllity to provide both the wide-ranging
databank needed for effective statistical analysis of habitat
correlates and a range of "before and afier' casge histories

with which to cross-check statistical conclusions. However,



one weakness in the preseni system 0f processing CEC
returns is the absence of any systemztic checking of
the annual intake for cases of special management or
other conservation interest that might warrant special
study.

The CBC method is not intended Yo provide = means
cf site assessment on a national scale but can obviously he
used for acquiring information about particular sites.
Some of the more interesting case studies are those bassed on
gites of special conservation value, such ag nature reserves
and S88Is. CBC fieldwork is frequently conducted, often by
a regerve warden, on such sites but the results are either
not submitted for inclusgicn in the national CBC gcheme
{usually becausge the fieldwork deviates from the CBC
standard tc meet some real or imagined local conditions)
or can be included enly in the "3pecial" plots because the
gite ig neitfher farmland nor woodland. Indeed, it may
be argued that the CBC scheme should never routinely include
data from such sites because thelr protected status may mean
that their bird populstions will be unnaturaily high and
buffered against the viecissitudes of the habitats the CBC
1s intended to study. ULespite not contributing to the
national scheme, however, these plots impose significant
map analygis on BTO staff, since it is common for the
cbservers concerned to want to standasrdize their results
againgt the BT0 "expert" znalysis. In principle, however,
such workers need t0 keep their fieldwork consistent enly

with respect to their own previcus fieldwork on the site
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and should be able to accept the uncertainty associsted
with lack of training as an analyst (see Svensson 1974,
Best 1975) as an unknown component additienal to that of

their {unknown) census efficiency.

3e4 POPULATION DYNAMICS AND MANAGEMENT

A good understanding of the processes contributing
to the dynamicg of individual populations -~ recruitment by
birth snd by immigration and loss of death and emmigrstion
-  is essential for the understanding of the natural dynamics
of populations and can potentially be used to formulate
guidelines for management. For thilis purpose it is particularly
important that the population egtimates are both precige
and accurate, particularly where the incidence ¢f density-
dependence in population procegses is to be studied. Slade
(1977) discussed how errors in the estimate of population
size can contribute to biased estimates of the proper
relationghips between density and population preocesses.

Census methods have occasionally been used in before-~
and-after experiments of the effects of some manipulation
of bird numbers. Por such purposes Dawson and Verner {in vress)
have suggested that reiatively coarse mezgures of abundance
will suffice and in keeping with this Edwarde (1377) has shown
that short-term UBC surveys may be adeguately used for
detecting the changes brought zbout by insecticide used on
test plots. Shields {1679) and Conumer and Dickson (198G}

discuss the detailed design of such experimentis. Of particulsr

o

importance here is the need to ensure the manipulation does
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not affect the detectability of birds on the plots (Shields
1979, Grue and Shipley 1981). Dawson and Verner emphagise
the need to conduct such experiments on more than one
experimental and controlled plot to assess the results
confidently. Moulding (1976) has also stressed the double
nature of the results of some of these experiments: for
example, the application of an insecticide may have a short-
term toxic effect on birds but msy have an additional long-
term effect because ¢f the effect of the insecticides on the
food supply of the birds concerned. 0'Connor (1980z) and
Fuller and Taylor {1983) have also shown that quite short=tern
CBC surveys may be used for zssessing the impact of major
manzgement practices on birds, even though such work does
not meet the full IBCC guidelines.
possible
One/factor that has been only recently taken into account
in habitat studies is the dynamics of populations across
hebitats, particularly in relation to hierarchies of species
habitat preferences (Brown 1969 Fretwell and Lucas 1969).
When a species increases in population size these theories
predict that the preferred habitat will fill up first, and
only when that one is full will the other less preferred
habitets be used. Kluyver and Tinbergen (1953) have
described a "buffer efiect" based on this: as a populziicn
fluctustes in numbers, the less preferred habitats are the
first %o be vacated during decrezses and the lsst 1o be re-
the theoriss predict that
colonised durding increages. Conseguently,/densities In the
should
preferred habitat/fluctuate less than do densities in the

less preferred habitats, providing one characteristic by
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which %o identify habitat preference. Dawson and Verner
FA . i H o ma
(in press) point out that this fsctors/sllow one %o
identify habitat preferences even with rank measures cf
species abundance, such as is provided by the CBC index.
_ gpproach

Pearson (1980C) has relied upen this f  to identify detailed
features of CRC habitat records of significance to individual
species, by correlating fluctuations in abundance with the
availability of these different habitat elements. Those
woodlands ir scuthern Bngland with the preferred elements
were less variable in their CBC counts from year-to-year
thar weré woodlands with fewer of the preferred habitat
elements. Combining the CBC results with information from
the Nest Record Cards has allowed demonstration that the
preferred habitats are those in which birds are nogt
succesaful at reproduction, at least in the case of
Yellowhammer (O'Gonnor 1980b) and Kestrel {0'Connor 1982).

The Brown (1969) and Fretwell & Lucas (1969) hypotheses
may thus provide useful bases for assessing habitat preferences
in birds but it is important to appreciate that they take no
sccount of the degree of breeding site fidelity shown by
individual birds. More information is needed on the extent
to which an individual remzins faithful to the habitat in
which it was resred or in which it initially bred. The above
models take no account of any historical components that might

be involved in habitat selection by individuals.
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3.5 CONCLUSIONS
A major stremgth of the UBC is that it focusses wainly
on those habitats which form the fabric of the lowland Bnglish
landscape. It thus hes the unigue potential To monitor the
populations of birds in the wider couniryside and is not restricted
to naturs seyves or semi-natursl habitats fqrming a gmgll part
of the landscape. Nevertheless, it is necesszry to redefine morse
exacily which bird povuletions, in terms of habltats and regions,
the CBS is concentrating on. The pregent sirength, farmland and
lowland brosd-—leaved woodland, should be consclidated and there
would be a reduction of the number of plots in other habitais.
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thie CBC includes case hisftories of habitet changes. Some of

O

these involve long-term vegetation management for consgervation
purposes, others are examples of hebitat loss resuliing from
changes in land-use. Such casge studies provide valuable "before
and after" studies which complement the more sxtensive habitat
snalysis outlined above. Thirdly, quentitative studies of
vegetation dynamics and bird porulations are lacking for most seres
in Britzdn yveb reserve management is frequently concerned with fhe
modification of successional processes and & more thorough
knowledge of successional changes is desirable. Fourthly, the

ication of the basic mapping method) can be used

o4

{or a modif
to study particular problems of habita’t management or to conduct
experimental "before and after" siudies {on an expeditionary

sppropriste). Fifthly, the (B0 data have = role to play

y

bagls 1
in defining hierarchies of habitat preferences which may reveal
themselves by examining vatiterns of habitaet distribution at

varying population levsls.

Long~tern defelopment of the potentisl of CBC for habitat
studies is dependent on improving the quality of the habitat

‘or each plot. There is also &

-l

information currently availlable
nesd to annually list those plots on which habitat changes have

OCCUTTE0. .
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CHAPTER FOUR

RECOMMENDATIONS OF THE REVIEW GROUP
This chapter presents a complete suwmmary of the
Review Group's recommendations. These have been ordered

in relation to the different aspecte of the CEC.

Recommendations in relation to monitoring

(1) A& greater proportion of the CBC staff time should be
devoted to aspects of the CBC results other than the production
of an annual index.

(2) The CBC scheme should reduce the number of census
plots handled by admitting for moritoring purposes new plots
only from arable, grazing and dairy farmland and from semi-
nstural woodland habitats. As far ss possible new plots should
be typical of either the farmiand or wcodland in theilr
vicinity.

(3) The publication of annuval indices in Bird Study should
cease with the 1981L-82 resultes and thereafter be published only
in BT0 Newsg, as feedback written in populatr fazshicn., Species
with special problems of index interpretation should not be
treated on this annusl basis.

(4) A programme of in-depth review of the population trends
in the reviged samples {farmland, woodland) should be introduced,
with targets of approximately five-year reviews of each gpescies
or species group. Detailed attention should be given in
these papers to the specisl problems associated with indexing

these species and to regional variation in population trends.
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These papers should appear on an annual basis in Bird Study,

as part of = regular programme of CBC analysis conducted with

the gavings in staff analytical time brought about by the
recommended reduciion in the anrusl volume of UBC plots processed.

(5) Special attention should be given to devising an effective
method of using the CBC data from the revised farmland and woodland
samples as an sarly warning system. The procedures zdopted need
to take account of the effects of weather asnd pépulation density
on population trends so as to increase the sénsgitivity of
detection, at an early stage, of any underlying environmentally
induced changes.

(6) Greater effort should be devoted to improving regional
representation in each of the continuing farmland and woodland
samples, within an overall total of about 100 plots in each of
the two categories. The west and southwest of Britain, and
lowland Scotiand, are of particular concern here. In upland areas
"farmland® should be defined asg enclosed land.

(7) The Populations and Surveys Committee of the BTO should
review those spegies not covered by the CBC or the Waterways
Bird Survey and consider how annual censuses might be achieved
for those species thought desirable to cover in This way.

(8) The CBC samples should be checked for long—term
homogeneity before major analyses are published for particular
gpecies. This will involve significant programming effort at
Beech Grove beforehand snd this will inevitably restrict the
rate at which research use cf the deta can proceed.
Consequently, early attention might be given to the analysis
of weather effects on bird populations, since such studies
were less sensitive to any changes in homogeneity that might

be present.
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Recommendations in relstion Lo specleg coverage

(9) There should be no change in the vractice of recording
all species bﬁt the list of target species should be standard-
ized more tightly in relation:to current varistion between
observerg ag t0 inclusion or not of Starling, Houss Sparrow,
Woodpigeon and Rook,

(10) The CRC instructions should ke revised to emphasize
the critical importance of certain kinds of informstion for
particular species. This guidance should come from the
current snalyets. If necessary, separate instructions for

farmland and woodland censusing should be prepared.

HRecommendation in relgtion o community siructure

(11) Population changes within ecologically or taxonomically
related groups of species ghould bve periodically reviewed by
BTC staff for evidence of paraliel trends that might be
indicative of general processes bringing about broad alterations

in community structure, especially on farmland.

Recommendations in relstion to habitst studies

(12) Cezse studies based on follow-up of habitet alteration
on routine UBU plots are especially valuable and should be done
wherever pogsible.

(13) BTO staff should compile an annual list of plots
gubject to habitat change and should review the possibilities

or regearch based on these case studies.

Hy
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(14) Tne CBC scheme should not (and could not) be used
to provide a framework for national site asgessment but has a
particularliy useful role in providing background information on
typical densities and specieg richness of particular habitat
types (though this role does not imply a need for annual
censusing offl all such habitsts).

(15) Members should be encouraged to continue with
particular case studies of habitat modification and mensgemen
and, particularly, to continue with plots where modificstion was
relevant to management. BTO staff should similarly use
appropriate opportunities to gather this type of information,
although where BTO gtaff are invoived it may or may not be most
appropriate to use the standard CBC procedures.

(16) The Guiding Principles for the analysis of CBC species
mzps should be published by the Trust to permit participants
who wished to carry out their own anslysis for case studies to

do so and to provide a standard reference for future publications.

Recommendation in relation to CBC sample composition

(17) The annual sample of CBC plots analysed in the scheme
should be limited to 100 for farmland and to 100 for woodland,
together with a reserve of 50 ploits to compensate for annual
turnover of partieipants. For weodland, BTO staff should review
the composition znd representativeness of the present sample
with the ultimate aim of broadly monitoring the spectrum of
gemi-natural woodlands, This ghould include a review of the
scrub and parkland components of the present sample, though it

is recognised that the limits of definition of these habitet
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types in relation to "woodland" are difficult to define.

For farmland, more plots are needed in west and south-west
Bngland and in Scotland. In reducing the number of current
plots towards this re-~defined sample, staff should discourage
participants whose fieldwork was unsatisfactory and should
encourage satisfactory participants, presently working on
special plois, to change to a farmland or woodland plot.
£1lthough the bulk of the change would have to be brought
about person by person, appropriate publicity should appear

in BTD News. -

Recommendations relating to the efficiency and appropriateness

of CBC methods

(18) Manual cluster analysis by BTO staff ghould corntinue.

(19) Nest counts should be used for Magple, Carricn Crow,
Jackdaw, and Swallow in farmland habitats, though in some
places counts of peirs might be more appropriate for Jackdaw.
This recommendation should be included in the intended revision
of the CBC Ingtructions or be incorporated into the advice
provided participants as to how they should census the
different hsbitzts (see below).

(20} lost of the resources freed by the recommended
reduction in number of CBC plots ghould be spent on exploring
more Fully the information slready in the CBC scheme rather than
spent on other aspecis, even though the proposals put forward
here leave certain habitats unmonitored.

(21) The remaining resources freed should be used to
encourage "one-off! studies, in particular the re-development

of expeditionary studies and the encouragement of observers in
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censusing sites of special habitat or management interest.

(22) Some staff time should be devoted to examining how
far the changes in population status or distribution
detected by single species surveys parallel the changes in
population abundance detected by the CBC indices (although
the different function of the two techniques 1s
acknowledged). The available CEC data should be reviewed
routinely in parallel with any single species survey.
Conversely, the CBC trends should be reviewed periodically
for otherwise unsuspected candldates for single gpecies

SUTVeYs.

Recommendations in relstion to consistency of observer efiort

(2%) The main ways in which annual or spatial consistency
can be breached and the consequences of doing so should be
emphasized in a revision of the CBC Instructions. This should
glso ineclude a warning that failure to observe the necessary
standards may result in the data concerned being discarded.

(24) In all cases where there has been & change of
observer at an ongoing plot, the results of the first year with
the new observer should not be included in the index. In the case
of group surveys, where turnover of observers was Ireguently
high, the results can be used in the index provided that no
one observer does more than half the visits and that there
is substantizl continuity from one year to the next.

(25) A standard form should be sent to all observers each
year on which they should give the following informetion

relevant to that year's census:
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names of the obgervers carrying out the work, number of
vigsite, dates of visits, visit duration, time of day, age (in
broad classes) of observer, nestifinding effort (and which
gpecies, if selective). Participants should also be
requested to indicate any reason for suspecting a recent deterior-
ation in hearing ability. Tapes of selected bird song should
be available for observers bc test thelr hearing. Similar tapes
of "difficult" songs and callsg should alsoc be available to new
and potential observers.

(26) The CBC Instructions should state categorically that
tapes of birdsong should not be used during €BC fieldwork.

(27} The gquestion of whether first year censuses are
comparable with later ones needs to be investigated either by making
available _  the results of " earlier unpublished investigations

on this point .- T sop- by conducting new studies.

Hecommendationg ip relation to habitat recordink

(28) On farmliand plots the recommendztions set out in
Appendix 6 should be zdopited for arnusl recording of strictly
defined plct components, using a pro-forme system. Observers
should be encouraged To visit their farmiand plots in September
and in January %o collect certein habitat data (discussed in
Appendix 6). Details of chemical usage are considered
important and BTO staff should develop a system of soliciting
this information from the farmers concerned where observers
were reluctant to do go themselves. Consideration should be
given to organising this collection of data through the good

offices of ferming members of the Trust, whe might reasonszbly



- 82 =

be expected to be more succéssful in persuading farmers to
supply the data requested than might e the BTO itself.

(29) For woodland, observers should be requested to
carry out a minimum level of broad habitat recording each year,
providing information that can be readily entered on maps.

Such information should include such details as stand types and
grosg structure, as well as information indicating the type of
active menagement (if any) received by the plot. A guide to
woodland habitat recording in the context of the CBC would be
valuable.

(%0) Detailed habitat recording (vegetatlon measurement and
_sampling) in woodland is best dealt with by BTO staff on special
visits as and when this information is required. Habitat
recording in woodland should therefore be regarded as & proper

use, within the remit of the NCC contract, of BTO staff time.
2 k]

Reconmendations on validation of technigues

snd the cluster snalysis procedure

(31) The Review Group considered that for most specles CBC
cluster densities and absolute densities were of the same order.
However, the existing literature on this gquestion should be
reviewed ©0 that an indication is available as to which
questions, potentislly answerable by the CBU schene,

are likely to be affected by major inaccuracies in
ciuster densities for particular specles.

(32) The possibility of long-term drift in the techniques
used by CBC znalysts needs more consideration than it receives

at present.
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(3%) Observer saturation at high density of birds could
possibly depress the estimate of kird density made by the

08B0 method and requires a methodological examination.

Recommendzticns relating to service aspects of the CBC

(34) Trust staff should cemse undertaking the analysis of
special plots censused by non-menbers, e.g. for management
purposes of lccal nature reserves and should encourage other
"gpecial® plot : participsnts 1o undertake thelr own analysis
in future.

(35) The Present practice of returning original CBC mzps
to observerssand the associated practice of tracing map records
for observers should cease as soon as practical. Interim
arrangements may have to be made for people currently receiving

their original maps back.

Reporting on implementation of the recommendations

(%36) Progress in implementing the recommendations of the
Review Group will be reported annually in The BTC's Annual

Report to NCGC. & copy of this progress report should be

sent to members of the Fopulations snd Surveys Committes.
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‘COMMON BIRDS CENSUS TNSTRUCTIONS

1INTROBUCTION

S The prlmary ‘aim of the Gommon Blrds Census is 4o 1nvest1gate
‘the_stetus and. number of common birds by’ meahns of breedlng ‘season
Wlde scatter of sample plots.‘ The ‘comparigon
‘years' results enables us toimaintain an:
fluctuations in populatlon levels and to dlscover
1f there are’ an definite trends in numbers of different spe01es.
The Census was started in 1961 at the'request of the Nature

ing-made for-Censuses
‘farmlsnd plots -
killers and P
: : serows and other

< features of habitat, have ereated widespread hazard to- Jird-
populationsg. However, ‘for nation-wide representatlve eensus- werk
- -camnot be 1limited to farmland, so woodland, teorland, wetlands
*'and parkland are 1nc1uded 1n our llst of habltats.”m‘aw

“ between succes

~in the agrlcultural eénvironment, since’it is

S G ol 1mportant that, once establlshed, a “censug plot 1s CONTINUED

' f-~over a number of Vears.

ke ;Thls work ig 1nveluable t0- COnservatlon and’ we’ are censtantly

““in‘need of new areag, The work is exacting but it i -

and’ pleasurable._ We appeal urﬂently to anyoneg who - -

. thig enquiry to do so, and thus endble us to learn more’about the

numbers- of our common birds and the factors 1nf1ueﬂcrng ‘them.

L Results of our work regulerly appear in the BTO's Journal
- Blrd Study whlch 1s free to members of the Trust S

"”vTHE CENSUS METHOD

) A mapping technlque 1ntroduced in 1964 has 81mp11f1ed both
the field=work and subsequent. enalys1s, but congiderable time-could
be saved for research at headquarters if more observers would help
'1n the routine preparatlon for analy51s by:- ¢
o e), adOptlng the -species symbols and other conventlons Shpplled

T 'withi these 1nstruct10ns, us1ng them metlculously 1n

_-"k;’preparlng maps”

" b) ‘preparing accurately plotted spe01es maps from,the data on
their visit sheets., - - . e

UNIFORMITY IN METHOD OF FLOTTING I3 MOST :IMPORTANT, . AND-WE
- WOULD PARTICULARLY ASBK OBSERVERS TO FOLLOW THESE INSTRUeTIONS
CLOSELY AND TC CONSULT THE TRUST'S STAPF IF IN ANY DOUBT. It is
astonishing how confusing and tlmewwastlng even small departures
from the normal can be.. .
- 411 species should be includéed in the census except gulls,
‘heron, rook and’ late individuals of winter-visiting species, unless
nesting or holding terrlﬁory. Territories for House Sparrow,

.+ Woodpigeon, Swift, the Hirundines and Sterllng w111 normally be

assessed on the bas1s of nests found.
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Records of nests found and revisited at least once will be
welcomed by the Trust's Nest Records: Scheme,' and observers are asked
to enter the detasils on Nest Record Cards issued by the Trust.

It is emphasised that CONTINUITY OF RECORD is an important
aim of the census work =zand this should be borne in mind when
gelecting cne's srea.

