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SECTION 1

INTRODUCTION
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A comprehensive feview of all aspecis of the Common Birds
Census of the British Trust for Ornithology was conducted by Milner
and Hornby (1977), at the request of the NCC/ITE Visiting Group of
November 1975 to the BTO. The terms of reference of the Milner-
Hornby Eeport were described as:
a) To consider the methodology of the census and the
validity of the CBC index.
b) To consider the relevance of the CBC to the needs of
the NCC and ITE.
c) To consider slternative methods for monitoring bird
populations in Britain.
Following their review Milner and Hornby conciuded that the CBC is
T"as gound a method as could be reasonably achleved for menitoring
bpird populations, although we recognise it has limitations" and made
ten recommendations largely directed at the cost-effectiveness of the
scheme. These recommendations focussed on the needs (1) for greater
use of computers in handling the large volumes of data generated by
the scheme, (2) for greater range and intensity of habitat and
regional studies, and (3) for on-going review of particular aspects

of the observational and analytlical work involved.

Acticon has been taken in the three areas covered by the Milner-
Hornby recommendations since the issue of their Report. In 1979 the
NCC provided a large part of the costs of a modern computer system
for the BTC for use within the contract activities undertsken by the
Trust for the NCC snd in exchange for agreed reductions (of three
man-years annually) in the level of contract staffing; the BTO pro-
vided the balance of the costs of the system. In its first twelve

months of operation since full commissioning in Auvgust 1979, the system
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substantiated the expectations of Milner and Hornby. With the aid
of computerization progress began towards the large-scale use of ORC
data for habiitat and regional,populations requested by the Report
(Cawthorne and Marchant 1980, Morgan.and O'Conncr 1980, Marchant ang
Hyde 1980a, O'Connor 1980a, b, 1981, Taylor, Woiwod =nd Perry 1980,
O'Connor and Taylor in prep.). The present repori is addressed to
the third area covered by Milner and Hornby's recommendations, a

review of particular aspects of the CORQ procedures.

Scope of report

GBC background

The basis of the BTO Common Birds Census is =g follows.
Volunteer observars from the Trust's membership visit their defined
census plots 8-10 times through the breeding season. On each visit
they record accurately on a map {one per vieit} the locations of sll
birds registered (seen or heard) using a standard notation 1o
record all pertinent information {sex, song, territorial defence,
breeding activities, flight paths, nest location). At the end of

the breeding season the separate visit maps are collated to form a

series of species maps for the census plot. In genersl the co-

incidence of registrations from the individual visits into disecrete
clusters suggests the presence of individually recognizable defended
territories, but there are many sources of variation in the inter-
pretation of such data e.g. Best (1975). Standard guide-lines to

the interpretation of the registrations obitained have existed follow-
ing international agreement by the International Bird Census Committee
(fnon. 1969) and these provide a large measure of standardization in

establishing cluster counts for a given census plot. When results
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for large numbers of census plots are avallable from year to
year the percentage change in population level can be esiab-
lished and the p;pulation level moniteored from year to year

by the ©@BC index, adjusted to an arbitrary figure of 100 in
1966, Separate indices are computed for Ffarmland and for wood-
land census plots e.g. Marchant and Hyde {1980a) - and a Scarce
Species Index computed for the rarer species not adeguately
represented in either major category (ibid.). Between them
these indices monitor the populations of some 60 species. A
further 7 species are monitored using the "linear CBC" technigue

of the RTO Waterways Birds Survey (Williasmson 1S$7Lka, Marchant

and Hyde 1980b).

Copies of the current (1980) CBC Instructions and of the
Guiding Principles for the analysis of CBC returns are appended
(Appendix 1 and 2). A list of all species currently censussed

within the CBC scheme is appended as Appendlx 3.

Topics for special study

Milner and Hornby (1977) identified four areas of CBC
procedures to which further study might usefully be dirscted.
Pirstly, they concurred in the general importance attached to
observer consistency (as against accuracy) and recommended that
their general support for the existance of adeguate consistency
as revealed in statistical analyses of CBC returns should be
supplemented by field tests of such consisiency. Secohdly, they
concluded that the standardization of OBC cluster analysis
achieved by the CBC staff was a valusable featurse of the CRBC
method but was worthy of further examination. Thirdly, they

recommended that an investigation of the usefulness or otherwise

of the then newly established Swedish point count system be
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conducted as a means of extending the monitoring of British
bird poyulations‘into habitats currently hardly studied within
the CBC scheme. RFinally, they noted that estimates of the ab-
solute asccuracy of CBC work would be of interest, though the
level of accuracy was not vital to the validity of the CRC
Tndex and the work involved in calibration of CBC results

against nest counts (for example) would be very substantial.

Observer consistency is critical to the CBC index and,
as Milner and Hormby noted, has proved relatively difficult to
check statistically. One specific test of CBC methods (Snow
1965) suggested that census accuracy varied markedly between
observers, though there was some evidence that observer
efficiency in this experiment was not typical of the CBC a&s a
whole. If observers do indeed differ significantly in their
census efficiency it is critically important that observers
remain consistent in their individual efficiency between years.
Milner and Hornby therefore recomrended a field investigation
of the influence or otherwise of observer census ability on
the estimate of population change occurring hetween two success-
ive years of fieldwork on a single plbt. Section 4 of the

present report presents the resulis of such an investigation.

Central analysis of the clusters on CBC returns was ex-
pected by HMilner and Hornby to show valuable standardization of
analysis as against the wide variations of interpretation demon-
strated by Best (19?5) whose snalysts were of varied experience.
Section 3 of the present report presents an experimental verifi-

cation of this expectation.

Section 5 presents a comparison of the results of inde-
pendently conducted point count and belt transect surveys with

thoge of simultaneous CRC visits.

gection 6 examines the results of standard CBC surveys
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in relation to the results obtained through intensive mapping

visits to the same site.

Section 7 uses the data gathered for the topics examined
in the four preceding sections 10 examine the validity of CBC
regults gathered over a short period of census activity, as in

censussing expeditions of habitats poor in access.

Section 8 similarly uses data gathered for the other
purposes of this report to obtaln an assessment of the influence

of weather conditions on the results of the census.

Section 9 provides an extended sumnary of the major

findings of the report.