PLEASE REMEMBER THAT THE PERMISSION OF.7THE LAND OWNER OR
FARMER SHOULD BE OBTAINED BEFORE BEGINNING THE CENSUS. -

SELECTION OF CENSUS PLOT

. 33) o Farmland ‘The plot chosen.should be typlcal of. the 1ocal
.rtype Whlle 1arge stands of tlmber, lakes andftrects of marsh should
‘be excluded, it must be borne in mind that cop'as, gardens,‘small
.., ~orchards and . Scrub~grown fields are chs racterlstlc .of much agricultural
) @country81de and should be treated &s. an integral Jpart of the - .
..environment. However, it is 1mportant that farmland census ‘plots
_should not contain more than 10% of weedland and scrub (other than
fleld. hedgerows)

It is essentlal to choose Well deflned b“pndprles,
roads, streams, canals, railway lings’ etCa. On no-aceouat- h@uld an
Aimaeinary! boundary line be .drawn through the middle of a fleld, 85
thls creates con31derable difficuities in the analv51s. e

b) Waodland. Any type of woodland (1nclud ng orchard);ls'of
Anterest,. whether w1th or: without’clearings and! seéondary growth,
- t:where possible weods o? A speczflc type should,be chosen, p,g.
oak; beech hornbeam e,. i : i 0 TSE

‘."

o WAYS, mhy serve. If th
M;31mll°r klnd blrds re

;;Appendlx A.

e) Other hﬂbltats' Ceﬂsuses carrled out 1n'other habltﬂts such
as moorland, commons, suburb#n gerdens or parks, sewage farms, ™
developing grﬂvel and.sand pits ete. are of 1nterest p?rtlgqlarly
To relate bird populetlons with habitat chﬂnge. o T e

ahd) Néture Reserves AT number of ﬂﬂture reserves admlnlstered by
Ahsaeh bodles as, .the Nature. Conservano > The Royal 8001ety for the

EPretection of Birds, and the. 8001ety for. the Promotion. of Netére-

. . Reserves, and County Naturallsts' Trushks are belng censused, and we

. would. welcome additional. ‘areag.of this klnd, ‘since 1nformat10n arising

" from census work will be-of greatvvalue in plannlng reserve management.

- Bqually the inclusion in census plots of S$.5.8.I.'s (Sites of Special
801ent1flc Intereat} or other areﬂs of’ conservatlon 1nterest is of value.

:SIZﬁ CF PLOT AND«NUM@mR,OF VISITS

Generally speaklng, accuracy in oensus work is a functlon of the
'81ze of the plot, the spacing of vigits, and the time spent per unit
area. The following guide is based on the assumption. that the observer
will be working alore;. if the- census work can be shared by = team,
then careful planning, of visits can incresse efficiency, and cover of
a semple plot larger then the one indicated may be possible. |
_ It is betier to -tackle a smeller plot throughly than attempt
.2 larger one and risk 1nadequatc cover. Accurzcy is llkely to be
'“greater for larger sreas, provided = balance czan be struck betwesen
size of ‘aresa and the time available for each vigit, since the margin
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of error due to 'edge effect’ is lessoned. It is most. important not to

'rush' the observations, and one's progress should be fairly slow and
tharough so as to glve the maximum opportunlty for reglsterlng the birds.
2) Formland: Experl nce has shown that 200 acres g the amount of
fairly open fermlsnd: that moest observers czn cover adequately with a
seeson’'s total of IO full visits. If the fields are-small and: bounded
by thick hedgetrows, or there zre = number . of small copses and similar
serub,. about 150 acres. should be manﬂgeahle on the same. bPSlS.

VLFﬂrmland aress should not: be less then 150 acres.

It is very desirable that there should. be b;¢1m1mum of 10 vigits
with not less than 3 esch in April, and. May but. if no more then 7. 0T 8

- complete vigits can.be gchieved observers =mre asked to make short
- gupplementary visits to boost the number of“registratlons. ‘An--dindication

of the extent of cover and of “time’ Spent. inthe field should be made
for_ ecth pertial or complete viBit; this ean. be done effectively by
Ugding biros of dlfferent colours 1f one 'me ~in-used for two or three
partlnl v131ts.ik; .3 . : ' SR

'b) ; Commons and mMoors: such ﬁreas_ére frequeﬁtly more;un;form

J;then farmland and: do not have such a high bird density,.so that censuses
.ot wider extent. are possible.  lack of topographical featurésgwhﬂwever,
- may make accurate ‘mepping more difficult and some system o

- posts may be necessary, a8, descrlbed in Appendlx By e

.;c)'.;' Woodl&nd The blrd den51ty in woodland is hlgb compéred w1th
farmland and more tlme in relation to unit. ares is- necessary t0 ensure

efficient fieldwork. Employing 15 visits, about 50.scres 'ig. a suitable

plot size in fairly open woodland/gscrub, but-only 25.acres  should: be

.attempted ifthere is a lot. of. secoadﬂrv growth sznd no- clearlﬁgs, or in

i more open woodland if only’ lO~l2 V181ts are: poss;ble.'”

?d) Orchlrds and perks l'mhese should be ﬁreated 1n the Same way

.:e) e Subufb

| B open woodland.; o

_{gardens- Blrd den51ty is hlghest in. suburban arens
with mature gardens, but aeccurate. mapplng is usually eagier since each
bird has an 8ddress »-end large-scale maps are often available at the
local surveyor's office. On the basis of, say 15 visits, 30-40 acres
should be p0881ble.1 s , ST

SPRUAD QF.. COUNTS

ThlS is essentlally 2 breedlng bird census and counts should be
made at regular intervals between the first fine spell after mid-March
(south 2nd mldipnds) or the beginning of April (nortk of Bngland and
Scotland) and the end of Juné. . Special attention should be paid to
ezch species during the: peak of its song period; this may be
different from one area to znother, depending onfgeographical location,

B It is important that the visits should be made. in favourable
weather, when bird songis not depressed bywind or heavy‘raln.«'
Sihging and territorial behaviour arse generally most cansplcuous in the
early morning, and some-species also-sing well in tlie evening, A slow
rate of progress with frequent pauses during the course:of the survey
especlally when working in woodland - ﬂreatly increases the census
efficiency. '

FIELD RECORDING R

An Aimmediate fAim of our work is ‘that the final analysis should
give aa. accurste o picture as possible of the number and distribution
of terrifories within the census ares. This is best done by means of

- w



' conventlons must be used

Field Recording continued...

the mapping technique described below. We are confident that this
enhances the accuracy of the counting and at the same time eases the
work for recorder, =nalyser =nd regesrch student alike; and there is
no doubt that it enables the observer to derive greeuer pleesure and
knowledge from his efforts.
The technique is substentislly the same ‘as. thﬁt initiated in
Sweden by Anders Enemsr (Var Fegelvarld, 1959) =ond now adopted a8
standard practice by the Internationil Bird Census Committee for all

habitats. {(see Bird: Study 1969, pp PA8-2955) . The basic unit of the

census’ is the. territorial singing malie, but- any evidence of territory
holding,:such s nest-finds, newly fledged young, alarm call, adults
cerrying nest meterisl or food for young, dlstraotlon display (1n3ury

””affelgnlng) should be notsd, =s indicated below..

A separste blank mep should be used for eaoh v181t to the census

~plot, unless the. plot. is. sub—d1v1ded when oche.map may suffice for two
~or three visits if a dlfferent coloured blro is used ceach time (but

please use eagily distinguishable’ oolours) " “Successive complete vigits

oy conbinations of partizl vigits: ‘shguld, be merked Aty 'B', 'C'" et seq.
- the aate of the visit must be recorded and a brief note 0f: the
_weather, and the starting snd finishing times of each visit be-

" recorded -on the mep. It .is essentiglitoy dlstangulsh between partial

vigits by adding a sufflx to the. letter, ewgy "BL',!B2',;0 'B3', et s€q.

~ I Addition the extent of cover for all v181ts should be- outllned in
;'sthe same colour used. for’ reglstratlons.

~ The ‘blank maps can be foled over & pleoe of hardboard and

Secufed by?strong elastic bands or bulloog clips. - CAlways. carry. a.

peneil - birog will not’ work in the- ‘rain! Briefl supplementery vigits
S To ) oheok outstandlng problems may. not require 2 separate blank map,
but the extent of cover should: clearly be cutlined; ;%nd;vigiﬁsvx~-
denoted by a suffix as described above.

. The bird should be registered by the aceepted:symbols (see the
appended 1ist of birds). DPlesse use the following:conventions for
dlfferent klnds of regls+retlons (the examples glven are. for Blackblrd)

@ 7 o o ng;_ng male
B T - 'Aiqrm call . -
o "B meterial Seen with nest mhterlal in beak

/B, food LT Seen with food in beak

Two males flghtlnﬂ (movement of either
on breeklng up.can be. shown by an arrow)

B West e

o o > : S
Bfor DBtor ' .~ Sight-record, with indication of sex
B or B juv B or, ege 1f apnroprlate.“ A

It wzll be. found most helpful at the analysls stage 1f the visit
‘maps carry an indication. of which registrations, im- close proximily
to one another, are definitely of different birds, or belong either
- definitely (or ever doubtfully} to the same bird. The follow1ng

Different blrdS h ard 1n song at the
same time

Different bird iﬁfeiew at sane time
Singing bird seen to take up new positio

' Thought to be ﬁhe same: bird in a
©° changed. positiom but not certain

d




Fleld recordlng contlnued....

TiES,LWSPECIAZLX THOSE
183 Iipe) LG QST USERUL.
Foxinl} x+gn oW ngebe in
TEn ,_)hare ;aned

DICATIVE.DY T RRI@QEIE; BOMPETIRION  ($he.d
| oot kb dseEl $9-h81 g U H; Nngstsv 1R, C%SEE
T(HSe Aty 0, Bpnes YT (Fenes 15, Pe&”“% ﬂu4@é+hy
y g, dasned Iinc on thag maps

L OBSBRVA%IONS OF, GOYTE%PORANEOUS ggmiy%
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In the case of" colonlal ‘ot semiz coloanl blrdS such as Starllug,
'martlns, Swallow, Swift, Reed Warbler, ulnﬁct (see flgure) Greenfinch,
_ Goldfinch and Tree Sparrow, use the. ﬁccepted symbol snd numbeér seen at

ethVV1Slt Gnclosed in. brackets, e.g. LI(B) When the species. sheets
. are plotted cech colouy is cn01rcled and. an' estlmete made of the
,number of pairs pressnt;.e.g. X 4. Ind1v1duhl,pa1rq for most.of these
species” “hiEy ot be colonlql and can be tremted im the sarme manner as
other species: whlch exhibit wellidefined’ terrltorles._% -

In the. case of Skylark and the. pipits. it is often useful to
mark: the points:of ascent (Arrow p01nt upwards from cxrcllng blrd) or
descent (arrow g01nt downwards) ifiekserved; alsc any. congidersble

: movemin% durlng Songv llght 1s worth plottlng (ns shown for Bl&ckblrd
above " B

Starlings are best censused by counting occupled nests at a

time when the nestlings are noisy.. Seaxch of the farm buildings~is the
, only satisfactory way. ef arriving- % frguf““jfor Swallow and House Martin.
e - CRémenber thatractual proof of " nestlng #s-not-necegsary to
' “'Equallfy for inclusion in the census;. pair may. be nestlng outside the
boundary. yet held part of their terrltory within the “census prea; or

the whole census area mey represent but o po o of the total terrltory
(e &, Kestrel “Cuckeo, Klngflsher)

: rrangedzln chronologlcﬂl order -and- the data
transferred .to - Spe01bs mqps ' for which the balarice of the:outline
blﬁnks can be used. Meny observers have. found.. it . advantageocus. fo meke

. up their species maps as they go nlong,.lncorporptlng reglstrﬂtlons

_after = visit has been completed _

Orn easch speties map the p081t10n of. 1ndzv1duals Skylarks,
Bl?ckblrds, Willow Warblers etc. will be 1dent1fled by, the gppropriate

. vigii letter 'A', 'B', 'C'.et¢ or where partisl visits have been

) Cﬂrrled ount 'Al"ﬂ'n2' '4%' ete. - Uonventions indicatinhg 'soag’
'slarn cpll’ end s0. ohy. should agree with the records on th&: visit
sheets. PLEASE BE SURE TO COPY EACH CONVENTION EXACTLY, both the kind
and its position; atitention to this point will obviate a greqt dezl of

.. checking =nd.even. re—plottlﬂg If time does nob, perm1t an atienpt to
‘delimit. the terrlﬁorlcs it is stlll—lmportQﬁt thHet the observer draws
up his own speciles sheets, even if this means~ delaying the submission
of the returns until the end of the year or even later in the winter.

In the case of farmland, it should be possible to get more than
ore species on one map, thus economising on meterisls. When bthis is
done, & differently coloured biro-nust be used for each different species.
- Pletse use essily distinguishmblé colours. & fileld species such 28
Sﬁylark Partrldge or Moorhen wilil often 'double! conveniently Wlth
oné of the hedgerow species. It is desirable, however, to haver
separete _sheets  for-the really common birds, .which 1n mogt 3
“be: Blackbird, Dunncck and perhaps Skylark, Robin, . Chafflnoh and Wren.
Please agk for more maps Te ther thﬁn overcrowd the ones you hove left

iat the end. Of The sSeason. , j .

- \""/
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Species sheets continued...

Individual nests should be reglstered once only on the species
map and should be given 2 serizl number to correspond either with
a special number writien at the right-hand side of fthe fspecies!
panel on the nest record card, or (if nest record cards 2re not kept)
“with the same number on & sepﬂrate list giving detoils of nest histories.
This information is required because 'of the need to distinguish
where possible, first 2nd second; or even third nesting attempts of
the sampe pair. Care should be tqken to détermine whether a nest is of
the curreat ye?r or frou a prev1ous yeer, 1n wnleh case it sheuld be
1gnored

Experlence during prev1ous years has ‘shown that it is eam sy 1o

“overlook gome reglstrntlons on vigit gheets when trensferring-them to

species sheets and. it is therefore EXTREMELY IMPORTANT TO* CANCEL EACH
* SYMBOL oh the visit maps 1mmed19tely one hag trensferred it to the
‘gpecies sheet. Fallure to cancel the ‘syribols doubles the Work to be
carried out, on the census by the BTO Staff. ancelletlon cen be done
by tlcklng or llghtly Stroklﬁg through the symbol so that it remains
:legible in csse 2 final: check 1s necessary. When all species naps
hmve been drawn upse-final check on the vigit sheets Should be made
to make absolutelv sure thet ne svmbolS”hﬁve been migged.

ANALYSIS

It is most helpful lf th lorellwlnarv aﬁalys1s ig done- bv the
observerz ‘50 _that 1t need only be checked by the Populations Section,
who have now developed a standard nmethod of dellultlng territories
Whlch is based on: con81dereble field experlemce 2 well as the study

_of ‘meny different returns. 4 geparate set of instructions can be

seht to persons wishing to attempt their own anglysis. The growth of
the scheme has been such that we would welcome agsistance of this kind;
but if the observer cannot undertake this side of:the- analy81s it will
be done at headquarters. In such a case, the~eartier-in tieoutunn
that the species end vigit: ‘mapscean be sent to heﬂdquarters the better.

. When complete each species maEp may show discrete groupings of
letters 1n&10at1ng'the positicng held by the territorial msles on the
dlfferent visits. Generally speaklng, a-cluster of symbols in which
thefe is no dupllcatlon will indicate 2 partleu¢ar mzle's- territory -
“or, to be more exsct, that part of a,terrltory which is most closely
defended. In praotlce.'some"double registrations may occur, either
beczuse 8 bird has changed position unseen during the period, of -
observation, or becauge of some temporarily visiting msle. (Wthh_th
_ perhaps not established a terrltory of its own) or becduse of-a.
migrant singing whilst on pessage. Go nernlly, however, there are
‘unlikely to be more thern twe duplicstions o; thlb type in amy one
territory. -

In drawing the outllnes of presumed terrltorles, PLEASE USE

A SOPT PENCIL, not = biro or pen, a§ staff may wigh to make some

adgustment to conform with the establlshed method of 8naly51s.*”

HOW T0 OBTAIN WAPS

SR Lhek25" 0.3. map approorlqﬁe to the eensus plot 111 be used
‘B85 & Basis. 8o that, we.can order the corréct mrps, = trocing of the
selected plot from = 6", 23" or 1" map (0.8.) giving map number,
grid references, towns, main roads (with roed numbers), nemes of
farmg, dlocal landmarks eic. should be sent to. the Populetlpns Section.
.If known, it is alsc helpful to have the 25" map sheet ﬂumber(s)

.The -maps w1ll be ‘ordered and paid for’ by the BTO end will be. Sent to

the observer if necessury e



How_to obﬁelﬂ maps contlnued... ’ L B  ‘L ”5§L

o nlternetlvelv, many lerge llbrerles {e.g. County Ilbrarles)
and County Planning Offices, hold 25" ‘maps for. thei¥ district or county
and it is of great assistance if an observer 'who has access to these
can let us haveia t¥acing or photocopy. of his proposed plot. Toe area
can aiso be up-dated:at this point. This type of assigtance is always

greatly appretisted snd apsrt from helping us:ecgnomise, it ullows us

%o srrange for you to receive blank maps more promptly. than, is

sometimes pOSSlble (thig is pertloulerlv important when an “observer -
doesg nct de01ac 1o do 5 census until late in- the winter,: mld February
or March. ),

'“'rlnellslng thc plot ahd its boundary llnes Wlll be . left o the
" judgement of. theobserver, and he or shé. should return the map(s) to
. the - Populations- ‘Section as soon as this is done. Where possible however,
it . ig helpful 1f the boundaries are finalised on the small scale
trqolng sent im when 2pplying for large scale maps. It mey be necessary
to uprdate the 25" maps {e.g. because of less of. hedgerows and fllllng
in_ of- pools, new. bulldlngs ete), #nd if this is necessary beFfore the

c - fivet seasons work,; it is- helpful if ‘the observer. can inform us; ‘thet
‘elterqtlons will need to be made before blonks are dupllceted. -

A number of outline maps . -of the cengus plot will then, be sent
-“to the observer for use in the survey 28 descrlbed qbovee .

—— AR

ZFORWARDING AND FILING OF RETURWS

All the v151t mcps end‘spe01es qheets should be sent to the
Populations Section, so thzt s careful -check can be made and the results
transferred fo our permﬂnent Yecords. SO

The finzl specits sHESts will be traced and kept in a carefully
indexed vertical plan fili gystem, so that any-given tracing can be
lzid over the ebproprlate bitat map and the main chrrocterlstlcs of
%he- bird's territcries.in relation- to vegetation and land-use can be

tf;gseen 2t a glance. It cannot be too strongly emphasised. that the-
-+ intrinsic value of this permanent. record, of the census worker 8 time
/and effort.depends to a grcat extont. on. the detolled acouracy of the

- key. hablt?t maps.
The.original materlals or any part of them, w111 be returned
~to, the observer later. if so de51red in whlch case a. request ‘should be
_h‘made when forwardlng the results.
R  The address to wuich rcturns and., correspondence should be sent
ils:- Populatlons Sectlon, British Trust for OrnltholOgy, Beech Grove,

-j‘Trlng, Eerts. (Tel:: Trlng 3461/2)

,COMPILTWG i HABIiAT MAP ,'

_ Slnce in future years much of the resezrch will be concerned
*Nith nabitat tolerance, a detziled descrlptlon,of eech ceénsus plot is
f”de81rable._ Most of the information can be supplied in sn observer's

- first sezson so that in later years onl chaﬁgee (eiga loss of hedgerow,
cropping changes, improved ‘dfsinzge etc) need be recorded. It is
essential that these changes should not be overlooked, #nd ome of the
outline maps should be used %o record each sesson's detalls. The main
key Habitat N?p should be drawn up in sccérdance with the specifications
given below. A standard method of recordlng thegse details is Important
if vaolid comprrisons are 10 be made. Informeotion cen be recorded as
the census work proceeds, and the Hebitat Mop completed in mid-June.

a) Geographicel Festures: Any compsrison that -might be made
regarding clim=tic and topographical factors will be done on 2 national
scale, but an indication of slfitude and exposure should be given =nd
contours s2re useful snd can be copied from the 6" or 2%" 0.S. maps.

- = &




Habitaf Map continuved...

b) Soil: BSoil featufes will also be viewed very broadly dbut any

" notes which you can glve on 1ts nﬂture and drainage properties will be

very useful. -

c) Vegetatlon' The type of. vegetatlon Ais of prime .importance to
‘the birds® in providing nest-sites and determining availability of food.
‘Information is requlred to show_broadly the botanical character of- each
¢ensus area as’ gulde to how tYDlC“l it is of the 1oca11ty in whlch it

e 18y 81tuated.~

- :uCharacterlstlc%lly pl nt commuﬂltles exh;blt A layered .
»camstructlon, With the upper fiers domlnatlng thd lower. . In.this

_ country there™ ure commonly- four tzers='

1) " Primary Tzt Tree layer {(above let)
2} 7. Beondary : ~  Shrub layer (between 4-15 f1)

~3)'_ o Field Leyer - Herbaceous vegetation and low
S SR - shrubs, generally less than

, ' : %ft and not more than 6%t
S 4) ’ Ground Layer ~ Mosses, lichens ete. -

td) Woodland/ﬁnd Copses: Shade green nnd marked 'CLOSED' o ‘OPEN'
according to spating of irees. (Closed means that tops of adjacent
trees touch or almest touch when in full leaf.) TRecord the species
of each teir one =bove the otheér. Qualify field-layer-with 'DENSE"
{21lmost continuous cover of thistles, willow-herb or other tall plants)
'MEDIUM' (short grass interspersed with patches of taller vegetation),
or 'SPARSE' (Short grass ond low-flewering plﬂnts) Give dominant
g sp661es Where p0351b1e es shown below. -

. CLOSED _ . H.&:\.Z pi FINCEN " :

o

Treat ‘orchards- in the same’ way but give fleld lﬂyer ‘AL for Crops.
e) Scrub: Shade green where Scrub occurs. - Indicate height by using
CTHIGH' {over 15Fft), 'MEDIUM' (4-15Ft); 'LOW' (up to 4ft). -Write
-~ 'SCRUB" and name ofMSp901eS°51f mixed give in order abundance. ;
- Treat young plﬁntatlono 1n “the S”he Wﬁy e.g. LOW SCRUSB; HLN¢HORN,

' BRAMBLLS.-~ ‘

}“f) ' Bound 2TV Vegetatlon' GlVe an indication of width by u31ng fine
.61 broad green lines sccordingly. For remnant hedges use broken lines.
Trees - large trees {more than 26f%) mark with encircled crosses (X):
small. trees (15=26%+t) marked w1th open crosses X, write neme of specmes
above the boundary line

g5 Shrubgs: Shade ﬂreen, glve names . of specxes below bhoundary line.
Give height and order of abundance as for scrub 2.  'm“ R
R ¢ un— S, NN, ¢ o SIS, ¢ ()=

- MEDIUM . HAWTHORN BRAMBLES o

_ , In cases where thbre is considerable m1x1ng of boundﬂry trees
it muy be necessary to give a more geHGIQl deqcrlntlon, E. g. MIXED 4

CAK, ELM, 4SH.

h) © Pield Vegetation: i) =~ Netural - areas covered by thick

field-layer of such plants as willDw=ners, nettled, heather, brucken,

. coarse—-grasses, rushes or reeds. Stipple green ﬁnd merk. (notes and

%_llSﬁS of other specles of flowering plﬁrts founa in. the arex would be

2 ugeful addition).

ii) Crops - Jﬁrk fields with crops
present durlng the mzin part of the breeding seascn. Distinguigh
between leys and permsnent pesture. Gives noteg on frrm livestock.



Habitst Map continued....

iii) No crop - state whether stubbled, bare
f2llow or newly turned soil.
i) Water: shade all water blue. If flowing indicate direction

with blue arrows.

The above scheme outlines the minimum requirements. Observers
with a particular interest in the ecology of ftheir own area are invited
to give as full a description as they like. Many have already
submitted information which will be of great value in the future when
we shall examine more closely the individual relationships of birds
to their environment and one another.

Anyone who finds difficulty in describing the habitat is
welcome to ask the advice,of the Trust, or may find it useful to ask a
friend, who has a speecial interest in the subject, to cover this aspect
for him. Information on soil 2nd land use is more easlily obtained
from the farmer.

Photographs of the area, particularly to illustrate the nature
of hedges and other features of the habitat, are welcome. The positions
from which sare taken and the part of the plot they embrace can be
indicated on one of the blsnk maps. It ig important that the type of
habitat immediastely surrounding the census plot is indicated on the
haviitat map, particularly in the case of wocdland.

Use of Farm Chemicals: census work on the present scésle 1s providing
informetion useful to those who are studying the adverse effects of sone
farm chemicals on our birds. It is therefore important that information
on spraying and the use of seed-dressings, weed-killers etc¢ should be
obtained from the farmer if he is willing tc give it. Very often

labels of 'Directions for Use' =zre left lying in the fields or

hedgerows ond information on this szspect can be gained from these if
copies are sent with the returns.

Fabruary 1977
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'marks arc set
th'l.ls 4‘3.5 _-f;“ l’a.’ C.‘pd. SO Ozlo-

1nde

APPLND TR i

surveyving woodl A Plozs

Census work in Woodland_is much morc difficult then on farmland
because the bird density 18 higher and the habitat much more

uniform. Moreover, visibility is often rcstricted by the

canopy or the shrub layer so that the registration of individual
males is often imnrecise., In the case of scarcer species with
wide-ranging terrltorlbsfthls imprecision may not much matter,
but with the commoncr gbteies it can be aiv 1m90rtant source of

ceognfugion and error. It 15,'o¢ courge, these commnoner SOuClGS

whicb are the most important for tbo constructlon of an fannual

YT

rThe 1nherent dlSQdVanades‘of'woyhinﬁ iri WOOQlEﬂd ¢z be largely

overéome by esia bllshln" a 'grid'.. ”hu censusg worker is then

always aware of his eaccﬁ Qooltzon ifi the area and can Dlot the
sihging malcs and other bird activities with much greater
accuracy. The grid enablés one to follow &nd record eAactly

tne movemenﬁs of 1ﬂd1v1cu 1 singing males and also rocord at

whatipoints imales af the seme species are ‘singing against!
achiothbr,ﬁw 1ﬂssos of' registration which are extremely

valuable to tho delzneatlaa of territorics -t the analysis stage.

The Jfld is 31mple, s baseuline is esteblished along afairly

gstraight ride or nathwcy forminﬂ one boundary;afgthe plet with

points 4,B, C,D, andisg on et intervals of ‘Bo-mctres, The trces

at or’ closa to these 901nts are given zero marks - A, B, G, etc,
o ¢ 0

—angles to these poinits, and fTurther

LlﬂGS are then set £
50-netre intervals slong cach line,

up onl

gn
B

i
tnbe %

50106 150
If the grid-is to-serve- for repcat censuses over a Succession
of years, the stems-of the trees can be merked at the appropriate
intervals with white paint, at or sliightly ebove eyc-level;

.if however, there are objecctions to permanent narking, Whlu@

-canrd With‘lctters and figures about 97 high in WﬂtCTﬁFOOf crayon

can be tied round the stems. It is:uselful to hang s few white

or coloured strcamcers from the Llower brances so~runder the marked
trees wmore prominent. If adjacent. mETLS, 01uhb¢“nerallul with
the ‘baseline or at rloﬂt~anﬁles o 1u, arc obscuﬂcd by
intervening secondary wrowtmg then strcameors qung fron thu

brangnus of 1nterveﬂlnﬁ Lroos can h used to-indicaté the line.

hVCOmpass-shculd be usC@ o set up:. bhb llﬂCS at. rlwht—anﬁles to

the baseline, If a 50-mgtre tepe is not’ avﬂllablo, the

oqu1valcau nea suremept in j&fds is Hl.T7. It is bottér to have
the grid in uﬂlts of hO~metrcs as the plot area is then ecasy
to d0b0rm1ae in hccbaros. This is the standard: used in

xpressing bird-densities in all ‘dontinental consus ‘work, and
Wlll be adopted also in Britain.

The permission of the land-owner must be sought, of course,
beforc setting up 2 grid, and it is best to select census plots
in areas of resiricted public access, to avoid intsrfercnce
with the markers. It is rccommended that anyone who would like
to attempt a woodland census of the kind mentioned should
contacy the District Officer of the ¥oresitry Commission, who
will usually be able Lo offer helpful advice and co—oneration.

aab/



Coloured Fluerescent Plastic Tape can be obtained Fromee

ALuto Wrappers (Sales) Lid., Tepe and Bonding Clinic,
110/112 Hammersmith Road, London W6 7J8. Tel: O1-7.8 8863

Crangs is the hest ¢golour, one inch wide will do, two inech
18 ideal.

OFEN, COUNTRY SURVEYS

Large arcas of relatively open moor, heath, salt-marsh etc.
wihtere the terrain is uniform and the najority of birds are
Skylarks, pipits and other field species, reguire = grids
Since visibility 1s generally unobsiructed by trees and/or
secondary growth, markers ean be set at 100~-metre intervals.

A colour-code using combinations based on, say, red, white,
plue and yellow can bé used to identlfy the points where the
grid-lines intersect, as shown below:— . e e

SO NE : — e s
 YELLOW LINE IR = _

TOCRRUE Lo P BE By B B
B R D W B Ty R
@HﬂzLﬂm . wl. W Wl W | W
o T B B Y R

RED LINEG o R RL R -
o : R~ .- - |B o 5 § =)

VLLLOW — RED

RED  WH
I LINE. LINE

LITHE
LINE LINE

The lines parallel with the bagéline shOuld;Eg_r§gardéd'aS

"dominent' and their colour shown ubpermest. -

As e temporary expedient, heavy guage ghlvanised wire . cut out to
45t lengths and twisted into a ring at the top: to fly coloured
plastic tapes or linen streamérs can be used.. But only in

ereas from whicli grazing enimals ars erxcluded. Otherwise

bamboo poles painted with the spprosriate colours are preferable,
Using this method the plot takes longer +o prepare for census
work, but the immense gain in precision more . than justifies the
extra labour, ' : ‘ L :

1% is no use attempted grid surveys of‘this.k;nd'in any area
to which the general public has free access. -
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Great Crested Grebe
Little Grebe
Heron
Mallard
Teal
Gargancy
Wigoon
Pintail
Shoveler
Tufted Duck
Pochard
Eider
Red Breasted
Merganser
Goosander
Shelduck
Canada Goose
Mute Swan
Buzzard
Sparrovhavk
Hen Harrier
Merlin
Kestrel
Red Grouse
Red-legged
Partridgo

Partridge

fuail
Pheagant
Hater Bail
Moorhen
Coot
Oystercatcher
Lapuing
Ringed Plover
Tittle Ringed
Plover
Golden Flover
Snipe
Jack Snipe
Woodcock
Curlew
Common Sandpiper
Redshank
Greenshank
Dunlin
Ruff
freat Black-backed
Guil
Iegser Black-backed
Gull
Herring Gull
Common Gull
Black-hcaded
Guil
Common Tern
Feral Pigeon
Stock Dove
Woodpigeon
Turtle Dove
Gollared Dove
Cuckoo
Barn Owl
Tittie Owl

Wo

70

SF .

FT

M
T2
RC
W
GL
YW

APPENDTY B

Tawny Owl
Long-ecared Qul
Short—eared Owl
Nightjar

Swift

Kingfisher
Greern Woddpecker

Great Spotted Woodpecker
legser Spoticd Woodpecker

YWoodlark
Skylark

Swallow
Houge Martin

sand Martin

Raven

Carrion Crov
Rook ’
Jackdaw
Magpie

Jay

Great Tit

Bilue Tit

Coal Tit
Marsh Tiit
Willow Tit
Long-tailed Tit
Muthatch
Treccreaner
Wren

Dipper
Migtle Thrush
Fieldfare

Song Thrush
Redwing

Ring COuscl
Blackbird
Wheatear
Stonechat
WUhinchat
Redstart
Nightingale
Robin

ragsshopper Warbler
Reed Warbler
Marsh Warbler
Sedge Warbler
Blackeap

Garden Warbler
Whitethroat
Legser Whitethroat
Willow Harbler
Chiffchaff

Wood Warbicr
Golderest
Firecrest
Spotted Fiycatcher
Pied Flycatcher
Hedge Sparrow/Dunnock
Meadow Pipit
Tree Pipit
Rock Pipit
Pied Wagtail
Grey lagtail
Yellow Wagtail



APPEHDIZ B (cont!'d)

WX Waxwing CR  Crossbill
SG Starling ' G Chaffinch
HF Hawfinch : BL Brambling
GR Creenfinch 7 Y Yellowhammer
GO Geldfinch n : CL Cirl Bunting
SK Siskin , CB Corn Sunting
LI ILimnet fB Reed DBunting
TW Twite = ' © HS House Sparrow
IR Redpoll : TS Tree Sparrou

BF Bullfinch

For other species please write in full or use a different abbrev1atlon from
those listed above.
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RA7EV/DIX 8.

BRITISH TRUST FOR ORNITHOLOGY o
.Beech Grove, Tring, Hertfordshire H P23 BNR

POPULATIONS SECTION

%O % % ¥ Xow %

GUIDING PRINCIPLES FOR THE ANALYSIS OF

" COMMON BIRDS CENSUS RETURNS

Introduction

The. aim of the mapping method is td assess the number of
territoriesrof;éa¢h73ppciesfby’plbtting registrations of birds-
encountered , partiéilarly singing males, and any other activities
considered to be of a iterritorial nature - such ag fighting, ~—
carrying nest material ete. - on outline maps during successive - -
visits to the census plot throughout the breeding season.

Recording such -conthcts ‘on the 'vigit"’ or 'discovery' maps ehploys -

the natlonally agreed abbreviations for the species concerned, ahd
the,interﬁationally;accepted.code,of;symbols'for the various © = . 2

- events (see Referénces /.

Such registrations are subsequently transferred to new ‘out- -
line mave, oné for each speécies, the contacts now becoming A,B,C .
cte., according to the chronological succession of the visit maps’
(see figures).  The approximate bounds of individual territories.
are.dndicated by drawing rings round groups of registrations
deemed to represent the activities of distinct 'pairs'.  The =
boundaries of these fpaper territories' do not hecessarily represent
the exact confines of each individual territory, and thisg . L
‘clustering' is méréliy an expedient forapsessing the nunmber; -~
distribution and relaticanship to habitat of territory-~holding males
on.the data available. - - o o S )

- -For . can it be cldimed that the resulting assessment is'a "
precise representation of the number of "pairs occupying the census
plot, With a well conducted and carefully analysed census of .~
S .or 10 visits to farmland, and 12 or more visits to woodland, the.
mapping method undoubtedly provides 4 closer approximstion to .
reality than can be obtained in’ any othér way. Yince there are
limitations with the 'data, absolutely fixed and rigid rules cannot
be defined for the avalysis, and at & number of points a subiéctive
approach to interpretation of the data is unavoidable. - The = |
decisions, - however, are not arbitrary, since the analyser draws
on: his accumulated €xperience of census work in a wide spectrum of
hebitats, and his field knowledge of bird behaviour. .. .. .

In order to .reduce this subjective element to the minimum,
and to establih consistency in the manner of analysis, some
guiding principles Were formulated by members of the Populations
Section team for delineating 'paper territories', and an- outlire - -
of thése is given below. By applying them impartially to =211 areas,
it is felt that the gaps which might otherwise exist if an
individual.approach were used are reduced, and the best possible

agreement. among the analysers is achieved.
A.  TERRITORIAL SPECIES |

A basic assumption is made that gll species other than those
considered in section B are potentially holders of a well defined
area from which others of the same -species (though. they may visit)
are excluded from settling. In its simplest form a species map . -
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will therefore comprise & number of groups or clusters of
vigit-letters 51gn1fy1ng ‘song or other activity in which the
same vigit letter is not repeated in‘an identical way in the
same cluster. (This is to say, if the same visit letter is
repeated in the same cluster, 1t must represent different
activities e.g. ‘B and B food. )

In practlce, however, this ideal .condition is rarely satisfied.
Among the reasons.fo¥ this arée (a) intrusion of the territory by an
unmated, wandering male may occur (b) a migrant male may sing
whilst still on passage, ¢6r (c) the observer may unwittingly- make

a  'double registration' (see paragraph 4). In these cases the
“analysis may have to be modified accoralng to one or other of the
rules set out below. : :

Glusters'“

1. Where non—overlapplng reglutratlons group themselves 1nto
well defined clusters, they are accepted s belonging to dlscrete
territories, pr0v1ded they fulfll the criteria stated belowi
EX?mpleS are glven 1n the flgures. For exceptiongs see paragraph 4.

2e Where two males are noted as singing at. t he same tlme
(Symbols joined by a dotted llne) they should be agssigned te
different- terrltorles,-prov1ded they .are supported by other .
‘reglstratlons. A laek of. supportlng registrations would indicate
the type: of intrusicn noted at 4{a) and %b) and in such cases the
unsuppcrtaireglstrdtlon would be discarded. An exgmple ig glven ‘
in flgure 4.-‘ For exceptlons, See paragraph 4.

Diffuse Reglstratlons Hf“'”'“

3. Partlcularly w1th common specles (wﬁd p0881bly also in others)
where the reglstratlons ‘do net readily fall into groups, but are more'
evenly -spread- over the sp901es map, 2 start may be made by looking
for a nucleus of spccessive observations {(e.g. B,C.D) and bulldlﬁg
outwards from this apparent focus of territorial activity. 4
natural aggregation of this kind should not be.split to make parts
of two. terrltorles.:, An’ example, showing the- ’rlght' and wrong
,treatment -is given ‘in figure 1. Where a nucleus of succegsive
reglstratlonﬁ dees not .exist, it may still be possible to work
outwards from an 1nterrupted series which nevertheless looks
rezlistic.(e.2. A,D,B). In the sbsence of any such guide it is
often useful to start from some. point where the habitat ds typical
of the. sp901es in queqtlon. Unless it fulfils this criterion, .one
should rnot Start from some. qulte arbitrary point, such as a-corner
of the map..- Where habitat is of little practical assistance

(as with a- farm hedgerow species); the intersection of two or more
hedgés may ﬁfford a useful. starting p01nt :

Double Reglstr“tlons

4. Within apparently good clusters, double or- repeﬁt reglstratlons
are not infreduently found. Such registrations might belong to-.

the same individual, or-to different birds (see 2 above). They

may be. joined togbther on- the visit map. (and copied fo the spec1es
map) by an_unbrokem line; indica tlng actual movement by the same
individualy® or by an unbroken line with a query, indicating that
although movement of the same individual was suspected, this could
not be proved. In the firegt instance there is no diffieculty in
interpretation, the joined symbols clearly belonging' to the same
territorial grouping;. -in the second case, a decision ag to ,
whether two separate;terrltorles are 1nvolved Wlll depend ypon each
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0f the symbols hav1ng the support of an adequate number of Gther
reglstratlons. :For-an example see flgure 3 B

There is also a danger that the same 1nd1v1dual may give
two or more 1dent1cal registrations in different positions, on -
the same visit; .the extent t¢“which this happens varies with
different specieés. - With small ‘gecretive birds such’ag the Wren,
and woodland canopy-songsters ‘such as Blackeap and Chiffchaff,
unobserved changes of p031tlon ‘Zré not-unusual.  Experience shows
that it is much less usuzl in birds with relatively small
terrltorles such as, Robln Chafflnch and- Willow Warbler.

In. obv1ous natural gro&gngs one- double reglstratlon may be
allowed for any territory, particularly if the species is a summer L
vigitor, when confusion is possible because of a passage migrant i
or wandering unmated male. For some species (e.g. Wreh, Blackecap, -
Gardén Warbler,. Legser Whitethroat, Chiffchaff) it is often ‘
advisable to consider the pOSSlblllty of two double reglstraTlans'-%4~
but the analyser must seriously consider the p0581b111ty ofa.
gsecond terrltory if there are more than two. . The an’?lyser Wlll
have to bear An mlnd the follow1ng con51deratlonse—

(1) the frequeﬂcy of V151ts to the census’ plot (see para 5)

.fii) the fact thrt separatlon on the basis of there belng
O Ywo reglstratloﬁs might create two unnaturally small Qnd
‘unusually crowded territories quite unreslistie for the
- 8peclies in thet kind of nzbitat. - un example is given 1n
figure 4. | T s

Mlnlmum requlrements

5. The minimum- requlrements for a. CBC terrltory cluster are two
registrations when 6 - 8 visits have been made to the plot,and
three registrations in the event of 9 or more visits. Each
registration (or the first and last iof three) should be separated
by a period of 10 days. Thus, ~twe -Robin {or any other) records
in less than 10 days in mid-April: would~not qualify as an
established territory, wheress one msde in mid-april and one made
in mld—May would be: acceptable (assumlng 6 - 8 v131ts)

) Song reglstratlons have the hlghest vnlency, but fleld—work

has shiown that there are species which sing rarely or intermittently,
and 1t is permissible to use other crlterlw provided- these have
territorial implications. : L

In deciding what minima to apply, the analyser must take into-
account the total’ number of vigits to the ploty-or to different .

- partsof it if -the cover has been uneven. - He muet also de¥ermine-

~thé number -of effective visits in the case of individual species;
thus, visits on which = given-specles could not have been present
anyway (e.g. mlprantssuch as Whitethroat or Spotted Flycatcher at
end of March or early April) must be disregarded, The rule =~
followed in the case of summer visitors is to count the number of
vigits from the first on which that particular species was actually .
present on the census plot. - is so. few censug visits are made late
in the evening two records for 'z crePUScular gpecies (e.g. Woodeock,
Nightjar, owls) occurring 10 days apart sre sufficient evidence of
a territory, even if 9 or more v131ts are made. -
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Large territories

6. Ir the cese of species having very large territories (e.g.

Kestrel, Green Woodpecker, Paftridge)-and'in which more than one
pai? may have only part of its territory within the confines of
the plot, some judgement ss to spatial separation of the
registrations is necessary if there are ne helpful duplications on
‘Whichfto base clusters.: :If the registrationy,fall'olose to two .
' corhers, Or near two.edges of a plot, with o Subsfantial gap

between, then parts of two “territories should be recorded. .
FTUTHith birds having medivm to fairly large territories the
‘distance between putative clusters should be greater than the
normal territory size of the species concermed in that particular
habitat. = . S

Edge Tefritbries

T« Edge territories are counted for CBC: 'annusl index' purposes,
since the greaterthe number of territories available, the narrower
will be the confidence limits. 4 territory may be so counted
even if there is only one registration inside the plot. This
procedure presumes strict complisnce with the Instructions, that
events just outside the boundary should be noted, and that there is
consistent observer trestment in this respect from year to year.