SEGTION 2

MATERTALS AND METHODS
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The general approach adopted in the study was for four
CBC observers to Eensus independently a census plot on the
Aston Rowant National Nature Reserve., Fieldwork was conducted
in 1977 and 1978, thus providing estimates of population
changes over the two years. The results were subsequently
collated in a variety of ways to provide model data for the
various tests desired. Analysis of the maps was performed Dy
the regular analysts of the CBC scheme who recelved the in-
dependently collated species maps in seguences designed to
minimize snalyst bias. Full details of these precautions

are presented in the appropriate sections of this report.

The fieldwork site

Choice of site

Beacon Hill, part of the Aston Rowant National Nature
Reserve in Oxfordshire, was chosen as the fieldwork site at
the suggestion of Milner and Hormby (1977). Although the
habitat was not typical of woodland Common Birds Census sites
(see Pigure 2.1 and habita% description below), the 28,7 hectare
site had the advantage (1) of having a densely populated and
varied bird community, providing a severe test of observer aﬁd
analyst consistenéy, and (2) of being relatively easily access-
ible to the team of census workers. CBC censusses had been

conducted at the site since 1975.

General features of the site

Beacon Hill forms a prominence north-westwards from the
Chiltern escarpment (which runs mainly south-west to north-east).
From the top of the plot, at sbout 250 metres =a.s.l., the grcund
slopes away with aspects varying from south-west to noerth-nerth-
east towards the bottom edge of the plot {(at about 150 metres
a.5.1.). Plate 1 a-c shows several of these features from

viewpoints indicated in Figure 2.2.
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Figure 2.2 - PHOTCGRAPHIC KEY. The location of photographs in plate 1 are
as shown. Plate la shows a general view of the plot from the
west.
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The escarpment itself forms a leading line for migrat-
ing birds and Beacon Hill, as a small chstacle to low-level
migration along this route, attracts migrants of a variely
of speciles. This in a sense was & disadvantage of this site
for the comparison of census observers and different census
methods, since all observers encountered a different sample

of migrant hirds.

As a census plot, Beacon Hill provéd relatively easy
to cover owing to the abundance of numbered marker posts and
the network of paths. However, the general convexity of the
hill precluded the registration of distant sight and sound
records of birds except in the area of the paddoéks‘around
the bottom of the slope. A further disadvantage, evident on
the south-western edge of the plot, was the considerable traffic
roise from the MLO motorway 500 metres to the south-west.
Bird sounds were often difficult to detect and to locate in
this part of the census plot because of the background nolse

from the road.

The reserve is closed to the public on most days, and

no human disturbance was encountered during census visits.
Habitat

The plot boundaries encompassed & wide range of habitsats,
from open well-grazed chalk grassland to rough grass paddocks,
developing scrub (particularly elder) and mature closed beech
woodland (Pigure 2.1). This diversity of habitats is much
greater than found in most CBG plots classified as woodland
and was reflected in a particularly high number of territorial
species and in particularly high populafions of scrudb and wood-

land edge species such as Willow Warbler and Dunnock. Plate 1

jllustrates the diversity of habitats present on the reserve.
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Aston Rowant NNR is maintained in reserve status for

its chalk grassland. Short grass, maintained by the largs
numbers of rabbits present, was found in a number of open areas
even within the scrub, particularly on the upper slopes of the
hill, and also extensively beyond the southern edge of the plot.
Areas of longer grass, particularly rich in chalk flowers and
butterflies, were present in and around the paddocks along the

northern side of the plot.

The chief scrub species in most parts of the plot was
elder which, especially where mixed with other species of shrubs
and bushes, formed areas which were effectively ;mpenetrable
except where paths had been cut. Standard trees were common
in the scrubby areas; a number of‘deciduous species, notably
birch and sycamore, were represented and there were also several

large yew trees particularly in the southern part of the plot.

Where the scrub was particularly well developed and con-
tained a number of standard tree species, the habitat was equi-
valent to open woodland. Closed woodland was resiricted toc two
or three islands in the mainly scrubby areas and to the northern

and eastern fringes of the site.

Closed woodland continued beyond the eastern boundary of
the plot while to the north and west the plot was bordered by

arable fields,

Mapping census methods

All four census workers carried out a standard ten-visit
Common Birds Census in both 1977 and 1978, following the procedure
described in the latest edition of the CRC instructions
(Appendix 1). In 1977, P. Toynton made five extra early visits
of which one was used in the preparation of multi-visit maps

for that year. The dates and visit details for all census visits
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in 1977 and 1978 are given in Table 2.1. As far as possible,
clashes in visiti dates and times were avoided by arrangement
amongst the'obseﬁvers. The census experience of the observers

is discussed in Section 3.

Blank maps supplied to the observers were copies from
a basic outline of the plot specially revised for this study.
These maps incorporated extra features to enable observers new

to the site to position themselves on the plot more accurately.

At the end of the season the census workers compiled
thelr own species maps. Visit-letters were used in normal CRC
fashion to denote which registrations had been made on particular
visits. For the detailed multi-visit and expedition methodoloegy
studies, the 4O visits involved could not be uniguely coded by
only 26 alphabetical letters. Species sheets for these studies
were compiled using numbers to identify the separate visits.
To distinguish these numbers from the counts of birds in group
registrations the latter were recorded in brackets on the maps.
The selection of visits used in multi-visit and expedition

methodology studies is described in Sections 6 and 7.

The analysis of territories was performed in the standard
manner according to the published CBC Guiding Principles
(Williamson et _al. 1968) except for the expedition methodology
maps of Section 7 where the ten days rule (see Appendix 2) was
necesgarily waived. Three experienced CBC analysts shared the
task of establishing the territorisl clusters on the ca. 1350
species maps; their experience in census work and in cluster
anaiysis are discussed in Section 3. Although there is normally
a degree of consultation bhetween analysts over such census maps
as are difficult to cluster within the regular CBC work, in the

present study consultation was studiocusly avoided.
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SECTION 3

EFFECTS OF CBSERVER AND ANALYST ON CENSUS RESULTS
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Introduction

Gonsidera?le individual variation in census ability in
the field is to be expected on the part of the many observers
participating in the BTO Common Birds Census Scheme (Williamson
end Homes 1964, Bailey 1967). By the same token, differences
between analysts evaluating the census results and determining
the number of territories held by each species of bird on each
census plot might be expected (Best 1975, Svensson 1974).
Several prscautionary measures are, however, routinely applied
in the analysis of data collected for the BTO scheme in order
to reduce or eliminate such potential biases. Observer differ-
ences are controlled by sdmitting census results from individual
observers only on a paired-year basis and the results used to
calculate a percentage change in species totals between years
(rather than an absolute species density) (Williamson and
Homes 1964, Taylor 1965). In this way, any systematic bias on
the pari of one observér, either towards overestimating or
underestimating the population of breeding birds present, is
eliminated in estimating population change, provided only thatg
the observer maintains the bias between years and that his
efficiency does not change with the density of birds on the site.
For this reason observers are strongly urged to maintain con-
sistent census effort, at whatever level, between years and
results for any census plot reporting marked changes in census
effort are dropped from inclusion in the index calcuilations for
the years concerned. In this way a reliasble estimate of per-
centage change in population levels can be galculated, though
the absolute density corresponding to any particular index value

is known with considerably less certainty.