It should be noted that this procedure is at variance with the
International Rules, in which, assuming that studies of bird community
structure anddensity Willzbe,paramount,Athe:follQWing rules apply:

(1)° If a majority, or an equal number, of the registrations _
- falls inside the boundary line, "then a territory is. . -7
accepted. If the majority falls outside, the territory
ig ignored. This applies partieularly to woodland.

(2) . With farmland there is a difficulty that nearly all the
. " 'boundaries are hedgerows; snd the placing of registrationg
on either side of the boundary is not necessarily
" significant,: since the birds were in all likelihood _
singing or mowing in the hedge. Practice would be to-
cinclude good groupings even if 2 majority of the '
registrations were. shown on the - 'wrong' side. An
éxception would-have to be made if such registrations
showed an apparent affinity with other records associated
. with a hedge -zt 2n angle to the boundary bult outside it.
- An éxample is shown in figure 5. . - S T

Excess Registrations

8. With some species (e.g. Blackbird, Blue Tit) the species map
may ‘have 'excess' registrations which it is difficult to assign
setisfactorily to any territory cluster.  Such records-are commoner
rearly in the season (visits 4,B) before territories are stabilised -
~then later, and they are common again after young have fledged.

With Blackbirds and Song Thrushes they may also arise because
there are neutral feeding areas {e.g. lawns, permanent pasture) and
the majority of such 'sight records’ have little significance.
However, those showing movement (indiested by an unbroken line and
arrow) may be helpful, particularly if two or more appear to converge

4%on one particular part of a hedgerow or other Suitablé,habitat.

“'Anexample is shown in figure 7.



Non-overlapping registrations. L -

9. In common species (e.g. Blackbird, Dunrsok) it often happens
that where the number of wvisits is smwall (6-7) two apparently =
'nratural’ groupings are situated sufficiently close %together, without
any overlapping registrations, to leave some doubt in the analyser's
mind as to whether to accépt one 'large' territory, or two 'normal!
ones. His decision must have regard to the type of habitat, the
spatial distribution of registrations in relation %o normal territory
size (paragraph 6), and the distribution of the records in time
(paragraphs 5, 10). -

L

shifts of Territory

10. With territori irds it is nob possible to be sure of shifts
of territory due o 1y nest failure snd subseguent re-nesting in
a aifferent position. Cages of this kind must occur, but the only
provigion that can be made o avoid infleting the final count is to
zllocate neighbouring territories to the one peir if the occupation
ig a2t different, non-overlapping periods as Shown by the visit-letters.
An example is given inm figure 2, whére (L) would be regirded =é-a .
shift of territory, asnd’{B) would be counted as two because of “the
overlap oh visit Foooo 0 L ceocn e

Pamily Parties

11. A record '0f Tfamh
Tor a berritory unless it
or two {9 or more visits)
may move @ -eousidera
plot. e

amily party) is not Zcceptable ak the basis

as. .the-support of at .least one (6-8 visits)
5) other registratitns; -sinee family parties

derable diwtance and my originate outside the census

Nests

12 A nest conlaining eggs or young is acceptable as the bmis for

a2 territory even if 1% is not backed up by other registrations. An
empty nest, even iT¥ apparently used in that season, has no such
gtanding, as the pair may have moved to 2 new site (see paragraph 10).
HNests are not necegsarily near the middle of the 'paper territory'
indicated by the mele’s song-posts, bukb they may nevertheless serve
a3 useful pointers to the delineation of clusters where the registra-
tions ars diffuse.

B. NON--TERRITORIAL SPECIES

With semi-colonial species {e.g. Linnet and some other finches,
occacgionally Lapwing) rings can be drawn round obvious groups of
registrations and the number of pairs within each ring is taken as
being the largest number of pairs substantisted on any two separate
vigits. IT one visis should contribute s greater number than on 21l
others it is best ignered, since it might represent & concentration
for Teeding purroses {see paragraph 8). A larger number noted on a
late season visit might, however, represent a family party, in this
context representetive of one pair (bub sece paragraph 11).

Difficulties soretimes arise in these species if the
registrations are diffuse and no clear groupings emerge; in such
cases the likelihood is that the plot is a feeding rather than
breeding area - as often happens with Swifts, Swallows and other
hirundines. In these and some other colonial gpecies (e.g.
Jackdaw, Starling) the most satisfactory figure is gained by an



.. ) - - 6 -
actuél“ﬁéstkcount, or, falllng this, a count of the number of
palrs regularly geen at =2 colony. : :

Kenneth Williamson'
Roger Bailey
- Leo. A. Batten

Flrst~issued 28th Februer, 1968

»»»»»
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SPECIES MAP - DUNNOCK Prunells modularis (9 visits)

{; @ ® \B & @ \'\

Two accepted territories are unsatisfactory since
they split up the 'matural® nucleus 4,B,C.

o

Three smaller territories are more likely on the
bagsis that 4,B,C are the same individual,

PIGURE 1

A, Bhift of territory to new site (? after nest failure).
B, Two distinct territories invelved, with overlap on visit BE.

I'IGURE 2
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SPECIES MAP -~ DUNNOCK Prunella modulsris (9 visita)

I
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I

FIGURE 3

Change of position clearly recorded on visit D.
Two territories.

Chonge of position suspected on vieit D. No
support for second territory.

Change of position suspected on visit D. Full
support for a second territory.
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SPECIES MAP -~ CHIFFCHAFF Phylloscopus collybita (9 visits)
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same bird.

Unsztisfactory interpretation
unnaturslly small territories,
for this species.

Tox

KOTE: Pesssing migrant singing on visit D

FIGURE 4

Double registration on visit B - almost certeinly

as it optsfor two
unusually close together,
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SPECIES MAP -~ ROBIN  Erithacus rubeculs (9 visits)

g —

| Qutside \\\\\ - ‘ /

censug Cutside
plot census
plot

I

A Territory counted on the basis that all song posts are
along the boundary hedge.

B Territory not counted (under International Rules) as the
ma jority of registrations fall slong hedge outside the
plot boundary.

FIGURE 5

SPECIES MAP - BLACKBIRD Turdus merula (9 visits)
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Use of sight-records in support of territory

FIGURE 6
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BTO

CENSUS

COMMON BIRDS

INSTRUCTIONS

Text: John Marchant

A frequent talking poml among bird-
watchers, particularly in summer, is the
status of the various breeding species.
Questions might be raised such as “ Hown-
bhadly were Wrens affected by the latest
cold winter?” “Are there fewer Lesser
Whitethroats breeding this vear?"” “Has
there been a change in the reflative status
of Blackcap and Garden Warbler over the
last decade?”

The Common Birds Census provides a
solid base for answering such questions
using the BTOs network of active
members. It was started in 1962, follow-
ing pilot trials in the previous year, at the
instigation of the Nature Conservancy
(now Nature Conservancy Council), lis
aim was to monitor bird population
numbers chiefly on farmland, where the
growing use of agricultural chemicals and
the accelerating destruction of hedgerows
were causing particular concern. Other
habitats, notably woodland, were also
included in the scheme (especially from
1964). The method 15 as objective as
possible, which is essential for wide
acceptance of the results. Fieldwork 1s
carried out according to specified guide-
lines, minimum levels of effort are set
down. and a paired sample technigue is

The results of the CBC provide indices of
population change for {currently) sixty
bird species. Many of the indices have
been running since 1962, The scheme is
called the Common Birds Census simply
because only species which are fairly

400 -

W
&)
(@)

N

o

o
1

Index value

WREN

Birdwaichers evervwhere found that
Whitethroars had suddenlc hecome scarce in
1969 . the CRC way able 1o estimate these
decreases ar 7100 on farmiland and 657 in
weodland habirais. Drowghi in West dirica
was fater identified as the catse of the decrease.

Photo: Frie Hosking

used by which results are only compared
between seasons where the effort has been
consistent (see below),

Inaddition to monitoring. the CBC otfers
other information of particutar value to
local and national conservation. A by-
product of the method we use is a set of
maps showing the location of each

— INDEXING POPULATION LEVELS

numerous provide samples large enough
to build a population index.

The index Tor any particular specicos is a
measure of s change in abundance
relative to an arbitrarily chosen “datum-
vear. inwhich the index value was set at

100 Y
1973 75

77 79

8'1 Year

An example of a CBC index graph. The indices for Wren over ten vears 1973-82 clearly shosw the
impact of the two hard winters 197879 and 1981:82 (marked with iriangles). The changes on
Sfarmland (solid line) are cleariy parallelled in woodland (doired line). Indices are given refative 1o

1) in 1966, Dara are availahle from 1962,

territorial bird. These species maps canbe
used to estimate the density of the various
species on the plot, for comparison
between vears or between plots, and
provided that the habitat description is
sufficiently detatled it is also possible 1o
see how the birds are distributed in
relation 1o different ¢clements of the
habitat.

Where the habitat alters during the
lifespan ol a4 census, for example by
removal of hedgerows on farmland or by
a change in management in woodland.
the etfects of these alterations on bird
populations can be measured by compar-
ing the species maps before and after. The
CBC can also be used 1o predict the likely
cfiects of proposed management. by
extrapolation from established case stud-
ies.

[n 1982 the CBC scheme (and five of the
original observerstcompleted 21 vears of
continuows monitoring of populations.
Current applications of the CBC datw
include study of the effects of changes in
farming practice on birds, the effects of
woodland management and the signifi-
cance of the reductions in resident birds
brought about by the recent severe
winters. The NCC continues to fund the
CBC and is the major user of the results,

106, It is not a measure of relative
abundance between species. For most
species 1966 is usually given as the datum
vear: thus an index of 620 for Stock
Doves in 1982 means that the CBC data
estimate it to be 6.2 times ascommonasa
territory-holding bird as it was in 1966.
but the factthat this was the highest index
value in 1982 does not mean Stock Dove
was our commonest bird in that vear!

Fach index is updated annually by
applving the total percentage change
detected between the vear inquestion and
the previous vear on the available sample
of census plots. Only plots where cover-
age was adequate and comparable bet-
ween the two seasons can be included in
the sample. The territory totals for each
species and plotare compared with those
on the same plots in the previous vear. to
give paired estimates of the change
between the two scasons. This pairing
procedure ensures a robust method of
indexing. but it does mean that single-
season censuses, and those lacking con-
sistent coverage between seasons, cannot
be used in the index calculations.



{E METHODS OF
HE COMMON
BIRDS CENSUS
af any method: 6f monitoring
ird nimbers must be some standard way

auiting birds which can be repeated
e Iy berwéén- brccding seasoms over i

éries of thorough visits are made to all
aI1s of a: defined plot and contacts with

antact Are reglssered in the neld arg
gferred 1o as the visit maps. At the end of
the iseasen, -the registrations are copied
: onto-'a separate map for each
2$ {the ‘species map) which summ-
s -all the information obtained for
it species during the season. and each
pecies map is then analysed to estimate
he number of territories found.

sperial advantage of the mapping
imeéthod is that maps are produced which
w the approximate location of every
rritory detected. - These maps can be
mpared in detail between vears to show
preferred sites of each species in
n:1o-the habitat, and any effects of
wmbitat: change Where species maps are
ded toanswer the questions posed
; partxcular study, simpler and less
summg methods are available,
. t’:l"; a8 hése involving point counts or

he ahmes smna‘ out wel from 1!:2
kgFoln:
Photos: Jarre Marchant

Who can help?

For effective monitoring on farmland and in broad-leaved woodland. a total of about
250 plots is required. half in each habitat catcgory. scattered throughout the UK. New
contributions meeting the following criteria are welcome:

1. Observers must be competent to identify readily both by sight and by sound all
species likely to occur, and fit enough physically to cover all parts of the chosen plot
without excessive fatigue.

2. Unless it is a specially approved case study the ¢chosen plot must be representative of
the farmtband or woodland in the surrounding region, and must meet all the other
requirements specified below under “Selecting a plot™?

3. The fieldwork procedure must be in full accordance with these Instructions.

4. The observer must intend at least two consecutive seasons’ work on the same plot,
employing the same thorough fieldwork effort, so that the resuits can be used
towards the calculation of population indices. This applies even where an already-
established plot is being taken over from another observer.

Considerable commitment 15 demanded ot the observer both for fieldwork and the
subseguent paperwork, but most observers find census work very enjoyable. [t is most
rewarding to gain both the intimate knowledge of a particular area that a census gives
and the satisfaction of contributing to conservation nationaily; most observers also find
their results are of local value for conservation or simply for the county bird report.

If in doubt about the value of vour potential contribution. or if vou have any other
gueries relating to the Common Birds Census, please write to:-

Common Birds Census, Populations Section, British Trust for Ornithology,
Beech Grove, Station Road, Tring, Herts HP23 5NR.

HOW TO START

To ensure the best use of resources for map analysis and research at Beech Grove, only
those plots which can be classified as either farmland "or “semi-natural woodland 'can be
accepted as new plots for monitoring purposcs.

Farmland can be any type of arable. horticultural or grazing land except unenclosed
sheepwalk, provided that itis more or less typical of the local countryside. Where small
woods and copses occur among fields. they should be treated as part of a farmland plot.
but the proportion of woodland included should be typical of that in the surrounding
ared and in any case should be less than 106 of the plot, Please aim for at least 60
hectares (150 acres): plots smaller than 40 hectares (100 acres) cannot be accepted.

Woodland includes all kinds of semi-natural broad-leaved and mixed woodland but
excludes parkland. scrubby heathland and even-aged plantations of conifers. As far as
possible, plots should be tvpical of woods (other than conifer plantations)in the arca. At
least 10 hectares (25 acres) are needed, ‘Parkland,’ for which no new plots can be
accepted. is itsell a vague term: it s meant to encompass all sorts of open land with
scattered trees which cannot be described as semi-natural because it hasa use aside from
its value as woodland (eg. town parks. cemeteries, golf courses), (Ancient ornamental
parkland now comverted to arable or grazing might be acceptable as farmland.)

Case studies. We can sometimes accept plots not falling into the above categories where
the CBC method can be used to assess the effects of an anticipated change in the habitat,
Please contact Beech Grove if vou have such a study in mind.

A general consideration regarding the size and shape of plots is that the edge cffect.
which gives rise 10 inflated estimates of territory density {see back page). should be
minimised by reducing the edge: arca ratioas faras practicable. Large plotshave a lower
ratio than smaller plots and plots approximately square or rounded are much better
than plots which are lnng and thin. While minima are given, there are no upperlimits to
plot-size. However. it iy better to census a smaller plot thoroughly and for a long period
than risk inadequate or short-term cover of a larger one,

Plot boundaries must be clearly discernible features, such as permanent features of the
landscape or an artificial marked grid-line. You must be able to walk the entire
boundary. so use field edges on farmland rather than draw imaginary lines across apen
fields. On farmland, areas known 1o be particularly rich in birds, such as shelterbelts,
should be avoided as plot boundaries.

[n all cases, vou must ensure that you have the permission of the landowner(s) or
tenant(s) to carry out a census and to visit every part of the proposed area. Special
permission must be sought if the plot needs any gridding (see opposite).

2



Obtaining maps

Once you have chosen provisional boundarics, send to Beech Grove a tracing {rom the
relevant Ordnance Survey map, preferably at the 25 inches to the mile scale (1: 2500).
The local library will often have them. If youare unable to obtain the 25 inch maps, send
us a tracing [rom a smalier-scale map and we will order the full-scale maps from the
Ordnance Survey. (Plots which you have surveyed and gridded need not be traced from
the O.8, map, but please be sure to usc 1:2500 scale.)

The final tracing of the plot should show not only the plot boundaries copied from the
1:2500 map but also sufficient internal detail to cnable accurate plotting and
transcription of registrations. This would include tracks, buildings, hedges. isolated
trees (mark with a cross), gnd lines if present. and perhaps other features such as
telegraph poles (mark with a dotyand tree-stumps where detail is otherwise sparse. Too
much detail may however mean that registrations have to be plotted aside from their true
positions, thus decreasing the accuracy of the plotting., and may conceal the
registrations. Unless you can provide your awn autline maps for the census {normally
25-30 maps a year) we will prepare and keep the master-tracing and send youa supply of
blank maps at the start of cach season. If you run short of maps during the season, please
ask for more rather than economise on visits or overcrowd the species maps.

The process of obtaining maps may initially take as long as six weeks if we need to order
from the Ordnance Survey. Itis therefore a good idea to begin as (ar in advance of the
proposed first visit as is possible, and in any case by the end of February so that
fieldwork can begin not later than mid-April.

Censusing is a -skidl for-“which some
potential observers are better suited than
others. Please regard your first two years.
of census work as a ‘probationary period’
during which you c¢an’ improve your

census skills.. r this time we will be

-able to continue analysing your maps

only if they are comparable with thase of
other contributors: Most observers will
have no difficulty achiéving the required
standard. From time to time we will be
staging weekend coursés on census meth-
ods both for novices and as ‘finishing
schools’ for observers who afready have
some censusing experience. -

GRIDDING A WOODLAND PLOT

Census work in woedland requires spec-
ial care. The habitat often appears fairly
uniform and visibility, especially in the
height of summer. tends to be restricted
by the lower canopy or shrub layer; it
becomes very difficult for the observer to
know his own position, let alone those of
the birds! Particularly for species with
small territories. inaccurate plotting may
lead 1o over-estimation of territory num-
bers. The solution to the problem is to
locate a number of features, widely
scatiered. which are casily recognisable as
you walk around the plot, and to mark
them on the master-tracing. These can be
used as reference points when censusing
and when compiling species maps. How-

line, normally along part of the plot
boundary but along un internal ride if no
other straight lines are available. This is
marked at 30 metre intervals, and then
grid-lines are set up at right angles until
the required arca is completely covered
by a 50-metre grid. An accurate sighting-
compass is required. Grid-lines parailel to
the base-line can be labelled alphabeti-
cally, and those at right angles with
numbers, so that each grnid-point has a
logical and unique label (A1, A2, A3; AL
Bi, C1. cte).

This sort of gridding is best accomplished
by a team of three people. each of whom

a

carrics a lightweight surveving pole {a
stick marked with fluorescent tape): the
three poles can be used to carry a straight
line forward through the woodland yuite
accurately without constant recourse to
compass-bearings, Gridding should ideally
be tackled in the winter, when visibility
inside the wood is at its greatest,

Further advice can be sought from Beech
Grove, In all cases where gridding is
needed, it 15 necessary 1o seek special
permission {rom the landowner even
though access 1o the plot mav already
have been obtained,

3 & s

e ; o J
ever., if after marking alltracks. pathsand @ pre
other accurately located features some \Jl —] - .

parts of the plot remain empty of \-

reference points, some gridding will be
necessary.

In ns simplest form gridding involves é
only the addition to the master-tracing

{copied from the 257 Ordnance Survey) \
ol a few accurately sunveyed points. For "
example, it there are insufficient natural -~
features along a particuiar path (ajready .

on the master-map) to enable vou 1o €
judge vour position accurately. a simple
line of markers at S0 metre intervals may
sultice. A 30 or 50 metre tape-measure
and a supply of marking tape are all the
cquipment required for the fieldwork.

-
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Each marker must be semi-permanent
and easily visible : two-inch wide fluores-
cent orange tape isideal. 1t is necessaryvto
label each ong individually (best done
using a broad-tipped black waterproof

- o a

pen) and to enter the location and label of E
the marker on the master-map.

Compass-line gridding is needed when

/]

.
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{arge arcas of the master-map are devoid
of featurcs. and (in the extreme case)

when no Ordnance Survey map is avail-
able. The first step is to choose a base-

Part of an outline map for a woodland plor with g full 50 metre grid, reproduced at the standard
1:2500 scale. Grid-points are marked Al, B2, C3, C4, ete. The ohserver can follow the grid-fines,
using a compasy if necessary, so that ke afwavs knows his position on the map.



IN THE FIELD

The mapping visit

The basis of the CBC fieldwork is the
mapping visit, involving full coverage to
all parts of the plot. Normally each visit
should be completed within a period of a
few hours: pardial visits are 1o be avoided
if ar all possible.

Carry an outline of the plot (the visit
map) attached to a clipboard or suitably-
sized piece of hardboard using a bulldog
clip or elastic bands. Use a brightly-
coloured pen: BTO siaff {ind that fine-
pointed red ballpoints are ideal. Do not
use ink which runs when wet. Always
write as small and as neatly as possible.

You will need vour binoculars. but no
other equipment. You must 1ot use tape-
recorded calls to elicit plavback responses
from the birds.

When to visit

The number of werntories vou find will

depend to some extent on the number of

visits you make. It is therefore essential
that the number of visitsis the same - plus
or minus one at the most - from year to
year, so that any changes detected arenot
simply due to the change in effort.

The standard now adopted for the CBC s
10 complete mapping visits during the
census season. mid-March to late June.
This is sufficient for detection of a high
proportion of the real territories present
(the proportion depending on vour own
characteristics as a birdwartcher). If it 1s
absolutely impossible for you to attain
the 10-visit standard it may be possible.
by prior arrangement with CBC stalf, for
vou to choose the next highest number
which vou can maintain. Making more
than 10 thorough visits usually gives only
a small improvement in census efficiency
and the resulting abundance of registra-
tions can obscure the territorial patterns,

While mid-March 1s the official start of
the CBC season, the first visit to Midland
sites need not be until early April.
Extending the visits into early July may
be helpful in some areas.

The spacing of the visits should be
fairly even throughout the season, within
the constraints imposed by weather and
vour own other commitments. Making
three consecutive visits in a period of less
than 10 days 1s wasteful of effort. Weekly
visiting over most of the season is ideal.

Morning 1s generally the best time to
make a census visit, since activity and
song output are usually at their greatest,
but a few evening visits in the early part of
the season may be helpful for species such
as Song Thrush which are most easily
detected then. A combination of &
morning visits and 2 evening visits is
probably the ideal for most plots; the

evening visits should not be consecutive.
Do not persist with evening visits if you
find them unproductive. Avoid the early
afternoon, when bird activity is low. and
avoid also the dawn chorus when bird
detectability may change rapidly during
the course of vour visit and lead to uneven
cover. In British conditions. bird activity
on farmland and in woodland remains at
a moderately high level until about noon.
For a three-hour census visit (about the
average) it 1s best therefore to start either
before 9 a.m. or after 5 p.m.

Cold, windv orwetdavs are 1o be avoided
since the activity and detectability of the
birds are much reduced, Showery days
make acceptable census weather. since
birds are ofien quite active after each
shower: it is important to protect the visit
map as much as possible from the rain,
and to carry a pencil since ballpoint pens
do not work when wet. On particulariy
fine dayvs an earlv start 15 recommended

[’hum Ke mw.’h Tavior

since bird activity may tail off somewhat
earlier than expected. Please do not allow
persistently bad weather during a season
to prevent you from carrying out your full
complement of visits. It is better to make
a relatively inefficient visit, perhaps on a
windy or showery day. than to miss a visit
entirely. Ending the season short of visits
is likely to jeopardise the comparability
of your results.

- SPECIAL PROCEDURES

: ’ il m:ample m 2 grmxy-
: cenisus (see below), has been speciall ‘approved by CBC staff. - '
“In every case, it is essential that-each partial visitis givena different visit letter $0 that the
registrations made on each partial visit can be readily distinguished on the species map.
Suffixes are the best way of doing this; for example if the third visit was composed of
four partial visits they could be labelled C,, C,, C;, and €, - they must not be liemped
under C. It must always be clear which visit map registrations belong to each visit letter. .
Use different coloured ballpoints for each parnal \rlSH -or if necessary different outhne.
_maps. _ . .

Group censuse

A group census is one where a large plcet is dmded mto sub-plots and covered bya team
“of observers; each full visitto a sub-plot iseffectivelya partial visit to the full plot. Pamal
visit letters' must be used.

Regular use of partial visifs, asina group census, has two important drawbacks. Flrstly,>
coverage of the plotis ne(:c‘ssaniy uneven; the intérnal boundaries between sub-plots will:
tend to receive up to twice the cover given to other parts of the plot. Secondly, if the:
abservers stick to the same sub-plots, teal differences in bird density beiween different .
parts of the plot will be obscurcd iay the differences in censusmg efﬁmency bciwccn the!:

dlstnbutmn il rc}atmn to habitat.

To minimise these biasesi o R

=;(a) pi&sebesuret v make 10 full visits; saﬂlatallpu of the plot j 5
rota by which eacﬁsubwpiof is viaife&hy dxﬁmmmsmf




Fieldwork procedure

The aim of your visit is to mark on the
map the location and movements of every
bird present or flying over during the
visit, but to record each individual once
only. The symbols section and the
example maps show how this can be
done. Since birds are small, difficult to
see, and fast-moving relative to the
observer, some inadvertent double-
recording is bound to occur: the
procedure for assessing the finai total of
clusters (usually performed by BTO staff)
makes allowance for this. If however
individua! birds are persistently plotted
more than once the final total of ter-
ritories will be an over-estimate.

It is essentizl when registering birds on
the visit map that the standard codes are
used for species and activities. This will
ensure that the maps can be readily
understood at Beech Grove. The full list
of codes and symbols is given overleaf.
Please take special note of the section
describing dotted and solid lines between
registrations, since proper use of these
symbols 1s essential for casy and accurate
analysis of your maps.

As vou enter the plot, record the date and
your starting time. On completion, note
your finishing time - we use your total
time spent censusing as a measurc of
consistency in effort between years. Make
a bricf note of the weather (e.g. “fine,
sunny, NW3", where NW3 indicates the
wind direction and force, or “cool,
showery. cloud ¥%. SW2™) and the extent
of your coverage during the visit.

Farmland plots:
special hints on coverage

About 3 4 hours are required for thorough
coverage of the average farmland plot (70
hectares). Progress can be quite fast, since
the number of birds detectable from any
one point s usually rather limited. but the
route should take the observer at least
once along every major internal hedge-
row as well as completely around the
perimeter of the plot. Accurate placing of
the registrations on the map 1s normally
made easy by the network of field
boundaries.

Take care not to damage crops and
hedgerows. I there is no path next to a
hedge that must be walked. the best
alternative is the first set of tractor wheel-
tracks (tramlines). usually about Sm.

Most farmiland  plots are an iniricate
patchwork of fields and hedgerows.
Photo: Kenneth Tavior

from the hedge. Only where the fields are
unusually large (greater than 25 hectares)
might it be necessary for you to stray
further from the field edge, and for this
you should seek special permission.

Frequent use of binoculars is essential for
an efficient census on farmland, since
typicaltly most of the birds in view will be
some distance away. Sequential move-
ments of individual birds should be
recorded carcfully: the point beyond
which a bird cannot be driven along a
hedge is likely to correspond closely to
the edge of its territory.

Coverage should be as even as possible,
but more time should be allowed for areas
where bird density is higher. The direc-
tion and, if possible, starting point of the
route should be varied between visits.

Woodiand plots: special hints

A thorough visit to the average woodland
plot (20 hectares) should take about 34
hours. A route should be followed which
takes vou to within 50 metres of every
part of the plot at least once during the
visit; the dirccuiion and. if possible. starting
point of the route should be varied
between visits to improve the ¢venness of
cover. As on farmland, even cover of the
whole plot is essential. In particularly
dense woodland, a compass may be
helpful to enabie the observer to follow a
marked grid-line or to cross a block of
woodland between marked paths. Progress
should be quite slow and careful so that
there is time to register all the birds seen
or heard, and so as to disturb the birds as
little as possible. The majority of contacts

What to record . . ..

in woodland will be by sound; practice
will help you estimate the positions of
birds you can hear but not see. If unsure
of how far a singing bird is away from
you, try the method of triangulation -
walk twenty metres or so and estimate its
direction from another point.

In contrast to the situation on farmland,
where you are more or less restricted to
the field-edges, you can wanderanywhere
within a woodland ptot during the course
of a wisit. ItY%s well worth using this
freedom on occasion to follow distant
noises of particular interest to ensure that
the birds in question are recorded accu-~
rately on the map. Examples might be a
tapping noise (a Nuthatch, one of the
spotted woodpeckers, or just a Great
Tit?), a Chaffinch singing against the one
vou have just recorded (it will be impor-
tant to plot this valuable registration
accuratelyy or your first record of a
Golden Oriole! Where you have deviated
from your planned route, however, it is
important to reassess carefully the route
for the rest of the visit so that all parts of
the plot are covered evenly.

SOME STATISTICS
At the 257 (1:2500) scale: one centimetre
represents 25 metres, one inch represents
about 70 yards, an acre is represented
very accurately by one square inch, and
one hectare {a square with sides of 100
metres) is represented by 16 square
centimetres {or four 50-metre grid-squares),
These Instructions, closed and laid across
your census map, would cover about 39
hectares (or 96 acres).

All species seen or heard during visits are relevant to the census and every bird should be
recorded on the visit and species maps. with the following specific exceptions:-

(1) Grey Heron. Rook, Sand Martin, Feral Pigeon and al! gulls and terns. [ nesting,
please give a count or estimate of active nests and record them onthe maps. No other
registrations are needed, If present but not nesting, just note their presence at the edge

of each relevant visit map.

{2) Woodpigeon. Swift. Swallow, House Martin, Magpie, Jackdaw, Carrion Crow.
House Sparrow and Starling. These species are best censused by a nest-count on most
plots. Please make special efforts to locate as many nests as possible of these birds. If
you are confident that you are recording nearly all the active nests. you may omit all
other registrations if you wish, as for species listed under (1}, but please make it clear
that vou are doing so. Normally, however. the assessment will be made using a
combination of nests and other registrations. Observations of song and display, for
example in Woodpigeon and Starling. will be of particular value. For Magpie and
Carrion Crow, special attention should be paid to looking for active nests on the early
visits. before they become concealed by too much foliage.

(3)Fieldfare, Redwing, Brambling and other common winter visitors seen only on the
early visits will usually be ignored by the analyst. However, any of these species, or
any uncxpected spring migrant, might be recorded on later visits and perhaps qualify
as a territory-holder (even though out of normal range and probably unmated); it is
best to plot evervthing and allow us 1o discard what turns out to be irrelevant at the

end of the census.

Birds just outside the plot boundary should be plotted since this extra information is
essential for defining the full extent of the territories which straddle the boundary.
Remember that such birds may be found within the boundaries on later visits.
Simultancous registrations (dotted lines) are, as always, especially valuable. It is
important to be consistent between seasons in the extent to which vou record birds

outside the boundaries,

Intensive nest-searching is not recommended. It is exceedingly time-consuming to find
enough nests to make a significant contribution to the census results. Additionally. it is
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ISIT: F
PATE: &.&.83

Brightly-coloured pens are best for species maps, so
soluble pens which fade quickiy in sunlight and m:
different colours, several species can he combined o1
based in different parts of the plot: for example on
might make a good combination. Take care not to
results of 10 visits appear on roughly 15 18 specie

Once the species maps are complete, please double-
will almost certainly find some! [f vou wish, you ma
species, following the guidelines given below. This w
several species on a sheet please use only a soft lead ;
10 make any, necessary amendments. An example «

SPECIES AN

This standard list of conventions is designed fo
necessary. Additional activities of territorial signi
clear abbreviation.

ST mm TIMES 720 - 1025
WEATHER . W 3, CotL,
SVE £EAST. OBSERVE R T THM

Fart of a compleied visic map for ¢ woodland census, reprodiuced ai the 10 2300 scale as used
inthe fleld. {t was a productive visit and all parrs of the map are crowded with regisirations. The
dotred lines will be particularly heipful in the fater unalvsis of territories. Black bird registrations
have alreaddy been copied 10 the species sap and cancelled with a light stroke of the pen.

important (but very difficult in practice) to standardise nest-finding effort between
vears. However, please record all active nests vou find during normal census work, using
dotted lines where appropriate to denote nests of ditterent pairs. Do not spend time nest-
searching to the detriment of mapping the birds. except for those species {Rook. Sand
Martin. Magpie. Carrion Crow, etc.) for which nest counts are particularly important.
Remember to distinguish between natural sites and nestboxes, Submit nest record cards
separately. As with all nesi-finding. it is essentiai to keep disturbance to a minimum.
Finally. do not change vour nest-finding effort on the plot between seasons to an extent
which may affect the results.

COMPILING

THE SPECIES MAPS

This 1s normally a job for the late sumnmer, in the weeks following the fieldwork, but it can
be done concurrently with the fieldwork il vou prefer. Compilation of species maps
cannot be undertaken by BTO staff,

Check that you have given each visit a visit letter. These should start with A and typically
run through to K {emitting I) for a ten-visit census. Suffixes should be added to the visit
letters to distinguish any partial visits. Select each species in turn, and copy neatly all
registrations of the chosen species from the visit maps onto a fresh outline map, As you
transfer them substitute the visit letter for the species code (so that. forexa mple. CHon
visit GG becomes G on the Chaffinch species map) and cancel the visit map registration
with a light stroke of your pen. It is essential to cancel the registrations, so that the visit
maps can later be checked for any registrations missed. All registrations must be
transferred to the species maps: do not let your information be wasied by leaving it on
the visit maps. Copy ali conventions (arrows. dotied lines. ete.) exactly as they appear on
the visit maps. The single exception here is when a nest is recarded on more than one
visit: the asterisk for any one nest should appear only once on the species map. with the
appropriate visit letters listed beside it. Some slight displacement of the registrations
may occasionally be necessary. for example where a bird repeatedly uses the same
songpost, but plot them as close as possible to the oniginal spot.

g

CH,CHJ', CHS
ACH, ovs , CHLT IS

A 8T

K Pwon
PwW mat
Pw 'food

Chaffinch sight rece
one pair of Chaffin
Juvenile Robins wit
A calling Robin

A Robin repeatedly
territorial significan:
A Robin in seng.

An aggressive encot
An occupied nest o
significance by ther
Blue Tits nesting in:
nest in a nestbhox.

Pied Wagtail nest w
Pied Wagtail carryn

Pied Wagtail carrvi

Movements of birds can be indicated by an arrov

GR >

O——

———8d"
WR——WR

A calling Greenfinc!
A singing Dunnock
A male Blackbird {1

A Wren moving bet

The following conventions indicate which registr:
proper use will be essential for the accurate asses

S
L Li

WR ot

Cx% Cm

Two Wrens in song
simultaneous registr
territories,

Two Linnet nests o
another example of t

The solid line indic:

The guestion-marke
bird. This conventio
already covered it
before, without risk
marked solid line, o

No line joining the r
depending on the p
involved. (You ma:
registrations were al

Where adjacent nest
and second broods,

Please use the following abbreviations of species m:
the list, use a longer (unambiguous) abbreviation.
the Waterways Bird Survey and Winter Atlas; yo




that the registrations stand out well from the background. Avoid water-
1y tend to spread. Fine-pointed ball-pens are recommended. By using
1a single map. Try to combine species of differing abundance and those
farmland, Skylark (a field species) and Dunneck (chiefly in hedgerows)
wercrowd the maps. Good economy of materials is achieved where the
. sheets.

heck the visit maps for registrations missed. Experience shows that vou
y then make a provisional estimate of the number of territories for each
i1l be very useful to us when we finalise the analysis. Fven when there are
vencil for your provisional analysis, so that it is easy for the BTO analysts
ecies map is shown overleat,

D ACTIVITY CODES

~clear and unambiguous recording. Symbols can be combined where
cance, such as display or mating. should be noted using an appropriate

ds. with age. sex or number of birds if appropriate. Use Ch¢ 1o indicate
hes. so that 2CHJ means two pairs 1ogether.

1 parent(s) in attendance,

ining alarm calls or other vocalisations (not song) thought to have strong
.

1er between two Robins.

Robins, Do not mark unoccupied nests, which are not of territorial
elves,

~pecially provided site. Please remember to use this special svmbol for a

h an adult sitting,

' nest material.

: food,

using the following conventions:

flving over {seen only in flight)

erched then flying away (not seen 1o land).

g n and landing (first seen in {light).

cert two perches, The solid ling indicates it was definitely the same bird.

wns relate to different. and which te the same individual birds. Their
ment of clusters at Beech Grove.

- the same ume, i.c. definitely different birds. The dotied line indicates g
tion {or contemporary contact) and is of very great value in separating

cupied simultanecusly. and thus bekonging to different pairs. This is
:value of dotted lines. Only adjacent nests need to be marked in this w av.

s~ that the registrations definitely reter to the same bird.

solid line indicates that the registrations relate o probably the same
iv ot particular use when vour census route brings vou back past anarca
possible to mark new positions of (probably the same) birds recorded
of double-recording. If vou record birds without using the question-
r-estimation of territories will result.

strations - it will be assumed that the birds are probabiy different. but
ern of other registrations they may be treated as if only one bird was
i vou wish use a guestion-marked dotted line. indicating that the
ost certainly of different birds.)

sre marked without a line. it will often be assumed that they were first
- a replacement nest following an earlier failure.

1es. If uncertain of the correct code, or if vou encounter a species not on
hese codes are the same as those used for other BTO schemes including
may also find them helpful in other birdwatching studies.

Curlew -

. Juckdaw.
cdmy

G

Grey Partridge
Grey Wagtail .
Hawfineh

Hen Harrier -
Hezring Guli -
House Martin -~
House Sparrow.

Great Crested Grebe: 7
Great Spénted Woodpecker 8
L Great it o
‘Green Woodpecker - ..
‘Greenfinch o
Greenshank
‘Grey Heron

 Sparrowhawk.
' Spotted Flycasch
- Stogk Dove
_ Swallow
CSwift oo
o Tdwny Owl 7

U Teal :

. Tree Spariow

 Fhirush

Starling > -

Stonechiat -

Tree Pipit
Tutt
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This iy the Blackbird species map from the same census as the example visit map on page 6. On
transfer 1o the species map the B for Blackbird has been replaced in every case by the visit letter F,
hut the symbols indicating sex, song and mavements have not heen changed. The map has already
heerr analvsed, and six territories found ov this portion of the plot. although two of these lie mosty
hevond the norrhern boundary.

HABITAT DESCRIPTION

Information on the nature of the habitat is an essential complement to the data vou
supply on the numbers and distribution of the territorial birds on vour plot, Itenables us
to assess how representative s curindex (by comparing the habitat of our plots with that
of farmland or woodland as 2 whole), to compare the birds on plots of differing habitat
and. most importantly perhaps, to measure the effects on birds of specified changes in
the environment.

If the habitat of vour plot is subjected to major change. subsequeat census results may
form the basis of a detailed case study. We are likely to welcome the continuation of a
census following such a change, even where the changed area is substantially less
attractive for birds, but please check with us first to ensure that the results will be
worthwhile.

The following items are needed annually to accompany each completed census sent to

Beech Grove:-

{a) a habitat map. A {ull habitat map is essentialin the first year but in subsequent vears
1t is necessary only 1o show changes from the previous vear’s map, and any special
information which is relevant to that year (including field-use on farmland plots).
Details on compiling habitat maps are given below.

(b) a completed habitat questionnaire. Each observer will be sent a questionnaire
before the start of the season, to be completed as fully as possible and returned with
the maps. The content of the questiennaire may vary from year to year but for
farmland will include field-use (cropping, management, farm chemicals used. etc),
hedgerow management and other detailed aspects of habitat change. If there has
been no change on the plot, whether farmland or woodiand. this will be your
opportunity 1o say so.

In addition, photographs of the plot are very helpful 1o the analyst. since they give an
accurate impression of the habitat; they must be regarded asa complement to the habitat
maps and guestionnaires, not a substitute. Colour slides are particularly welcome.
Please enclose with them a map showing the points from which the photographs were
taken, and a note of the date.

Farmland habitat maps

In your first season, and in any sub-
sequent season if you wish, please comp-
lete a full habitat map. This should be on
one of the outline maps sent to you for the
census and should describe the perm-
anent skeleton of the plot - including any
hedges, fences. ditches, tracks and lanes,
farmsteads, gurdens, scrub, copses, perm-
anent pasture, streams and standing
water - together with a note of the field
use in that season. Conventions are to
mark hedgerows and wooded areas in
green, and any streams or standing water
in blue. Mapping should extend for

50-100 metres beyond the plot bound-

aries. The following details shouid be

given:-

(a) the plot boundaries, clearly marked.

(b) contours, copied from the 6" or 2!,
0.S. maps.

(¢) asix-figure grid reference for a point
near the centre of the plot.

(d) a description of each copse or block
of woodland (see woodland section
opposite).

(e) the structure of each hedge in
terms of height, width, shape, main
species of hedgerow shrubs and
species and height of standard trees.
The positions of standard trees
should be marked with a cross.

{f) position of any nestboxes.

{g) any other details you think may
affect the distribution of birds on
vour plot.

Estimate hedge width at the height at

which the width is greatest: for hedges not

recently trimmed it may be neccssary to
give ranges for height and width rather
than single values.

A full habitat map will be welcome inany

subsequent year of the census, and would

be particularly useful following a period
of habitat change, but the only require-

ment following the initial vear is for a

‘crops and changes' map. This should

show:-

(a) any changes in the habitat since the
map for the preceding year, e.g.
hedgerow losses, streams which have
been dredged.

(b} the cropping or field-use,

{c) the hedgerows present in that year,
marked with a green line, and

{d} the period of the season for which
any standing water was present.

The ‘crops and changes’ map can be used
to illustrate points you mention in your
answers on the annual gquestionnaire.
Please remember that unless vou inform
us of changes we might assume that the
information on vour previous habitat
map is correct, so it is very important to
keep up to date with recording habitat
change.

Habitat information is best collected
during the course of normal visits, but
make a special visit if you wish. Notes
made on the visit maps should be can-
celled as they are copied to the habitat
map.



Woodland habitat maps

As for farmland. a full habitat map is
requested to accompany your first cen-
sus. Please read the section on farmland
habitat maps and mark all the features
listed there, where relevant to the habitats
present on your plot and in the surround-
ing 56 100 metre zone. In addition, the
following specifically woodland features
should be recorded:-

(a)} rides, clearings and glades

(k) boundaries between the major stand
types, together with a brief descrip-
tion of each type.