Precautions are similsarly taken to contrel for variation

in the annual evaluation of the census results. Although
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individual observers may make their own estimates of the
positions of clusters on their census plot, it is the cluster
total determined by professional analysts employed by the BTO
which 1s included in the CBC index calculations. These analysts
are trained in the interpretation of the CBC maps and work +o
standard guide-lines (Williamson et al. 1976) until they achieve
consistency of analysis with more experienced analysts.
Furthermore, even amongst the experienced and fully-trained
analysts any "difficult" maps are discussed within the team so
that =a consensus of analysis is achieved in such cases.

These measures are believed to reduce the possible sources of
varistion between analysts in a way not taken into account in

Best's (1975) criticisms of the mapping method.

Despite these precautions, it is of interest to know
the extent to which observers do in fact differ in census
efficiency. An estimate of’observer variability would indicate
what precision might be attached to the absclute species
densities estimated within the normal running of the CBC scheme,
perhaps eventually allowing comparison of densities of particular
species in different habitats (though note that absolute density
estimates depend on observer accuracy, not just on consistency).
A similar evaluation of the wvaristion amongst ansalysts in
evaluating the CBC resulﬁs reaching them from the many field
observers of the BTO would be of value in confirming the efficacy
of the training procedures used by the BTO before newly-recruited
staff are allowed to participate in the routine snalysis of CRC
maps. Such an evaluation of analyst variation is desirable
both as justification for employing professionsl staff to under-
teke the analysis and to dispose of criticisms such as those of

Best (1975) already cited. The present study therefore zttempted



18

such an evaluation of observer and analyst variability, using
a team of four observers and three analysts visiting a singlie

census plot at.ﬁston Rowant in 1977.

Materials ang methods

The experiment wag conducted on the National Nature
Reserve at Aston Rowant in 1977. Four cbservers independently
visited the census plot, as far as possible doing so on
different days, for a total of tern ceénsus visits apiece. 1In
some cases additional earlierp visits were made to the pioct
ahead of the main census work. The results from the Sseguence
of visits made by each observer were collated into species maps,
one for each observer, and two further copies of each map made
for independent eévaluation by each of three analysts. In this
wWay a total of twelve observer-analyst combinations were

evaluategd.

The four observers differed amongst themselves in ex-—
perience, both of CRC censussing and of the census plot itselr.
Cbserver A was an experienced professional ornithologist with
much experience of CRC census work but no prior experience of
the Aston Rowant census plot. Ovserver B was an experienced
professional ornithologist but without brevious experience of
GBC censussing, Qbseérver ¢ was & prcofessional eécologist with
two years' previous experience of CBC census work on the Aston
Rowsnt plot. Observer D was a team of two amateur ornithologists
with mueh previous eéxperience of CRC censussing but no previous
experience of the Aston Rowant plot. During fieldwork these two
workers kept together ang recoraed their observations on a
commor map (one for each visit). These foup observers thus pro-
vided a cross-section of crnithologists such as are found within

the national 0BG scheme,
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The CBC analysts used, similarly differed in experience.
Analyst W was highly experienced in the interpretation of CBC
maps and was one of the four observers undertsking the fieldwork
(observer A). Best (1975) suggested that analysts who were
familiar with the census plot and the distribution of birds on
the pleot during fieldwork,performed better in the evaluation of
census maps than did other analysts. Anslyst X was nearly as
experienced in the evaluation of census maps and had some ex-
perience of the distribution of birds within the Aston Rowant
plot through having conducted the poini censusses and belt
transects conducted in parallel with the evaluation of CRC
methods. 4dnalyst Y was a newly-trained member of the CRC
analytical stafff and was without field experience of the Aston
Rowant census plot. An untrained analyst was net included in
the analyst team since past experience within the BTO scheme
and the study of Best (19?5) both indicate that wnitrained
analysts introduce major varlation in cluster evaluation and

have therefore never been used within the BTO scheme.

The species maps analysed were prepared from the field
data independently bf the analyst team. Copies for each of the
three analysts were then arranged in random species sequence
and evaluaied independently 5y the three workers, operasting to
the CBC standard rules of analysis. Rach analyst was aware of
the species and dates of visits but had ne direct evidence as to
the identity of the observer whose maps he analysed. These
evaluations thus generated a four-by-three observer-by-analyst
matrix for easch species. A total of 45 species were identified
as territorial on the site but not all observers and not all

analysts obtained the full species list.
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Results

Table 3.1 summarizes the overall results of the CBC
mapping censusses on Asfton Rowant. In 1977 some 66 specles
- were recorded during CBC fieldwork but only 57 were recorded
again in 1978, The list shows that a wide variety of species
was involved, including both typically woodland and typically
farmland species {as might be expected in thesscrub habitat
of Aston Rowant), and covering a wide range of species
densities. The cluster totals presented in this Table
potentially (in practice they do hot - see below) depend on
analyst identity and so cannot be immediately compared between
observegs but the detection of species by differsnt obsservers
can be so compared. In 1977 the number of species recorded by
individual observers varied from 50 to 55, not a significant
effect ( X% = 1.34, d.f. = 3, n.s.). In 1978 the variation
was from 45 to 49 species detected (of a pooled list of 57),
agein not significant (X2 = 1.21, 4.f. = 3, n.s.). Thus, there
were no significant differences between observers in their over-

all detection of species on the site {(cf. Enemar 1962),

Table 3.2 presents the complete species listing of
observer-analyst cluster totals obtained from the 1977 field-
work. The Table contains only those species for which at least
one observer obtained enough registrations of the species that
al least one analyst determined a cluster from them. As can
be seen from the Table, the cluster totsls between observer-
analyst cells showed considerable differences in variability,
ranging from all twelve cells providing identical results e.g.
Chiffchaff - to substantial variation amongst the cells e.g.
Blue Tii. Statistical eveluation of the results was therefore

essential.
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Table 3.1. Results of CRC mapping censusses on Aston Rowant in 1977
and 1978. In this table the 1977 and 1978 results for any given
observer-species combination were evaluated by the same analyst in

both years. P = present but no cluster established.