Stand types can be recognised as blocks
of woodland within which the tree and
shrub species and the woodland structure
are broadly uniformy. Please provide the
following details for each stand:-

1. Management type: stands may varyin
management (e.g. high forest, wood
pasture, active coppice. derelict cop-
pice). In coppiced woods. the boun-
daries of ditferent ages of coppice
should be marked and the approxi-
mate date of cutting provided. Please
inform us of any management activity
on the annual gquestionnaire,

2. Canopy ortree layer:list the dominant
species of trecs and estimate by eve the
approximate 7 cover for cach tree
species contributing more than 106 of
the total ground cover. Also estimate
the tvpical height of the dominant tree
species: BTO staff can advise on
methods if necessary.

3. Shrub layer (I to 5m above ground):
list the main species. their typical
height and approximate % cover.

4. Field layer and ground composition:
record the approximate percentage
cover of grass, heather, herbs. bracken,
bramble, rocks etc.

A varied piece of waodland on an Oxfordshire
census plot, holding a good varieiv of bird
species. Borh
regudarly fold territory around this point i
the woad. Phrova: John Marchant

ey

—-— —boor\.dqrs

HABITAT ™MaAP 19863

90% mature birch (igm)
S hally, % ysong (4w
o r:\-;.;/co'yo brné\(ch
|oVeL/|,r.mbIe.

The hahitat map for ihe same secrion of CBC woodland plor as in the other examples. This is a
simplified version of the original, which shows more details and uses colours 10 distinguish srand
fvpes. On the original map, the management ivpe fs given as "abandoned wood pasture now moving
rosards high foresr structure, grazed by deer.”

Many plots contain only 3-4 different habitat map is shown above, 10 give an

stand tvpes which can be readily identi-
fied. and it will be rare to need more than
7 or 8. A friendly botanist may be able to
assist. If in difficulty consult Beech
Grove,

A simplified cxample of a woodland

indication of what is required.

Please remember to keep us informed of
any changes in habitat in subsequent
vears. Maps showing changes only would
be welcome in addition to the completed
questionnaire.

Blackeap and  Chiffehaff

SUBMISSION OFRETURNS

When completed. the visit. species and habitat maps should be sent to Beech Grove. It
would be helpful to the analyst it vou could also include a separate list of the visit letters,
dates and times. Please try 1o send us vour completed maps before the New Year.

If the maps are relatively small thev are best folded and sent in an envelope, but larger
maps should be rolled tightly and (ideallv) packed in a cardboard tube. In cither case.
please ensure that a return address is included in the parcel. For added security, vou can
send the visit and species maps separately so that it is unlikely both will be lost,

The final assessment of territories is made by Beech Grove stafl, so that we can be certain
that maps from different sites. observers and vears are alwavs analvsed in the same way,
Once the analysis 1s complete we will send vou our version of the results together witha
first assessment of the overall changes in population. It is a good idea [or vou to send a
copy of the results to the county bird recorder, so that they can be summarised in the
annual bird report,

The original species maps will normally be retained on file at Beech Grove. They are our
uitimate authority for the statements we make based on the CBC results. and are needed
1o back up our canservation claims if challenged. It is not possible for us routinely to
copy the specics maps for observers who wish to retain their original maps. but we can
supply suitable tracing paper or. if necessary, extra outline maps for observers who wish
to make their own copies. Please confer with CBC staff if vou wish to retain copies of the
species maps. Visit maps will normally be returned on request,
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‘GUIDELINES FOR

MAP AN

(LYSIS "

If results are to be compared between
plots and between years, it is essential
that the analysis of species maps should
be carried out in a consistent fashion. To
achieve this, all CBC species maps for
every census are analysed by a small team
of trained analysts at Beech Grove,
working to set guidelines. The individual
analysts confer in difficult cases and are
tested regularly for consistency within the
team, so any differences in results bet-
ween plots or vears are unlikely to be
due to a change in analyst proce-
dure,
The guiding principles by which CBC
species maps are analvsed were first
published in 1968, Thev are given here in
clarified and expanded formsoas tobea
ready  source of reference for CBC
observers wishing to make a provisional
analysis of their own species maps. and
for BTO members who wish to make use
of the mapping method in their own
studies.
The essence of species map analysis is that
rings are drawn around clusters of
registrations which appear to represent
the activities of a distinct pair of birds.
The nng itself mercly encloses those
registrations treated as forming part of
the cluster, and does not necessarily
indicate the territory boundaries. By
convention, the rings drawn are non-
overlapping, although in reality adjacent
territorics may overlap. The clustering
procedure 1s merely an expedient for
assessing the number. distribution and
relationship to habitat of territory-
holding birds on the data available,
Bird behaviour varies between indivi-
duals and between habitats. and may be
detected and interpreted differently by
different observers. It is therefore in-
appropriate for the analysis guidelines to
be a set of fixed and rigid rules. An
element of subjectivity remains even
when the guidelines are followed: some-
times there may be more than one
allowable way to analvse a species map.
Decisions made bv the CBC analysts,
however, arc not arbitrary since they
draw on their accumulated experience of
censuses in a wide variety of habizats and
on their field knowledge of bird behay-
iour. Examples of cluster analysis are
shown opposite 1o illustrate various ~F
the points made below.

1. ldeal clusters. The typicai species
map shows discrete grouping of letters
indicating the positions held by territarial
males on different visits. Each grouping
or cluster may show a sequence of
observations on different visits of pro-
bably the same pair of birds, but in
practice will probably show some dupli-
cation whereby males or females are
registered more than once on a single
visit. Areas from which dotted lines rad-
iatc may be identified readily as potential
clusters.

Where registrations  form  well-defined
groupings, these are accepted as clusters
provided that each meets the minimum
requiirements and the other criteria given
below.

2. Minimum requirements for a
cluster. If it is to be accepted as a valid
cluster, a grouping must contain registra-
tions from 4 certain minimum number of
different visits. T'his minimum is 2 where
there were 8 or tewer effective visits for
the species in question, or 3 where there
were 9 or more visits. The number of
effective visits can differ {rom the total
number of full visits only where:-

a)  the species is a migrant and was not
presemt on the earlv visits (eounr
from the first visit on which the
specles was regisiered),

by the species i crepuscular or other-
wise difficult 10 record (e.g. Wood-
cock, Nighijar, owls), inwhich case 2
records frovr different visits will
suffice, or

o) imrare cases, coverage of the plot has
heen uneven: in particularhy awk-
ward cases it may even be necessary
to applv different minima in differ-
ent parts of the plor.

A further requirement is that there must
be ten full days scparation between the
first and last registrations in the group.
This rule (only) is waived in ‘expedition
methodology’ where the visits are com-
pressed into a short period of the season
for the purposes of a special study. To
determine whether clusters span ten days,
itis helpful to keep a list of the visit letters
and dates to hand during the analysis.

A single record of a nest containing eggs

or young can be accepted as the basis ofa

cluster, even in the rare case of being
unsupported by any other registrations.

This does not apply to Medged juveniles,

or to chicks of nidifugous species (such as

Mallard. Pheasant or Lapwing) since

they may have moved a considerable

distance from the nest.

3. Dotted and solid lines. Two registra-
tions joined by a dotted (or dashed) line
should not be included in the same
cluster. unless it is probable that the
registrations relate to male and female of
the same pair, or to juveniles. Such lines
are of the greatest value in delimiting
clusters. Singing birds can normally be
identified safely as males, but for some
species females might also be recorded as
being in song (c.g. Tawny Owl, Green
Woodpecker).

Two records joined by a solid line are
effectively the same registration and must
not be treated as part of two separate
territories.

Records joined by a guestion-marked
solid line may be treated aiternatively as if
they were separate birds, or the same
bird, according to the pattern of other
registrations, [f included in a single

10

territory, the registration does not count
as a “double™ (see 5 below).

4, Multiple sightings. A number of
birds seen together in a flock may be
registered as, for example, 4BT for four
Blue Tits or 2B& for two male Black-
birds together. Another common example
15 a registration of territorial contflict
between two or more birds.

Where it is undesirable that such a
registration should be treated as part ofa
single cluster, the analyst can divide the
registration between two or mare clus-
ters. This is usually the appropriate
course for dealing with registrations of
conflict which often indicate the bound-
ary between adjacent territories.

5. Double registrations. Double or
repeat registrations frequently occur within
apparently good groupings. Such regist-
rations might belong to the same individ-
ual unwittingly registered more than once,
or to different birds {perhaps the territory-
holder and a migrant or a wandering male).
Where there are more than two double
registrations, or where the distribution of
the double registrations is associated with
a spatial division in the grouping, the
analyst should consider whether to draw
two clusters. The following points should
be taken into account:-

a) whether spliting the group would
vield two acceptable clusters, in
terms of the minimum requirements,
which accord with the territory size
and distribution 10 be gxpected at
that point on the plor.

b}  thelikelihood of the species perform-
ing rapid undetected movements
across iis territory (several specles
are especiatly  likely 10 produce
double registrations in this way.
FExamples include Whiterhroat and
other Sylvia warblers, Willow Tii,
Chiffchaff and Wren.)

c) the likelihood of migranis singing
while on passage (particularly high
for Willow Warbler during their
peak of spring arrival).

d) the likelihood of wandering males
thigh for species which frequently
Sfeed outside the defended area of the
territory, e.g. Yellowhammer and
especially Blackbird which also hasa
sizeable floating population of non-
breeding birds in some years).

e) the number of double registrations is
likely 1o increase with the number of
visits made 10 the plol.

[} double registratrions of females are
to be expected in polygynous species
(such as Pheasunt) and should not be
counted.

6. Excess registrations. Some registra-
tions will be difficult to assign to
particular clusters. In general they should
be included in the nearest cluster, except
where:-



aj the registrations are close to the plot
houndary and probably belong 10
territories outside the plot, or

b} the resulting cluster would then have
too many double registrations, or be
too large for the species and habirat
concerned, or

) the registrations are likely 10 be of

wandering individuals or late migrants
(particularly early in the season) or
of fledged juveniles (late season).

Excess registrations are those which do
not fit into any cluster when the above
guidelines are applied. It is best to draw a
little arc around them to indicate their
likely origin (off the plot, probably

belonging to adjacent cluster, etc) and to
show that their presence has been taken
into account during the analysis.

7. Diffuse registrations. Common spe-
cies in uniform habitats may show
diffuse rather than a grouped distribution
of registrations. Dotted lines are particul-
arly valuable in these circumstances. A
start may be made by looking for the best
nucleus of territorial activity (c.g. obser-
vations on successive visits, perhaps inan
area from which dotted lines are emana-
ting), drawing a cluster and then working
outwards towards areas where the pat-
tern of groupings is less clear. It is not a
good idea to start arbitrarily at the edge

of the map.

8. Large territories. Species with large
territories (c.g. Kestrel, Green Wood-
pecker, Grey Partridge) present a special
problem since the registrations rarely
form obvious spatial groupings. Where
the registrations fall close to two edges of
the plot with a substantial gap between. it
is often better to assign them to different
groupings {either or both of which may
gualify as an agcepted cluster) than to
draw a single cluster covering most of the
plot. The size of the cluster drawn should
always be appropriate to the territory-
size of the species in the habitat con-
cerned.

The following diagrams show examples of correct (and in some cases incorrect) assessment of territory numbers using the standard
CBC guidelines. Assume there are ten visits throughout, the plot is farmland, and that the species is a strongly territorial resident in all
but the last example. The maps are not intended fo be the standard 1 : 2500 scale.

A

e DRI GOOD CLUSTERS

A and B show two different analyses of the same set of registrations. A
is unsatisfactory because the apparent nucleus 4 5¢ is split between
two clusters. B, giving three smaller clusters. is a better anzlysis
because it uses 4 BC as the basis of aseparate cluster. The treatment of
dotted lines is correct in both examples.

A

DOTTED, SOLID AND QUESTION-MARKED SOLID LINES

This example shows the correct treatment of lines befween
registrations. The dotted line FF means that the two F registrations
cannot be placed in the same cluster (A,Band C).In €. the second F is
treated as an excess registration. The solid line />0 (example A)
means that both {3 records were of the same hird and should be placed
in the same cluster. The question-marked solid line /) (Band C)can
be treated in either of the two ways, depending on the pattern of other
registrations. In B, there are sufficient registrations to support a
second cluster {2/ and the 1) records are treated as being of separate
birds. In C, there is no support for a second cluster and both [ records
are treated as if one bird was involved. These examples are correct as
they stand, but on a real map might be influenced by the pattern of
adjoining registrations.

TERRITORY SHIFTS, MULTIPLE SIGHTINGS

Three correct examples of analysis. [n A, the two groupings -1 BDOF
and (; /{/ are merged intc a single cluster on the assu mption that there
has been a shift of territory. It would be wrong to draw two clusters

o where such groupings are so close together. In B, the addition of a
) second £ and a dotted line makes it clear that there are two clusters. In
&) C. the example is extended to show the correct treatment of multiple

registrations. Neither cluster has any double registrations,

SEMI-COLONIAL SPECIES

For a semi-colonial species such as Linnet it is often necessary to draw
clusters representing groups of territories. Examples A and B show
correct and incorrect treatments of the same set of registrations. A is
correct, based on totals of 7 birds on visits /2, Fand £, The high count
on visit 4 is discarded as probably a remnant of winter flocks, while
that on visit / probably includes juveniles. B is incorrect, since the
peak counts in these two adjacent putative clusters occurred on
different visits, and combining them as in A considerably reduces the
assessment,
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9. Spurious groupings. Groupings of
registrations  sometumnes  occur  which,
although fulfilling the minimum require-
ments, should not be treated as separate
clusters.

aj  Twa distiner adjecent  groupings
whtich rreated as a single unit have no
miore than rwo double regisirations,
niay  (particularly inoan open or
PAtChY eRVIFORRIPNT) represent wo
separdre songposts of a single bird.
Only one cluster should be drawn,
provided thar this is nor wnusually
large for the species and habiat.

h) Fery wccasionally, groupings are
found which appear 10 he 100 smail
for the species and habital. These
showld be incorporated into nearby
clusters if the rules allow,

o) Communal feeding areas (e.g. for
Blackbird. finches and Yellowham-
nmer) mav give groupings of regisira-
tions, usuallv lacking in observa-
tions of territorial behaviour. These
should be rreared as excess regisira-
Hons,

d)  Adjacent groupings showing no rer-
poral overiap fe.g. visitn ABD and
EG)) shouwld be ireated as an
example of territory-shift and mer-
ged o a single eluster, unless this
seems unlikelv in view of the species,
habitat and distribution of registra-
tions.

10. Clusters representing semi-colonial
groups of birds. The mapping method
works best for terntorial and non-
colomal birds (chicfly passerines). In the
CBC. however, mapping is extended to
cover all species present on the plot,
including those which may be colonial or
semi-colonial breeders. The following
guidelines have been devised to cope with
the assessment of these species.

Where a speciesis non-territorial, orhasa
very small defended terntory as part ofa
much larger home range (e.g. finches,
pigeons). group clusters may be drawn.
Each cluster must contain a potential
breeding site (e.g. trees for Woodpigeon,
buildings for Swallow) or other centre of
breeding activity (such as a ditich or
stream for Mallard).

Drawing: P. Barwick

The registrations should be divided into
groups according to their spacing (ignor-
ing any on the early visits which appear to
be of winter flocks). Thisdivision must be
performed carefully, since the final cluster
total mayv vary considerably depending
on how many group ciusters arc drawn.
Putative clusters which contain similar
peak numbers of birds, but on different
visits. should in general be merged. Each
group cluster should be large enough to
be realistic for the number of pairs
assigned.

Fach group cluster should then be
assigned a "number of pairs™, This should
be the highest confirmed number of
males (the second highest number of
males present on any single visit): make a
list of the number of males recorded on
cach visit. and take the second highest
number. Unsexed birds should be total-
led and halved between the sexes, treating
any excess birds as males. The following
categories of registrations should be
omitted from the calculations:-

a) high numbers on early visity which
niay he the remnanis of winter
Tlocks.

b} execeptionally high rumbers on a
single visit which might represent a
Jeeding concentration,

¢} high counts after the first observ-
ations of fledged juveniles, unless
recorded as birds definitely adult
fhirds recorded as juveniles must be
omilted ),

d) influves of moulting adults in late
season e.g. Mallard drakes from late
Mayv, lLapwing flocks (June on-
wards).

Where the number of nests in the group

cluster in simultaneous use is higher than

the number of pairs assigned on the basis
of the other registrations, the nest count
should be taken as the “number of pairs™,

For ducks. the number of different

broods in the cluster should be used if

higher than the assessment based on
drakes.

Single clusters may also be drawn for
colonial or semi-colonial species at low
density: the rules for single clusters then
apply.

Printed by Maund & levine Lid.. Tring, Herts,

HOW TO RECORD
THE ASSESSMENT

The total number of clusters assessed
should be entered on the species map and
the summary sheet using the following
conventions;-

/ no clusters assessed. species prob-
ably not holding ternitory. Ticks
for species which are common
wintér visitors should be omitted.

n.c. nocount: species probably holding
territory, but no assessment made
because either it was not mapped
by the observer or no proper
assessment was possible from the
map.

N. adjacent to the assessed number,
indicates the figure was based
entirely on a count of active nests,

DENSITY CALCULATION:
THE TREATMENT OF
EDGE CLUSTERS

Edge clusters are defined as those which
overlap the plot boundary, Allclusters on
the species maps are included inthe totals
for the CBC index, since the greater the
number of territories sampled the more
precise will be our estimates of percentage
change. Dividing the simple total by the
area of the plot is likelv to give aninflated
estimate of the density of territories,
because some of the clusters counted will
probably lie outside the plot boundaries.

In studies of density and community
structure, the totals should be reduced to
those strictly relevant to the area within
the boundaries. Any clusters lyingentirely
outside the boundaries should be excluded,
together with a proportion of the edge
clusters (those which have some registra-
tions inside and some outside).

The method currently recommended by
the International Bird Census Committee
15 to exclude edge clusters unless more
than half of the registrations lie within the
plot or on the boundary, treating birds in
farmland boundaryv hedges as lying onthe
boundary. The application of such methods
for correction of edge effect still results in
small over-estimates of density, however,
partly because observercoverage is greater
{and thus birds are more likely to be
registered) inside the plot than out,
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Introduction

Britain's waterways provide breeding,
feeding and resting places for many
different species of birds. Some, like the
Kingfisher and Dipper, are exclusively
associated with flowing water and could
be classed as fully ‘riparian’ birds. The
Kingfisher is thus aptly described as the
‘secret splendour of the brooks’, but the
question is, which brooks? If a farmer in
central Scotland decided to ‘manage’ a
stream running through his land by
deepening and straightening the water
channel, might this have an effect on
Kingfishers? If the stream froze in winter
or flooded in spring, what influence
would this have on birds breeding there?
These are the types of questions which the
BTO hopes to answer over the next few
years through its Waterways Bird Survey
{WBS).

WBS history and achievements
The WBS began as a national survey in
1974, 1ts aims were to provide an *annual
index’ of population levels for several
species not already covered by the BTO's
national Common Birds Census, and to
produce the data on habitat requirements
and regional distribution needed to assess
the influence of waterways management
and pollution on riparian birds.

Since 1974 over 250 different stretches of
waterways between Ross and Cromarty
and Devon have been surveyed. This
work has already allowed regional
variations in territory densities of
waterways birds to be documented and
indicated how densities are imfluenced by
waterway altitude and gradient. For

example, no Kingfisher territories have
been recorded on Scottish WBS plots,
and elsewhere in Britain Kingfisher
densities are highest on slow rivers at low
altitude. Data from the 1980 WBS also
showed how quickly some waterways

birds recovered from the effects of the
harsh 197879 winter. There were fewer
Kingfisher terntories on WBS plots in
the breeding season tollowing this cold
weather than in any previous survey vear.
Kingfisher territories increased between
1979-84 to a level similar to that in many
years prior lo the hard winter. and
remained at thislevelin 1981 ¢see Fig, 1), For
conservationists, WBS data could thus
help determine whether an individual
waterwav was especially valuable as a
bird habitat at a regional or national
level, and provide a means of monitoring
population trends in different habitats,
for example managed and unmanaged
rivers.

Sedge Warbler carrving food 1o iis voung.
Photo: €. 4. Smale.

The survey work

The survey work is simple to carry out,
and many birdwatchers consider the
WBS an excellent way to add extra
structure and enjoyment to their field
trips. Having chosen a stretch of
waterway to survey {4 minimum of 3km
or around 2 imiies in length) the observer
makes nine or ten visits to the survey plot
during the breeding scason. On each visit
the positions of birds seen are recorded
ona6™ [ milescale map of the waterway.
At the end of the breeding season data
from these ‘visit maps’ are transferred to
“species sheets” by observers and analysed
by BTO staff. Analyses provide
information on the number of territories
of individual species. H a plot is surveyed
for more than a year, this territory
information can be used to calcuiate
indices of population change. A number
ol observers have been participating in
the scheme every vear since 1974, and
many comment that each new survey year
holds its own rewards as they gain a
progressively more intimate knowledge
of the birdlife on their plot.

WBS potential

WRBS documentation of the effects of
watercourse management and pollution
on birds has been linnted until recently,
partly due to the small number of
observers (usually 50-607) participating in
any one yvear. As a result of appeals for
more survey workers, over 80 new WBS
plots were surveved in [981-82. in
addition to those plots where long term
monitoring continued. {The map on page
five iliustrates the geographical position
of plots surveved in 198t). This means
that the WBS now has a greater potential
than ever belore for monitoring the
changing fortunes of riparian birds. To
help reap the full benefits of increased
observer coverage, WBS workers are now
being asked to submit detailed informa-
tion about their plots by completing a
tick list™ of habitat features. Details of
habitat recording are given on pages four
to six. Thesc habitat data can be readily
stored on the BTO computer, increasing
the potential for comparison of riparian
hird populations in different regions or
under different management regimes.
The RSPB is also currently studying the
effects of river management on birds, and
s assisting the WBS with publicity and
technical advice,

KINGFISHER
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Hard winter
v

I I I 1 I 1
1974 76 78 80
Fig 1. Changes tin WBS Kingfisher Index
henween T974-1981. showing the rapid re-
covery from the effects of the hard 1978
79 winter.

WBS information has also helped the
RSPB to prepare material for training
Water Authority personnel. One of the
RSPB's 1982 films ‘The Firal River'
illustrates many of the techniques
which are being developed to integrate
the needs of wildlife with those of river
management,

The WBS has great potential as atool for
conscrvation. With improved observer
coverage and habitat recording tech-
niques, the survey should be able to
realise this potential in the near {uture.
For the Kingfisher and other waterways
birds it is certainly about time the secrets
of the brooks were made public.



HOW TO CONDUCT A SURVEY

Contributions arc welcome from anyone interested in the welfare of waterways birds.
However, in order that the results can be incorporated into the scheme. the following
two points should be noted: 1. The survey should be carried out as far as possible
according to the methods described in these Instructions: 2. At least two consecutive
seasons’ work should be intended by the observer, along the same stretch and
employing the same amount of effort, so that the results can be used in the calculation of
population indices,

Most contributors are individuals but work can be shared among the members of a local
or school society. More extensive work can be organised by local socicties. covering for
example the whole length of a river. or a varicty of different watcrwavs within the
society’s recording area.

An average survey involves about 13-20 hours of fieldwork spread throughout the
breeding scason. and a further 2-8 hours compiling and checking species and habitat
maps.

L]

Selecting a plot

The seiection of the waterway to be covered is leltto the observer. although Populations

Section stafl will be happy to give advice if required. The following points sheuld be

borne in mind:

1. Waterways which can be clearly classified as either rivers or canals will be of
maximum use (although hybrid plots can be accommodated);

2. Ajuidal or partly tidal waterway is likely to be unsuitabie, as few of the riparian birds
will be territorial;

3. The observer should ensure that there is ready access to one or both banks
throughout the reach, and should obtain permission beforehand if the survey
requires entry to private fand,

River habitats showing all states of management will be welcomed. from little or none

through management in progress to rivers after extensive deepening and straightening.

so thata full picture of the effects of the bird-life can be compiled. A length of about Skm
is considered ideal. Longer or shorter (minimum 3 km) reaches are acceptable.

Obtaining maps

Experience has shown that for the relatively few species concerned. the 6-inch Ordnance
Survev (1:10560 or [:10000) provides a suitable base-map for the survey.,

Maost public libraries have copies of local 6-inch maps and permission should be sought
to trace the outline of the waterway and its immediate topographical teatures. so that a
number of blank maps can he duplicated. Features of the waterway which will help to
pinpoint the observer’s position (and thus accurately locale observations) should be
included: these might be weirs. bridges. fords, belts of trees. buildings. or ticld
hedgerows. for example. Useful features of recent origin noted on any preliminary visit
may also be included, However. it is important that the clarity of the map outline
should be retained, and features tending to obscure the registrations or cause them to be
displaced from their accurate position on the map should be left out.

Any observer who has difficulty duplicating sutficient copies should send the completed
tracing to the Popualtions Section at Beech Growve for copyving. Similariy, should it
prove impossible te oblain the 6-inch O map locally, the appropriate map references
(from the onc-inch or 25-inch editions) should be sent to the Populations Office. where
all possible assistance will be given.

About 20-25 copies will be needed lor cach season’s work. depending on the number of
visits intended und the density and variety of the riparian species present,

The survey method

The WBS is a ‘mapping census’ conducted along the lines cstablished by the Common
Birds Census (CBC) which has been in operation since 1962, Observations plotted on
successive visits during the breeding scason are used to give evidence of the number and
extent of occupied territories.

ldeal coverage comprises nine full field recording visits to the plot during the course of
the breeding season. between mid-March and mid-July (in accordance with the
recommendations of the International Bird Census Commitiee). Observers should strive
to achieve the optimum nine visits if possible. Surveyvs with fewer than six visits cannot
be used in computing WBS indices. Ten to 12 visits are acceptable if a higher level of
coverage can be maintained. The visits should be well spread throughout the season,
They should also be spaced out so that., if possibie, no three sequential visits span a
period of less than ten davs. For example, three visits made on May Ist. May 7th and
May 11th would be acceptable. but three on May Ist. May 7th and May 10th would be
less so.

The reason we ask that visits be spaced out relates to the international rules which BTO
analysts follow when interpreting mapping census reults. These rules require that for
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resident species mapped in a nine visit
census cach territory should at minimum
contain registrations from three different
visits made ina period of at least ten days,
Additonal observations clearly relating
to territorv-hoiding birds but cutside the
period of the full census (perhaps relating
to early nests of Little Grebes or late
Tufted Duck broods) are welcome. These
can be included as additionzal notes on a
separate sheet or map when subnutting
maps for analvsis.

Visits should be planned in such a way
that similar numbers of visits, numbers of
hours spent in the field and temporal
patterns of visits can be maintained
between scasons throughout the period of
coverage of the plot.

SPECIES CODES

The species to be covered in the survey,
together with the appropriate species
codes, are listed below;

LG Littie Grebe I.  Lapwing
GG G-c. Grebe DN Dunlin

CA Cormorant RU Ruff

H  Grey Heron SN Snipe

MS Muie Swan BW Bi-t. Godwit
WS Whooper Swan CU Curlew

Gl Greylag Goose RK Redshank
CG Canada Goose GK Greenshank
EG Egyptian Goose €S C. Sandpiper

SU Shelduck BH Bk-h. Gull
MN Mandarin CM Common Gull
WN Wigeon LB L.B.B. Gull
GA Gadwall HG Herring Guit
T  Teal N Common Tern
MA Mallard K¥ Kingfisher
GY Garganey SM Sand Martin
SV Shoveler YW Yellow Wagtail
PO Pochard Gl Grey Wagtail
TU Tufted Duck  PW Pied Wagtail

RM R-b Merganser Pl
GB Goosander .

Dipper
CW Cetti's Warbler

OF Osprey GH -G.hopper Warbler
WA Water Rail SW Sedge Warbler
MH Moarhen MW Marsh Warbler
CO Coot RW Reed Warbler

OC Oystercatcher
LP L.R. Plover
RP Ringed Plover

WH Whitethroat
-RB' Reed Bunting

Except for Coot and Goosander these
codes are the same as those shown on the
cards used for Winier Arfas recording.
Any other clearly relevant species (for
example rarer specics of ducks and
waders) should be written in full to avoid
confusion.

Use of the standard code symbols ensures
that the registrations can be clearly
understood by the Populations Section
staff, and permits the checking of species
maps and transfer of any registrations
missed by the observer once the returns
have reached Beech Grove.

Although not strictly a riparian species,
Whitcthroat is included in the survey
because 1t is now so scarce that data
supplementing those provided by the
Commaon Birds Census are particularty
usefui.



FIELD RECORDING

A separate map should be used for each
visit and these maps should be titled
AB.C, ete. in chronological order. If' it i5
not practical to cover the whole reach ina
single expedition to the area, it is possible
to assemble a full visit from a series ol
parual visits. 1f thisis done. it is essentiul
that the coverage achieved onecach partial

visit can be clearls seen on the visit map
{different coloured pens are the best
method) und that a different visit letter
suttixisallocated to cach partal visit (e.g.
B, - green, B, - red). Partial visits should
be avoided if at all possible. Thev can be
used as a fast resort if, for example. rain
interrupts @ normal visit.,

For cach visit or partial sisit. the

Standard mapping census symbols

"WBS species’ {listed in the first shaded table) should be registered on visit maps using
the accepred symbols. Please use the following conventions:

RB, 3RB Juy, Reed Bunting sight ree-
ords with age, sex or num-
ber of birds, if appropriate
{use Q‘for male and female
RB«{, RBzd’,;?_ together),

DI fam

RBd, RBg

Juvenile Dippers with both

parents in attendance.

DI A contact with a Dipper
giving an alarm call or any
other vocalisation (other
than song} thought to have
territorial significance

@ A Dipper in song.

B DIt {)\n ARRressive. encounter

EERTL ctween two Dippers.

*DI An occupied nest of Dip-

pers. Un-occupied nests

can be recorded in this way
if a suitable note is append-
ed to the registration.

*MH on Moorhen nest with an
adult sitting.

MH mat Moorhen with nest mat-
erial in beak.

DI food Dipper with food in beak.

It is most helpful 10 Beech Grove map
analysts i the visit maps carry an
indication of which registrations, in close
proximity {o one another, are definately
of different birds, or betong either
definitely (or even doubtfully) to the
same bird. The following conventions
must be used:
@ -- - Different Reed Buntings in
sang at the same time,
RBd - - . RBd Different male Reed Bunt-
ings in view at the same
time.
@——@ Singing bird seen to take
up a new position.
@—? Thought to be the same
bird in a changed position
but not certain.
If there is no line joining the regis-
trations it will be assumed that
they were probably different birds.
Additional activities of territorial
significance, such as display or mating,
should be noted using an appropriate
clear abbreviation.

The story of a Reed Bunting registration

Dirawing: Curoline Huni.

I. A Reed Buming is seen
singing om @ Iree near an
old bridge (the scene of a
fighe benveen nwvo Moor-
heryjon the second visit of
ihe season (visit B) Ax you
wateh, the bird flies 1o
another pree across  the
channel and resumes
singing. You can now hear
a second Reed Bunting
SINQING dgainst the firss,

I
VISIT B

!

AT
| “MH M= .

RN i
I s &

Time :0800 1230

| R Brandywine Date 7487
| Observer G Yule Weather Jets

2. The information relating 1o the fighting
Moorfiens and singing Reed Bunrings is
camered  on o the visit map, wving  the
appropriare species codes and activite
svanthody,

1982

REED BUNTING

3. A phe end of the season. Reed Bunring
registrations from all visies are transferred
fo a Reed Buniing species map, Song
regisirations from visit B now appear as B
on the species map. The map is analvsed at
Beech  Grove, where Reed  Bumring
registrationy  near the  old  bridee are
awdrded one territory.

following information should be
recorded:
Visit letter
date
times of starting and finishing the visit
a brief note of the weather
observer

Vhe weather information need only be
qualitative rather than quantitative. and
mention should particularly be made ot
the wind strcigth and direction,
temperature.  precipitation and cloud
cover. For example, suttable summaries
might be “strong cold NE wind, heavily
overcast. occasional light showers™ or
“mild, light SW wind. ¥, high clouds. ™ (It
is important that visits are made
whenever possible in favourable weather,
when bird actvity is not depressed by
strong wind, heavy riain ete. We realise.
however. that constraints imposed by the
observer’s other activities, by the average
British summer. and by the need to space
out visits may make visiting in less than
ideal weather a necessity).

In the tield. the blank map can be sccured
to a piece of hardboard with elastic bands
or a bhulldog chp. It is a good idea to
carrv a pencil as a reserve --a biro may
run out or fail to write in showery
weather. Registrations written in red or
green hiro tend to show up more clearly
on duplicated maps than those written in
black or blue ink.

Each encounter with a species on the
WBS list should be registered on the visit
map, using the appropriate abbreviation
for the species and the appropriate
symbol forany activity observed (given in
the shaded tables). Except where an
individual bird is under observation for
some time (when a summary can be given
of its activitics and the registrations
joined by solid lines), it is intended that
each bird should be registered once only.
Dotted or dashed lines between birds
known to be different (scen or heard
simultancouslv} or nests in simultaneous
occupation are among the most useful
registrations to map analysts (c.g.
SW -SW). Registrations of clear
lerritorial significance {song. chasing
intruders. display ¢tc.) are also of great
value in delimiting territories.

It is important that the plotting of
registrations on the visit map should be as
accurate as possible. Where the exact
spot for a registration is obscured by a
feature of the blank map, or by another
registration. plotting should be as close as
possible to the appropriate spot. Do not
use lines or arrows to indicate where the
registrations should be.

COMPLETING SPECIES MAPS

After the final walk of the season. the visit
maps should be arranged in their
chronological order, A.B,C. etc. and a set
of species maps should be drawn up.
Taking a clean outline map. all
observations referring to, say, Dipper
should be entered on it in exactly the
same locations as shown on the visit maps



{or as close as possibie} but with the
appropriate visit letter replacing the DI of
Phpper for all entries. For example, DI
onisit - A becomes A on the Dipper
species map. and MA3d on visit H
becomes H3d on a Mallard map. The
asterisk mdicating a nest should only be
entered once to avoid confusion. but if
the nest is plotted on more than one visit
the appropriate visit letters can be listed
next to the nest symbol on the species
map. (A example of transferring Reed
Brmiing regisirations from q visit map 1o
a species midp is given on page 3).

It is important that each visit map
registration should be cancelled as soon
as it has been transferred to the species
map. This is best done by a simple stroke
of pen or peneil. so that the registration s
still legible. The purpose of this 15 to
enable checking of the visit maps to
ensure that all registrations have been
transferred. 1t is all toe easy 1o miss some
out on the first or even second tme
round,

Brightly coloured ballpoint pens are ideal
for species sheets please do not use
pencil. Where registrations are few, more
than one species can be plotted on the
same map. Il this is done, it is very
important to use a different coloured pen
for registrations of each different species
plotted on the same map (c.g. Blue
for Kingtisher. Red for Little Grebe ete}.
Preparation of the species maps can be
done concurrently with the ficld work if
so desired.

HABITAT DESCRIPTIONS

A habitat map and a completed set of
habuitat forms are required for ecach
survey plot. ideally in the first vear of
coverage. Details of forms and map arc
given on the next three pages. Once full
habitat informatcen has been lodged at
Beech Grove, only subsequent changes in
topography. management, disturbance
or pollution need be recorded.
SUBMISSION OF RESULTS

Visit. species and habitat maps and habi-
tat forms should be submitted as soon
as possible after completion 1o the
Populations Section at Beech Grove for
territory analysis and filing of habitat
data. Maps showld he returned by early
October, or handed over at the BTO
Annual Conference at the very latest
Maps returned after this date may not be
used in index calculations for that year,
For consistency, map analysis s
performed by BTO staff analvsts
according 1o written guidelines. The basis
for the analvsis is the territory-holding
bird: any territory where a bird was seen
two or three times ina period of ten davs
or more may be included. Nesting may or
may not have occurred and birds known
to have nested elsewhere may still be
included if a part of the plot was
apparently a major part of the territorny,
{An example of a tervitory on part of an
analvsed Reed Bunting species map is
shown on page 3).

WBS HABITAT RECORDING

There is a need for conservationists to identify good wildlife habitats along waterways
and suggest ecologically appropriate techniques for watercourse management to assist
land drainage engineers. Guidelines produced recently by the Water Space Amenity
Commission are a welcome attempt to suggest appropriate drainage schemes for
different areas but hard data illustrating the effects of management on birds, or the
national importance of a site, are likely to carry more weight than general suggestions in
the event of drainage proposals being contested. WBS data may yet be needed (o contest
proposals for watercourse development or drainage (only two rivers are currently listed
as $55Is) and now have added importance in documenting river pollution after recent
Regional Water Authority cut-backs in pollution monitoring,

The new WBS habitat recording method has been designed to help survey workers
provide data which will be useful in monitoring the effects of watercourse management,
pollution and disturbance on waterways birds. The method, which basically involves
‘ticking’ relevant habitat, management, pollution and disturbance boxes on forms
specially designed for the WBS, will supplement, not replace, current habitat maps.

The Habitat Form

The habitat form is split up into columns numbered 1,2 ete. These columns represent
different sections of your waterway. each 500 metres long. Each column is divided up
into rows. These rows are where you enter information about the habitat along each
section, and are labelled at the left hand side to indicate the type of information which
will be recorded by making an entry into that row, Most information is entered by
merely ‘ticking” a box in a row, For example. for a river flowing through grazed
farmland. part of the informartion about one bank along two sections might look like the
tollowing illustration. {1 here is grazed grass with scrub along one section: rough grass
and hedge along the other):

e

v

This illustrates how the form is not as laborious to fill in as might be expected at first
glance  many of the baxes will be left blank because the habitat labet for a number of
rows does not apply to vour own survey plot.

The order in which information is entered on the form is like a model of part of the
waterway, The [irst information entered is about land use adjacent to one bank along a
section, and the last information entered is about land use adjacent to the other bank. In
between, information about the one bank, bank edge, channel, other edge. and other
bank is filled in each column thus decribes a cross-section of your waterway:

Side

Side Channel
\K\[ \l\ ‘B s

The length of 500 metres has been chosen as a sampling unit because this should give
good detail about the habitat use of many WBS species, without making the job of filling
in the habitat form tooe laborious in the field. Many of you will have a plot which can be
split into about ten 500 metre sections,

4



First steps — marking out recording
sections an a map

The first step is to take a fresh map of
your plot and mark out 500 m sections
along it, the first section beginning where
you normally begin your walks. On the
normal &” te 1 mile map 500 m is
represented by a length of 1.86”. The
easiest way te mark out your map is to
take a thin piece of string 3-4” long, and
put marks on it to represent the start and
finish of a 1.86" length. This line is 1.86”
long and can be used as a standard for
vour marks:

] 1-86" ,
J 4-74cm !

Then carefully place the first string mark
at the start of your plot and let the string
lie along the course of your waterway.,
curving with any meanders. At the point
where the second string mark falls, make
a mark on the map. This is the end of the
first section, Repeat the procedure used
for marking the first section, using the
mark at the end of the first section as the
start of the second section, and so on until
your plot has been completely marked
out in 500 m lengths. If the plot ‘stops
short” of the end of the last 500 m section,
still mark the complete length of the
section on your map, Now number the
sections [.2.3 etc., section | being the
section where you normally begin your
walks. These numbers will now indicate
which column of the habitat card will
contain information about a particular
500 m stretch. Now label the opposite
banks of your waterway ‘left side’ and
‘right side’. Part of a map marked out in
this way is shown here:

River Ouzel
Chserver K Taylor
Visit {Habitat card key)

Left side 2

Right side

You are now ready to fill in the habitat
form in the field.

Habirar recording should he carried our
&

in June or Julv, when the growih of

vegeration
advanced.

along  vour plor iy well

B

Un-managed section of the River Ouzel.
Buckinghamshire. Photo: K. Tavilor.

WATERWAYS BIRD
SURVEY — 198

fast rivers
slow rivers

& 8] iy 4+ canals

x others

Geagraphical disirtbuiion of WBS plots in 1981, The WBS achieved a record level of coverage in
198 1-82, but more plogs are stitl needed. especially inareas where the surve ) is poorly represented. If
Yeutwould fike 1o help, write 1o Kenneth Tavlor (HBS) ar Beech Grove,

ADJACENT LAND USE NUMBER CODES

WOODLAND AND SCRUB 01 Broad leaved plantations (even aged). 02 Broad leaved
woodland (uneven aged), 03 Cenifer plantation {even aged). 04 Conifer wood {uneven
aged). 05 Mixed woodland. 06 Orchard. 07 Pioneer scrub. 08 Carr.

‘FIELD® VEGETATION: 09 Bracken. 10 Chalk downland and similar grasslands. 11
Upland heather moor. 12 Uptand grassland.,

WETLANDS: 13 Bog. 14 Fen and Marsh. 15 Reed hed. 16 Water meadow.

WATER BODIES: 17 Ditch. 18 Canal. 19 Pond. 20 Pool ortarn. 21 Lake or reservoir. 22
Gravel pit.
OPEN HABITATS: 23 Exposed mud. 24 High montane. 25 Cliff and crag.

MISCELLANEOUS: 26 Farmland - arable. 27 Farmland —- grazing. 28 Farmland -
mixed. 29 Girass with scattered trees (parkland. golf course etc.). 30 Sewage farms or
purification works. 31 Buildings and constructions continuous. 32 Buildings and
constructions - scattered. 33 Gardens - allotments. 34 Waste land.