Year 1977 . 1978
Chaserver A B c b A B e D
Species
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Year

Cbserver
Speclies
Mistle Thrush
Sedge Warbler
Lesser Whitethroat
Whitethroat
Garden Warbler
Blackeap
Chiffchaff
Willow Warbler
Wood Warbler
Golderest
Spotted Flvcatcher
Long-tailed Tit
Marsh Tit
-Willow Tit
Coal Tit
Blue Tit
Great Tit
Nuthateh
Treecreeper
Jay
Magpie
Jackdaw
Carrion Crow
Starling
House Sparrow
Tree Sparrow
Chaffinch
Greenfinch
Géldfinch
Linnet
Redpoll
Builfinch
Yellowhammer

Corn Bunting
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Variation between analysts

The results of Table 3.2 were used to evaluate the
extent of difference between analysts by means of a Friedmsn
two-way analysis of variance (Siegel 1956). Each observer's
results in Table 3.2 provide an independent estimate of the
analyst variation present. For each observer, three separate
evaluations of each of his species maps were available and
these can be ranked 1 to 3 within each species. In the absence
of systematic differences between analysts the distribution of
the rankings 1, 2 and 3 would be essentially randomly distri-
buted under the analyst columns (Table 3.2), and the sum of
ranks across the L5 species recorded would be statistically
Similar for the three analysts. The similarity of these rank
totals was evaluated by Friedman's statistic Xi with twe degrees
of freedom. Table 3.3 shows the distribution of rankings
between analysts obtained for each of the four observers. As
noted already, for some species individual observers failed to
find territories for that specles on the Aston Rowant plot and
inclusion of triplets of zeres for the three analysts as =z
result of inclusion of these species could rossibly introduce
a blas tending to make the analysts appear more similar in
evaluation efficiency than they in fact were. For this reason,
the Friedman statistic was aiso calculated for the sub-set of
species actually detected by each observer. Table 3.3 presents
the results of these two statistical enalyses for each of the
four observers. With two degrees of freedom a Xi value of 5.99
would be required for significance at the 5% level and a Xi
value of 4.60 would be required for significance at the 10%
level; 1in no case were either of these values exceeded. The
conclusion is therefore that there is no evidence of discrepancies
in the general evaluation of CBC clusters by any of the analysts,

despite their differing experience of map analysis and of the
census plot.
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Differences between observers

Table B.QRpresents a Friedman two-way analysis of
variance by rank for differences between observers. With three
separate evaluations of the maps from each observer there are
three such snalyses available., There were few cases in which
all four observers failed to register a territorizal species
within the evaluation performed by a single analyst, so the
Friedman statistie has been calculated for =zll L5 species in
cgach case. Table 3.4 shows that in each case there was signi-
ficant evidence of hetérogeneity between observérs in their

censussing efficiency.

Examination of the three rank sums obtained for each
observer in Teble 3.4 shows that the three analysts agreed
precisely as to the relative efficiencies of the four observers.
Observer D (the team of two highly experienced amateur orni-
thologists ) were the most successful at detecting territories,
as might be expected with two people simultaneously scanning
the census plot for registrations (Lack 1976, Preston 1979).
Second in efficlency was observer A, who had most experience
of' the CBC scheme through extensive fieldwork and through
extensive experience of analysing CBC maps. Observer B, a
skilled professional ornithologist without previous CEC ex-
perience, was next in efficiency, whilst observer C, the worker
with two years' previous experience of the Aston Rowant plot
but no other censussing experience, was last in sequence.

It should be emphasised that the differences in census
efficlency here (effectively a census of relative abundances)

were relatively small.
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Table 3.4 Rank sums and test statistic for Priedman two-way
analysis of variance for differences between observers in
distribution of species totals, analysed for each of three

analysts. Data used are thoze of Table 3.2

96.5

45
9.63

Anzlyst
Observer W X
Rank sum A 98.5 104.0 106.0
B 1i8.0 140 114.5
c 136.5 133.5 133.0
D 98.0 98,5
Number of species 45 45
Friedman statisti&2$i 13.90 9.49
Significance level 0.01 0.05

0.05
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Table 3.5 presents the grand totsls of clusters for
each observer-analyst combination for the study, together
with a parametric analysis of variance of the data. This
confirms the absence of analyst differences in cluster totals
evaluated and the presence of large between-observer differ—
ences (F = 13.87, P<0.01). Examination of the observer
averages in the Table shows that observer D (two fieldworkers
operating as a team) obtained evidence for sn average of 300
territories on the Aston Rowant plot, sbout 14% more than the
average cluster total of 263 found by the single observers.
The confidence limits for the difference of 38 clusters between
observer D and the average of the other three afe i 15.5
(8nedecor and Cochran 1967, p. 301), indicating significant
differences between the results obtained by the team of two
individuals and those obtained by single observers. Similarly,
comparison of the results obtained by the highly experienced
observer A (average clusters = 282) against those of the less
experienced observers B and C (cluster averages of 256 and
2L9 respectively) show differences exceeding the LSD (Snedecor
and Cochran 1967, p. 302} of 18.9 for these data, showing that,
amongst the single observers, extensive experience of CBC work
can lead to an improved detection of breeding pairs on the

census plot.

Bpecies patterns

The previous analyses demonstrated that overall there
were significant differences between observers bub not between
analysts in the detectability of breeding pairs on Aston Rowanti.
It is possible to investigate these trends within individual
Species in many cases. Table 3%.6 rresents a series of para-

metric two-way snalyses of variance, for a total of 26 species.



e

Table 3.5 Two-way analysis of variance for 1977 territory totals
(a1l species combined) with respect of observer and analyst
{map interpreter). *3p< 0.01
Data table
Obsgerver
Analyat A B C D Totals Mean
W 292 259 239 305 1095 2738
X 277 25k 255 294 1080 270.0
Y 277 256 . 254 302 1089 272.2
Total 846 769 748 901 326l
Mean 282.0 256.3 249.3 300.3 272.0
ANCVA table
Source aof Degrees of Sum of Mean F
variance freedom squares - sguare
Analysts 2 - 2845 .25 0.19
Observers 3 L986.0 1662.00 13.87%%

Residuals 6 399.5 119.83
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Teble 3.6. ¥ ratio from two-wgy analysis of variance in respect of
obgerver and analy;t differences in cluster totals for individusl

species. The full data and ANOVA tables are presented in Appendix 5.

* P 0.05 ¥ P 0.01 #%k P 0,001
Species F-ratioc

Ansalyst Observer
Pheasant 3.00 I L 7HREE
Woodpigeon O.47 28.80%%%
Collared Dove 0.53 1.18
Magpie ‘ 0.27 7.27%
Great Tit 1.00 177 %
Blue Tit Te39% 193,60%%*
Coal Tit 1.00 128.60***
Marsh Tit O.h3 13.00%*
Long-tailed Tit 2445 18.18%=*
Wren 4.20 5B, 73%¥=
Mistle Thrush L..20 7 L00%*
Song Thrush 0.27 26,91 %%%
Blackbird 3.54 275.91#%*
Robin 1.09 b7 52%%%
Blackcap 1.50 79.38 %%
Whitethfoat 1.00 36.00%%*
Willow Warbler 0.96 23 HF %%
Golderest 5ol 13.78%=
Dunnock 1.80 17.80%%
Tree Pipit 3.00 13.00%=*
Greenfinch . 0.16 G.68%
Goldfinch 1.62 17.85%%
Linnet .69 12,31 %%
Bullfinch 1491 - 1.00
Chaff'inch C.31 22,72%%

Yellowhammer 2.28 S.4l®



33

Other species were excluded from this analysis hecause of
rather low clusger totals. Examination of the dsta in

Table 3.6 shows that all specles except Collared Dove angd
Bullfinech individually provided evidence for the presence of
differences between observers in identifying territories on
the site. For these two species, no differences between
observers nor between analysis were detected. All other
species except Blue Tit and Golderest also agreed in indi-
cating no differences between analysts in their evaluation

of the clusters from different observers. Differences both
between observers and analysts were indicated in the results
for Blue Tit and for Golderest, in both cases at the 5%
significance level. Thig is perhaps not too surprising a
finding, for one would expect in analysing the results for

26 species that one in 20 will generate a significant ¥ at
the 5% level by chance alone. It is perhaps signiTicant,
though, that Moss (1976) found particular difficulties in
applying the CBC method to Golderest. It may alsc be noted
that Blue Tit was the only species not to show any indication
of levelling-off in the estimated number of territories on
Aston Rowant as visit frequency was increased (Section 6).

it may therefore be concluded that individual species snalyses
confirm the overall analyses presented above, showing ithat
significant between-observer differences in censussing ability
are present but that the analysts agreed closely in their

technigues for evaluation of the census maps.

Tavle 3.7 assesses how observer differences in cCEeENSUS
efficiency vary between species. Observer variation was least
in respect of Bullfineh {11 per cent), followed by Dunnock (15

per cent) and Chaffinch (18 per cent). A further seven species
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Table 3.7 Observer variation in census efficiency for various species
Species Mean® Observer RMSb Coefficient
clusters clusters of variation,%
Pheasant 2.58 1.96 76.06
Woodpigeon 6433 6.00 9. 7h
Collared Dove 2.50 0.75 29,83
Magpie 2.67 1.49 55.90
Great Tit 1142 5430 4642
Conl Tit 3.33 3.27 g7.98
Marsh Tit 2.58 1.59 61.54
Long-tailed Tit 1.00 2.36 58.93
Wren 19.25 8457 L .51
Mistle Thrush L.17 1.97 L7.33
Song Thrush 10.67 2.87 26.88
Blackbird 23.08 9.18 39.78
Robin 27.08 B.38 30.96
Biackeap 5.08 4,20 82.62
Whitethroat 2,17 1.73 79.%4
Willow Warbler 26 4.2 7.95 30,09
Golderest 13.17 3.21 2l
Dunnock 20.50 3.14 15.34
Tree Pipit 1.88 1.20 &4 10
Zreenfinch 3.33 2.26 67.82
Goldfinch 2.33 2.54 108.79
Limnet 2.00 2.11 70.27
Bullfinch 16.17 1,10 10.87
Chaffinch 23.75 - h.28 18.C1
Yellowhammer 6.58 Poh2 36.77

Averaged from 1977 data for four cbservers each analysed in triplicate (Table 3.2)
RMS = root mean square for observers in the ANOVA's of Table 3.6
Computed as 100 RMS/Mean
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fell between 20 and 40 per cent varlation. The median value

of variability was about 52 per cent. At the other end of the
spectrum, the Goldfinch was the species most variably censussed
(109 per cent) but Coal Tit, Woodpigeon and Blackeap all ex-
ceeded the 80 per cent level. These figures reflect the re-
liability {ignoring absolute bias) of densities estimated by
individual observers (or observer teams) and not the uncertainty

of the sample average.

Discussion

The most important conclusion from the results just
presented is that there are no statistically significant
differences between the analysts in their evaluation of their
clusters on the CBC maps. This conclusion is directly contrary
to that of Best (1975) and Svensson (1974) who found major
differences between analysts as to the interpretation of the
results from the mapping method. Svensson's investigation
was the more substantial and reports the results of an experi-
ment in census map evaluation by H8 ornitholegists of varied
experience. Rach person was presented with a set of maps for
six species - Chaffinch, Willow Warbler, Blackcap, Garden
Warbler, Blackbird and Tree Pipit - and was requested to analyse
them in accordance with the IBCC rules. Svensson found that the
coefficients of variation in estimates varied between species,
from 16 per cent for Willow Warbler to 36 per cent for Black-
bird, reflecting species-specific difficulty in interpreting
the maps. The difficulties could not be related to the numbsr
of registrations nor tc the proportion of song or coniemporary