Adjacent land use code notes:

WOODLAND AND SCRUB: ' Pioneer scrub’ is all scrub except young plantations and
carr. ‘Carr” includes fenland carrs. alder woods in water-logged situations and willow
scrub in marshy places. *FIELD VEGETATION: *Upland heather moor” refers to Calluna
‘grouse moors”. *Upland grassland’ includes the whole range of basic and acidic upland
grasslands. WETLANDS: ‘Bog’ or moss includes all wet acid peatlands — vallev, raised
and blanket bogs. Sphagmum mosses are characteristic. ‘Fens and marshes® are not
associated with acid peat. The vegetation of these two habitats is similar — mainly reeds
and other tall grasses, rushes and sedges. WATER BODIES: Each category refers to open
water and not to ascociated habitats, such as reed beds, which have separate codes.
OPEN HABITATS: Record arcas above 2,000 exhibiting ‘mountain tundra’ conditions
with short vegetation and exposed surfaces as ‘High montane’, MISCELLANEOUS:
‘Waste land’ includes despoiled areas where there is no vegetation that can be adequately
described by any other code. N.B. These number codes are nof the same as those used in the
BTO Sites Register.




In the field

Equipped with the map showing
numbered 500 m sections, begin to walk
your waterway from your normal starting
point. For section !, habitat features
should be ticked in the column numbered
1, and so on uniil you have covered allthe
sections numbered on your map. A
habitat feature should be ticked if it
occurs at all along a section. For
cxample, scrub, hedge and scattered trees
may all occur along one section. If 0, all
these leatures would be ticked for that
section. This also applies to adjacent land
use  if more than one type of land usc
flanks a section, enter more than one land
use code number in the land use box for
that section ¢.g. 4:32. Adjacent land use
refers to land use within [00 metres of the
bank only. If a habitat category does not
apply to a particular section along your
plot, leave the box for that category
blank. Otherwise, enter all other
mformation by a tick. except for
‘adjacent land use’ and ‘channel type’,
where a number code is required, and
‘'vegetation  overhanging  channels?,
where a Yes No answer is required.

There is space at the foot of each column
1o enter additional information you may
think useful — for example, the names of
fringe vegetation species such as rushes,
plantains and the like.

photograph on puge 3. atier chamnel dreds-
ing and hank clearance by Warer Awthorine in
1981, Pharo: Ko Tavlor.

Once the habitat form has bheen
completed, send the results 1o Mrs. F.
Murray at Beech Grove, together with the
map showing section numbers. We will
return a copy of this map and file the
original. Any photographs of vour plot
are wetcome and would make a useful
addition to our habitat records.

HABITAT MAP

Downstream lrmit
Cowhoof Bridge

465 metres ast
SY 601877

Beech
Grove

of Dron

Key
A Pollard Wiilow

Reeds (Phragmitest

Hedge(Hawthorn}

Exposed mud

ARABLE

— sDuckford

WATERWAY  River Brandywine

T¥PE Stow clay stream
OBSERVER: (G Allan Yule
YEAR: 1982

welr

Upstream himit
1\ Biggar's Weir
EQmetres asl

PASTURE SYB0RO86

\ Beechers Brook

ADDITIONAL NOTES

1. ‘Bankside vegetation® is vegetation
growing near and on the channel
bank, not vegetation in the channel
itself.

2. ‘Vegetation overhanging the channel’
refers to bankside vegetation e.g.
overhanging hawthorn bushes,

3. ‘Fringe vegetation’ (s vegetation
growingfrom the bank outwards into
the channel.

Adjavent Yand

Drawing: Carodine Humt.

4. ‘Channel vegetation™ is vegetation
growing in the channel itself. not
necessarily from the bank outwards
and often in mid-channel.

h

. "Rapids” are regions with white water
in tast flowing rivers or streams, often
caused by boulders.

6. ‘Riffles’ arc ripples on the water
surlace  caused by boulders ete.,
disturbing flow below the water
surface. Both rapid and riffle
categorics refer to the ‘normal state of
your waterway. noel to spale
conditions.

To aid interpretaiion of informaiion recorded on ihe hahitai forms observers shotdd also subnt a
simple hahitai map av the end of the first season’s fieidwork. A specimen habitat map is shown
ahove. The following infarmation should he entered on the habira map:- 1) location, six-figure
grid references and altitudes for the upstream and downstream limits of the plot 2y description of
waterway type (e.g. fast-flowing rocky stream, navigated canal, deep meandering river) 3)
approximate extent of vegetation such as hedge, woodland etc., along the banks and other features
of ornithological importance (¢.g. reedbeds, shingle banks, sand cliffs. bridges, backwaters). he
map above illustrates how to map such features using a key 1o avoid clutier. Feattires on this gy
have been exaggerated. The normal WBS plot would inciude a longer siretch of river then the one
shown here.

CHANNEL TYPE CODES

5 ) : 7. T .

Types 1 and 2 will apply to many upland
rivers and un-managed
lowland rivers.

Types 3and 4 will apply to managed
rvers.,

Types Sand 6 will apply to rivers with
flood banks (dotted lines
indicate a varient of type 6).

Types 7 and 8 will cover canals as well as
rivers.

6

AFTER ANALYSIS

A WBS summary sheet listing the
number of territories recorded will be
sent to the observer after completion of
the vears analysis batch. The original
maps will be stored at Beech Grove o
help future rescarch, In special cases it
may be possible for us to make copies of
the species maps if the observer needs to
keep the originals.

In addition to the summary sheet, WBS
workers receive WBS News, a newsheet
prepared exclusively {or supporters of the
survey. This gives details of recent
population changes in waterways birds
determined from WRBS data (in advance
of these details being published
elsewhere) and other news of WBS
progress.

If you have any queries about carryving
out the survey or about habitat recording
contact Kenneth Taylor or Mrs,
Elizabeth Murray at The WBS, BTO, Beech
Grove, Tring, Herts, HP23 SNR.

Last but not least, thanks for vour help!
{1978 instructions revised 7th July 1982).

»



Number
TRG/T .
TRG/2
TRG/3

TRG/4

TRG/5
TRG/6
TRG/7
TRG/S

TRG/9
TRG/10
TRG/11

TRG/12

TRG/13

TRG/14

APPENDIX 5

'CBC TECHNICAL REVIEW GROUP DISCUSSION PAPERS

Title

Considerations for the review of the Coamon Birds Census.
Current CBC work and the NCC contract.

"Measurements of terrestrial bird populations: a view and
evaluation" by D.G. Dawson and J. Verner.

Thedegree of long-term consistency and the representativeness

of the CBC farmland samples.

Woodland and Farmland population densities.

How many CBC plots are required for monitoring purposes?
CBC - What is needed?

Why NCC needs the CBC and the additional uses which could be made
of the data for conservation purposes.

Potential value of CBC products to nature conservation.
Annual and spatial consistency in observer effort.
Recording farmland habitat in the CBC.

Preliminary thoughts on woodland vegetation recording for the
CBC

Species-specific problems of cluster analysis.

Some statistical checks on the CBC index - 20 years on.






1.

Informstion reguired

The information we require falls into four sections:

The permanent skeleton of the habitat, that is hedges,
ditches, tracks and lanes, farmstesds, gardens, scrub,
permanent pasture, streams and standing water.

Cropping.

Management, in autumn and winter as well zg the breeding
geagon.

Chemical usage.

suggested methods of recording

Permanent skeleton  The key habitat map will be needed

gtill for recording this and I can see no obvious reason for

altering the basic instructions here, except to separate this

from crops and management. I suggest, however, that a copy

map is sent tc observers annually, with a standard guestionnaire

attached, covering the following points:

Hedges: have any been removedTH
have any altered significantly in height
{see note 1) or thickness?*
are they trimmed asutumn/winter or spring/
summer?
are hedge bottoms sprayed? (sece note 2)
have any remnant hedges lost further
significant lengths?*

Litches/streams: hasve any ditches been filled in%%
are they regularly dredged?
which hold water in suurer?®
are ditch botioms sprayed in summer? (see

note 2.






APPENDIX 6

RECORDING FARMLAND HABITAT TN THE CBG
(Originally presented as & paper %o the
CBC Technical Review Group)

General
1, Recording farmland hsbitat tends to be complicated beczuse
of the amount of manzsgement by the farmer involved. It seems
worth nating, therefore, that CBC reguires demanding work
of the observers anyway, which oversrides objections to
asking for detailed habitat observations regularly for fear of
overloading them.
2. Probzbly few observers have much detailed knowledge of
farming, so 1t seems better to agk them to mark off a
standard guestionnaire, rather than use their initiative. The
latier course always results in important points being missed
because their value is not zppreciaied.
3. Farm management continues throughout the year « how many
Obgservers look at their farm plots in the autumn or winter? Yet
management at these times may be of crucial interesgt to us;
stock management in winter, for example, may significantly
alter winter survival for many species.
4. I disapprove of the existing instruction that, once a
key habitat maps is drswn, only changes need be recorded. Quite
true, but the observers should be asked specific guestions to
check each year otherwise changes can go unrecorded. The observers
gsee them but do not notice them. This perhaps particularly
applies to the glow deterioration of hedgerows that are

never replanted.



Tracks and roads: are there hedges associated with these?*
are these gcod or remnant hedges?
are the sides of roads or tracks
sprayed/mown?
wvhen are they trimmed, autumn/winter or
spring/summner?

Scrub: are there any changes in the ares or
location due to clearing or new planting?¥
is any management carried out?#*

Permenent pasture: has any been ploughed?¥*
has any drainage work been carried out?#
ig it fertilised or sprayed?

Standing water: doeg it all still exist?#

which areas hold water winter and summer?*
mark any water troughs in use

Farmsteads: are the rough areas around farmsteads

sprayed in sunmer?

* Please amend the map in accordance to the amswers to

these guestions. A yes/no box should be provided where

appropriate.

Fotes: 1. I have noticed thst farmers often drastically
reduce the height of hedges when they start using
flail hedgers.

2. This should be very obvious ss dessicanis such as
paraguat are likely to be used and the areas will

simply brown off,



2o Sropping snd mansgement These two clearly go together.

Joe Hardman suggested that cropping details should be entered
on & separate map each year and I agree. However, looking at
a 25" map suggests that many fields would not be large enough
(even now!) to print on each a standard yves/no questionnaire,
which would be ideal. So a standard guestionnaire should be
zttached to the annual map z2s follows:-
Grassland: permanent pasture/ley pasture/clover
grazed/mown
if mown, for silage/hay
time and frequency of mowing
if grazed, cattle/sheep/both/other stock
approximate date znimals turned out, 1f known
approximate date animals taken out, if known
Cereals: whest/barley/oats/cther
sutumn sown/spring sown
is field ‘tramlined', enter T on map?
stubble burnt/unburnt
stubble worked sutumn/winter/spring
Oil-seed rape:s autumn sown/spring sown
approximate date stubble ploughed
Other crops: peas/beans/potatoes/sugar beet/vegetables/
maize/kale/turnips/swedes/brassicas/fallow/
cther
(Nearly 211 of these crops will be spring
sown but some beans may be sown in autumn.)
sown March/April/May/June/later
when were Ccrops harvested?
Stock: ' is stock fed outside and when?
grain/hay/strav

is stock wintered ocutside/in buildings?



are bulldings open to birds?
is stock inside grain fed/silage/hay/
atraw?
Please enter relevant answers on each field/site.
Thege points seem to cover all the main areas which 1
have suggested recently to Dr. O'Connor may affect bird populations.
Notess 1. 'Tramlines' are permanent wheel tracks left across
cereal FTields along which 211 passes of the sprayer
and FTertiliser distributor made in the growing
seagon travel. Probably we should define Tfor
observers.

2. Do observers know the difference between ley and
permanent pasture? I have assumed they do here and
therefore left out gquestions zbout spraying and
fertilisers on the reasonsble assumption that they
will be used sutomatically in leys. Pasture is

covered under permanent skeleton.

3 Chemicals For a variety of reagons I fear that farmers
will be increasingly unwilling to supply what they might regard
g sengitive information. I a2m not very happy either at the
idea of observers recording odd labels and other signs found,
without any background. There is no resl way of knowing if
the chemicsl concerned is in regular use or was used once for
an unusual problem.

While this is an important tople, I think we nmust consider
carefully whether we need to lumber observers with the problems

involved. Regular surveys of pesticide usasge are carried out



by MAFF and are readily accessible. With detailed cropping
information I think we can extract a great deal from

comparing cropping details and MAFF survey detalls and (EC
dats. The MAFF surveys only give the overall picture but
technigues are now widely standardised, which is illustrafec
by the surprisingly small percentage of chemicals available
which are in widescale usge, at least in insecticides and
seed-dressings. Basic technigues are probably much more
important than the variety of products used and basic chemical
groups usually more significant than the variely of

individual chemicals; a8 with products meny of the latter perform
the game function, variety being the result of competition for
the market. Comparison of MAFF usage surveys and CBC data is
likely to indicate the questions we should be asking of the
farmer and these could well be asked direct from the central
organisation, perhaps by a personal visit.

If this is not felt to be an acceptable approach then I
suggest observers are asked to try to establish five basic
peints, as follows:

1. Are pre-emergent herbicides used in cereals/root or

vegetable crops/both?

2. Are autumn herbicides used in ceresls?

3. What seed-dressings are used?

4. Are organc-chlorines used regularly in roots/potatoes/

‘brassicas/vegetables?

5. Are cereals sprayed regularly for leather jackets/

wireworm or is sliug bait used?

The problems are obvicusl



4, Maps and timing I suggest that 211 habitat maps

should be designed so that everything, year, observer's name,
type of map, plan, gquestions, instruciions and/or definitions
are printed on one sheet. UMy memory of my cwn CBC plans is
that plenty of gash space was availlable.

For timing much of the information can be accumulated
during the course of the counts. But if the additional work
possibly involved does put pressure on count achedules,
then I believe that z visit tc specificalily record habitat
rather than count birds should be encoursged. Wwhat use ig the
count without the habitat? CObservers really must visit thelr
farms at other times to Llook &t management; [ would suggest
the second half of September for stubble management etc. and
winter. In fact I believe that January is the best month to
record much of the management detail and a visit then alsoc
allows observers to mark fields which will be worked in
spring and to see what is done there.

Finally, my apologies for the length of this paper. It

seems better Lo discard than overlook.



Appendix 7.

Grey Heron
Malilard
Sparrovhawk
Kegtrel

Ruffed Grouse

Hed-legged Pariridge

Grey Partridge
Phezsant

Yoorhen

Stock love
Woodpigeon
Collared Dove
Turtle love
Cuckoo

Little Owl
Tawny Cwl

Green Woodpecker

Great Spotted Woodpecker

Skylark
Swallow
Tree Pipit
Mezdow Pipit

Yellow ¥Wagtail

el

7,

Pied Wagtail

iy

Arden cineres

Anas platyrhvnchos

Accipiter gentilis

Falco tinnunculus

Bonasa umbellus

Alectoris rufa

Perdix perdix

Prasisnus colchicus

Gzllinuls chloropus

Vanelius vanellius

Jolumba oenas

Columba palumbusg

Streptopelia deczocto

Streptopelis turtur

Cueuluds casnorug

Athene noctus

Dendrocopus maior

Alauds arvensis

Hirundo rastics

Anthus trivialis

Anthus nratensis

Motacilla Tlavs

BTy - 3T
Jotaclils

1ha

0




Long-billed Marsh Wren Gigtothorus palustris
Wren Troglodvies troglodvies
Dunnock Prunslls modularig
Eobin Brithacus rubecula
Hedstars Fhoenicurus phoenicurus
Blackbird A Turdus meruls

Song Thrush Turdus vhilomelos
¥igtle Thrush Turdus viscivorusg

Sedge Warbler Aeroceghalug schoenguaenus
Reed Warbler iecrocenhalug seirpaceusg
Lesser Whitethroat Svlvia currucsa
W¥hitethroat Svivis communis

Garden Warbler Sylvia bori

Blackeayp Svivia atricapilla
Chiffchaff Phyvllogscovnug collybits
Wiilow warbler Phvllogcopug trochilus
Golderest Hegulyg regsulis
Spotted Flycatcher Muscicapa striata
Long-tailed Tit Aegithalos caudaiusg
Yarsh Tit Farue palustris

Cogl Tit Forug ster

Blue Tit Parug caerualeus

Great Tit Parug major

Hathatch Sitta eurogaes
Treecreeper Certhis familiaris
REed-backed Shrike Leniug collurio

Rook Corvug frugilegus
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Chaffinch
Greenfinch
Goldfinch
Linnet
Redpolil
Bulifinch
Ovenbird
Yellowhamnrer
Reed Zunting

Corn Bunting

CONYa o

Sorvus corone

Sturnus vulsaris

Garduelis chloris

Carduelis carduelis

Carduelis cannabinsg

Pyrrhuvuls nyvrrhuls

sedurusg aurocapilius

Emberize citrinella

Emberiza schoeniclius

Milisrias calsndrs
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Figure 1. The number of CBC plots which have been used to

calculate indiceg of popitlation level. Note

that the total number of plots analysed in any

vear was considerably larger than the totals
indicated because some plots were unsuitable for
index purposes. For example, of 330 plots censused
in 1982 only 220 were used in the index caleculations.



FIGURE 2
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Figure 2. Number of species monitored by the CBC
indices, 1962-83.



FIGURE 3
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Figure 3. The mean area (i SE) of farmland plots in the
CBC



Figure 4.

FIGURE 4

197071

The distribution of CBC farmland plots used in the caleculation of
population indices in four pairs of years. Numbers of plots in
Northern Ireland were 1965-66 zero, 1970-71 one, 1975-76 two,
1980-81 five. In 1965-66 there was one plot in the Isle of Man
but none subsequently. The broken lines are the easting 3000 and
the northing 5000 of the National Grid: CBC plots are broadly
representative of farmland to the scuth and east of these lines
(Fuller et al in prep.). Britain is also divided into six regions
and Fuller et al have shown that the relative distribution of
farmland plots between these regions has not changed significantiy
since the start of the CEC.



Table 1. Correlation coefficients betwsen CBC index

and densities caliculsted from CBC dasta.

From

Moss (1984 and other unpublished data). See text

for fuldl emplanation.

Species Habitat

Skylark Farmland
Grey Fartridge Farmland
Willow Warbler  Woodland

Goldecrest Woodlignd

()

0.92
0.90
0.71
0.95

Spotted Flycatcher Farmland 0,19

Densities obtained:

z) and b) from all plots

¢) and 4} from occupied plots

a) and ¢} from number of territories in this year compared with

last ves®

b) and d) from number of territories in this year comparsd-with

next year.

Note The Skylark, Grey Partridge and Goldcrest correlations

(b)
0.92
0.91
0.68
0.97
~0,25

{e)
0.94
0.8%
0.75
0.87
-0.24

(d)
0.94
0.86
0.65
0.9%
-0.33

N

19
19
17
15
ig

were significant at P< G.001 and Willow Warbler at

P< 0.01. BSpotted Flycatcher was not significant.



Table 2. Rezmsons given by CBC workers for discontinuing

their census plots.

The following sample ig drawn from those census plots
on which censug work had Ceased but for which correspondence
files were (wrongly) still open in August 1980. 4As far ag is
known, these plots represent a random cross-section of the

UBC 1972-78, although biased towards the years 1976-78.

Total number of observers sitating their

reazon for discontinuing: 42
111 health/death 17 (40%)
Hoving away 11 (26%)
Tco busy 9 (21%)
Hzbitat change 5 (7%)
Personal rezsons 2 (5%)

The following sites were discontinued becausge oF
habitat change:

Name Years Cengused Hebitat change

Alderman 1975 Gross pollution in brickpit pools,
plus dumping of large amounts of
earth (Special).

Lyon 1972-77 so few birds now" (Farmland)

Rankin 196373 Houging development (Farmiand)



Pable 3. A list of the species for which population indices
were constructed from CBC date in 198%. F = farmland
index, W = woodland index, S = gcarce speclies index.

Mallard F Yellow Wagtail 3 Coal Tit W+s

Sparrowhawk S Pied VWagtail F lue Tit P+

Eestrel S Wren F+W  Great Tit F+W

R~L Partridge F Dunnock FaW Nuthatch W

Grey Partridge F. Robin F+W  Treecreeper  F+¥

Pheasant F+8  Redstart S Jay WS

Moorhen F  Blackbird F+W  Magpie Faw

Lapwing F Song Thrush F+W Jackdaw #

Stock Dove 3 Mistle Thrush  Fyy Carrion Crow F+¥W

Collared Dove S Sedge Warbler  pa4g Starling W

Turtle Dove F+8  Lr.Whitethroat b Tree Sparrow F

Cuckoo F+W  Whitethroat FuaW Chaffinch P4

Little Cwl 8 Garden Warbler P4y Greenfinch P+

Tawny Owl S Blackeap F+W Goldfinch F+g

Green Woodpecker W  (hiffchaff B+ Linnet F+wW

Gt.Sp.Woodpecker W Willow Warbler PB4y Redpoll 3

Skyiark F  Goldcrest WS Bullfinch P+

Swallow F  Sp. Flycatcher F+W  Yellowhammer F+W

Tree Pipit .8 Long~tailed Tit F+¥ Reed Bunting F

Meadow Pipit S  Marsh Tit W Corn Bunting F