registrations.
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Comparsble coeffieients of variation computed for the
results from individual observers at Aston Rowant are pre-
sented in Table 3.8. For most of the species examined in
Svensson's (197&) study, variation was lower ai Aston Rowant.
Over all 26 species listed the median coefficient of variation
is only 6.0 per cent and in mést cages this was due to a
dgifference in assessment between analysts of only one clusier
by one analyst. Teble 3.9 shows that 66.3 per cent of all
species-observer combinations agreed within this limit (i.e.
en average discrepancy between the three analysts of 0.33
clusters). Analysts were slightly more variable over data
from certain observers: for each of the observers A, B and C
over 69 per cent of the assessments agreed at this level, but
for observer D, only 50 per cent did so (Table 3.9). Neverthe-
less, the difference was not statistically significant between
the four cbservers (X2 = 4.61, @.f. = 3, n.s.), though it
approached significance when the pooled results of three solo
observers were compared against the observer team D (X2 = 3%.23,
d.f. = 1, C.05<P<0.10)., This result points to the possibility
that maps from some observers may be relatively more difficult
for the analysis to interpret, because of & scarcity of con-
temporaneous registrations, precision of plotting registrations,

and other such factors.

Returning to Table 3.8, it is clear that maps of certain
species are substantially more difficult to interpret than
others. HMistle Thrush assessments were notably variable, with
assessments for data from each of the four observers exceeding
20 per cent in variation. Magpie, Greenfinch and Linnet were
other species that gave trouble. These species elither have

very large territories {perhaps not adeguately surveyed by the
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Table 3.8 Coefficients of varistion (%) between three analysts for cluster

totals for different species censused by four observers. Data from Table 3.6.

Species A B C D
Pheasant 0.00 1574 000 21.65
Woodpigeon 28.87 0.00 25.00 5.09
Collared Dove 0.00 %3.33 21.65 2h T
Magpie 15.74 2h 7L 3. Bl 0.00
Great Tit 10.41 10.19 7.87 12.38
Blue Tit 9.96 5¢26 0.00 5.26
Goal Tit 0.00 12.37 0.00 0.00
Marsh Tit 0.00 0.00 3o 6l 157k
Long-tailed Tit 0.00 13.32 0.00 2k 7l
Wren %2.15 L.33 9.11 8.66
Mistle Thrush e 7h 25.00 21.65 21.65
Song Thrush 5.97 0,00 h.56 5.09
Blackbird 2.28 2.71 Balib 3.45
Robin . 5.39 279 0.00 472
Blackecap 8.66 13.32 7.87 0.00
Whitethroat .00 3h..6h 0.00 0.00
Wiliow Warbler 2.28 2.58 9.09 4.00
Golderest 7«1k 10.82 7469 1155
Dunnock 3.09 5.00 0.00 5.68
Tree Pipit 19.25 28.87 0.00 0.00
Greenfinch 25.00 12,37 k.6l 0.00
Goldfinch 13.32 3h .64 0,00 0.00
Linnet 2lis The 13.32 157 340 64
Bullfinch 16.37 5.1 .32 10.00
Chaffinch 2.4 2a447 L.76 3.70

Yellowhamer 0.C0 16.67 10.39 17.62
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size of the census plot) or are semi-colonial birds (for

whichh the exactwnumber of breeding palrs present may be
difficult to establish). No evidence is available to ex-

plain the between species #ariations in Table 3.8. For his
study Svensson suggests that the distinctiveness or otherwise
of the clusters was an important factor, though difficult to
measure objectively. It may be significant that Goldcrest

and Blue Tit - both of them often generating diffuse rather
than distinct clusters (Moss 1976) - were the ohly two species
to yield statistical differences between the BTO analysts as

to the final cluster totals. Svensson also noted a small but
statistically insignificant increase in estimates with
analysts' experience. A major complaint of the participants

in this experiment was that they lacked nabitat details in
conducting the evaluations, a point relevant to Best's (1975
finding that analysts familiar with the census plot zschieved
better fesults than did others. BTO analysts have access to
habitat maps in the course of each census plot analysis and
this must account at least in part for their performance being
better than found by Best and by Svensson. It is clear thait
the method of training the CBC analysts used in the BTO naticnal
CBC scheme provides an adeguate method of overcoming the other
problems identified by Best and by Svensson. This is an im-
portant validation of the CBC practice within the BTC scheme,
since any observer differences present are separately excluded
by the process of pairing data from individual observers across
years before including their results in the estimation of ammusal

population changes {Section 4).

The formal ANOVAs presented above were all conducted in

1978 and based on a single season's (1977) fieldwork. However,



Lo

it is worth noting that z check of analyst consistency made
with a sub-set of the data for 1978 approximately twelve
months after the present analyses were performed yielded
equally consistent results (Table 4.1). The evidence thus
suggests that no drift in analytical method occurred at least
over a periocd of a year. In the course of the normal CBC
working, of course, consultation between analysis constantly
takes place as to the interpretation of "difficult" species-
plot combinations, so that any drift would have to take ﬁlace
onn the part of all analysts simultaneocusly. Whilst this seems
unliikely, it does indicate that there is merit in maintaining
a pool of analysts who participate each year in the evaluation
of the CBC returns, thus rendering drift in time unlikely.

The possibility of drift could also be systematically aveided
by including in each year's CBC analysis copies of maps from
previous years, to be analysed independently {and preferably
"biind") by each analyst. Such a precaution would obviate the
possibility of bias arising through one of the few channels of
bias remaining following the validation of current practice

obtained within the present study.

The present study clearly established that differences
between observers in census efficlency were present. Enemar
et al. (1978) note that few such studies of observer differ-
ences have been carried out in respect of the mapping method,
However, Enemar (1962) has compared the census efficlency of
six ornithologists in the course of a single census visit to
a Swedish plct, a plot previously surveyed for several years
by one observer but unfamiliar to the other five. He found
considerasble variation in the totals of the different observers
but the highly experienced observer differed from the others

systematically only in detecting more species (211 other
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observers missing from three to six species) and in most
freguently repozting the maeximum count of six census workers
for each individual specles. On average wo Observers
separately censussing an area in a single visit cocincided as

to 75 per cent of their birds.

The studies by Enemar (1962) on six obsdrvers and by
Hogstad (1967) on four observers accord well with those pre-
dicted by s binomial theory with visit efficlency averaging
50 per cent (see Section 6). This is in line with two

separate years' results by Enemer et al. (loc. cit.) using

four and three obssrvers. Results from Jensen (1971-72) on
Danish marshland are also in agreement with this model.
Chessex end Ribaut (1966) report that two independent surveys
of & Lausanne cemetery park yielded very similar totels for
22 species (correlation r = 0.990, P <0.001 for 21 species
with the status of the remaining species, the Hoﬁse Sparrow,
uncertain for both observers). Finally, Snow (1965) reports
the results of paired censusses by independent observers of
four English farms: for 11 common specles the correlation
coefficients between the pairs of observers were 0.860,
0.964, 0.938 and 0.824, pointing to observer ability as a
rather small factor in the eensus resulis on two of the four
farms. Enemar et al. (1978) in fact concluded that any
averagely experienced ornithologist could adequately substitute
for any cother without introducing appreciable error in the

census results.

In practice, these differences do not matter for the
calculstion of the annual CBC indices since it is shown else-
where (Section 4) that these observer differences are cancelled

out by the process of pairing of census plot resulis across
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years, That is, each observer scte as his own_control in
eliminating the effects of his own census efficiency, pro-
vided only that‘%e is consistent in effort from year to year,
and that his efficiency is independent of the population
levels concerned. The bpresent findings do indicate, however,
that census plots covered by teams of people need consistency
in respect of the size of group undertaking the field visits
from year to year, since = striking difference between the
results of observer D (two fieldworkers working as a team)
and the other observers emerged (Table 3.5). *Significant
bias would therefore be intreduced were a group census plot
t0 be censussed systematically in one year by a group of two
or three people working together on all visits but in 2 second
yéar by only one member of the group. It is probable that
this effect will be much less important if group size varies
randomly amongst visits within & single year. It seems
desirable to draw the presence of this bias to the attention

of CBC workers undertaking communal study cof CBC plois.

A relatively minor source of observer variation may
be the difference in time of day between the census work of
observer ¢ and that of the other three observers, the former
working 0600-0500 hra, the latter group chiefly 0900-1330 hrs.
Time of day certainly affects the results of avian census work,
with early merning counts yielding'mqre registrations of birds
than do counts at other times of day (Robbins and van Velzen
1970). 1In Finnish experiments on the use of the line transect
method, late morning census work achieved only 87 per cent of
the density of estimates made in early morning; afterncon
censusses achieved only 51 ﬁer cent, and evening censusses
only 62 per cent of the early morning results (Jdrvinen,

Viistnen and Haila 1977). Because of the cumulation of records
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into spatial clusters, the mapping method used in the CBO

scheme should not be as sensitive fto time of day. This was
tested here by cslculating the loss of clusters for an eight-
visit CBC site if efficiency altered in line with the Finnish
transect results. (An eight-visit census is considered to be
the normal minimum for use in the naticnal CBC index). If
early morning census efficiency (i.e. proportion of territorial
birds present actually registered) is 60 per cent (Enemar 1959,
Lack 1976) the chances of failing to detect a territorial bvird
on at least three visits (as required by CBC rules) are as

shown in Table %.10. Thus with eight visits, CBC mapping at

any time during the morning would give acceptable results if
census efficiency is 60 per cent or higher; with lower efficiency
more visits would be necessary. Afterncon and evening counts
would be unacceptable for density estimation. (NWote, though,
that these figures refer only to errors in absolute densitiles:
because of the across-~year paliring procedure the CBC index
would not be affected unless the time of censussing changed
betwesen years). The calculations of Table 3.10 predict slightly
higher rather than lower efficiencies of bird detection on the
part of obhserver C censussing in the early morning whilst

Table 3.4 shows that he was in fact the observer with the

lowest totals of the four. - Enemar (1959) notes, however,

that at very high densities of birds the greater registration
freguencies of early morning work may actually be a disadvantbage
gsince individuel singing males elsewhere were noit then easily

identified as such.

Another source of variation in observer efficiency
appears to be experience of CBC work. Observer A had extensive

experience of census work in a variety of habitats and over



Table 3.10 Census efficiency at different times of day when

using the three-registration criterion with eight census visits.

Time of wvisits Relative viait Absolute visit Probability of
eff'iciency & efficiency including territor:
Early morning 1.00 0.60 0.95
Late morning 0.87 052 0.88
Afternoon G.51 0.31 Oed47
Evening 0962 Oa}? 0065
8

Notes: Based on line transect data of Jarvinen et al. (1977).
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many years and was also extremely well acquainted with the
results of hundreds of CRBC plots throughout the country in

the course of hgs routine analysis of these maps. At Aston
Rowant he showed high efficiency in accumuiating evidence

for breeding palrs on the census plot. On the other hand,
there was little difference in census efficiency between
cbservers B and £, despite the fermer not having had previous
CBC experience and the latter having two previous years'
experience on the Aston Rowant plot. It may be significant

in this respect that Enemar et al. (1978) foﬁnd no differences
in census results obtained by -four observers of "extensive and
comparable experience of the mapping technigue."” 'Jt may be
that individual differences in ability are more impertant than
the extent of census experience as such, though the importance
of the latter must not be dismissed lightly. The pair of
fieldworkers designated as observer D had many years experience
of CBC censussing, though this does not account for the differ-
ence beitween the resulis for them and observer A, It could be
useful to further evaluate the effect of extent of census ex-
perience by analysis of the census results from some of the
longer-running CEBC plois in the national scheme, though care
will be needed to avoid the results being confounded with long-

term population changes in the species present.

Figure 3.1 suggests that the duration of fieldwork was
a component in the better field performance of observer D.
The CBC Tieldwork guide-lines do not set down specific targets

for field time though observer consistency of effort velween

years is requested. The Figure shows that observer D spent
substantially longer on the plot both in 1977 and in 1978 and
that their link with greater cluster totals was reflected in

an overall (across years and observer) correlation with field tim
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Since bird density on the site could (and did) vary between
years there is ﬁo a _priori requirement for overall correlation.
Within each year the correlations were positive but not signi-
ficant with only four data points (1977: r = 0.802, P<0.3;
1978: r = 0.870, P = 0.2). Combining the within year cor-
relations by z transformation {Snedecor and Cochran 1967)

gave a pooled correlation corrected for differences in bird

density of 0.840 (P = 0.085).

The 1ink between cobserver efficiency and time 1in field
indicated by Pigure 3.1 is suggestive but, becsuse of the con-
founding of variébles present, not conclusive., Particularly
interesting is the possibility fthat the confounding cof time in
field =nd previous census experience 1s genuine, with experienced
observers deliberately spending more time over each visit.
Svernsaon (19?9) concluded that improving the effort of individusi
visits was the best option for improving the overall efficilency
of & mepping census. In ihe same-vein, Pomialeje (1980) re-
commended concenitirating on scquiring high gquality registrations
(simultaneous song, territorial boundary disputes, etc.) in
enhancing census efficiency, a point met by greater time per

visit.

It is worth noting that the differences in total census
efficiency amongst the observers A, B and C were only of the
crder of 15 per cent despite thelr range of census experience.
Such a difference is comparable with the confidence 1limlts of
the annual CBC indices and would of course be reduced by the
large sample of observers participating in the national scheme.
(Williemscn {1968a) suggests that the CBC index 1s sensitive to

within five per cent for Blackbird and to within ten per cent
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for Skylark, Great Tit, Blue Tit, Song Thrush, Rebin, Dunnock,
Chaffinch and Yg}lowhammer; a little outside this limit are
Partridge, Wren, Whitethroat, Willow Warbler and Linnet). The
results in Table 3.7 support this broad rankiﬁg, except that
Willew Warblers at Aston Rowant were censussed with less varia-
bility than suggested by Williamscen. The figures indicate that
perhaps half the commoner species on the plot were being censusses
with adeguate precision to permit one to ignore observer differ-
ences in assessing avian densities, even given only gquite modest
samples of census plots. Further, these figures could probably

be improved upon given greater standardization of fieldwork

time (cf. Pigure 3.1).

The resulis of the Section provide useful reassurance
that densities evaluated from the CBC returns may be used for
comparisons bhetween habitats or between years, to an acceptable
approximaticn. Where gufficient replicates of particular
habitats are available, which will cften be the case with the
large number of participants in the CBC scheme, the possible
bias is correspondingly reduced. This side of CBC analysis has
not been undertaken to any extent in the past, vecause of un-
cer{jainties as to the effect of observer error, but the present
study suggests that the erroers involved are tolerabie. Possibly
more important for such work ars the edge effects described by
Cousins (19?7), who Ffound that the incorporation of territories
on the periphery of a census plot could lead to significant

variations in estimated densities.

In summary of this Section, the presént resuilts confirm
that the training process for CBC analysts effectively removes

individual variation, so that the turn-over of analysts over

the years has little or no effect upon the calculation of a
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CBC index. Observer differences are present, however, and
their effect on-the CBC index calculsations needs to be re-
moved by the across-year pairing of census resulis. Signi-
ficant sources of observer variation are probably the number
of observers operating during a census visit and, possibly,
extensive experience of census work. Whilst these effects
do not influence the CBC index if held constant from year

to year, they do have implications for the use of estimates
of spatial densities of individual species recommended by

Milner and Hormby (1977).
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fn important assumption of the CBC methodology has
been that much of the effects of observer differences in
field censussing expertise is eliminated by the technique
of pairing sites across years and including in the annual
estimation of population change only those sites censussed
for the species in both years (Williamson and Hemes 1964,
Tayior 1965}. Milner and Hornby (1977) strongly emphasized
the dependence of the validity of the CBC index on the con-
sistency (and not on the accuracy) of the field observations
from year to year and pointed to the strength of the statis-
tical examinations of this consistency. They drew attention,
however, to the absence of any field investigation of the
assumption that plot retention across years ensured consistency
and recommended that such a test be conducted. The work at
Aston Rowant inecluded an experimental test of the validity of

the assumption.
Materials znd methods

The census work at Aston Rowant was conducted both in
1977 and in 1978 by the same observers, so that with absolutely
standardized analysis of the _species maps each observer pro-
vided an independent estimate of the change in population level
for each species. The extent to which these vary within each
species 1is thersfore a measure of the consistency of estimation
of population change. If this variation is less than beiween
observer variation in the absolute population estimates for

gach year, the power of the pairing procedure is also demonstrated

The ten-visit censusses of each observer for 1977 and for

1978 were used as the basis for the analysis. It was not possible
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to have one analyst process all the maps but this is un-
important since bgtween analyst variation has already been
shown to be small (Section 3).Instead, the 1978 species maps
were independently prepared from visit maps by BTO staff not
involved in the subsequent analysis and each specles map
assigned in stratified random order to one of two analysis,
the stratification ensuring that esach analyst evaluated
exactly two of the four replicate (different cbservers) maps
for each species. The two analysts had previously analysed
duplicate ccpies of all_the 1977 species maps. In this way,
each analysti processed both years' maps for a given specles-
observer combination but analysed only half the species cen-
sussed by a given cobserver and only two of the four maps for
any one species. These precautions minimized the effects of
any residusl of bias which might have existed between the two
analysts. However, as a final check an additional twenty-two
1978 species maps for one observer were duplicated and analysed
by both analysts, thereby providing a direct control against
the possibility of their having drifted apart in analytical

procedure since the earlier study of their mutual consistency.

The empirical results provided registrations for 66
species (Table 3.1), but not all of these were equally amenable
to use in estimating the change in breeding populations between
the 1977 and the 1978 breeding seasons. The statistical anslyses
applied thersfore differed between species. Where the combined
territory counts were large enough, a 2 x L contingency table
for year and cbserver was constructed and tested using X2
(Snedecor and Cochran 1967, pp. 240-241). This allowed analysis
of data for 21 species, though some of these had rather low

expected frequencies and need cautious acceptance. A further
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16 species yielded too few registrations to allow adequate
territory analygis. The remaining 29 species were toco scarce
on the plot to meet the assumptions of X2 snalysis, involving
as they did only 1-3 territories in both years for at least
one of the four observers. These low density species data
were therefore pooled in a non-parametric asnalysis of variance

distribution,

Results

Table 4.1 presents the results of duplicated analyses
of a single observer's results and compares theg rggulting
population change estimates within the analysts. The species
used In the analysis provide a cross-section of those recorded
on Aston Rowant during the census, providing checks over species
density, size of population change, habitat requirements and
breeding season. As with the 1977 data, the 1978 territory
estimates were highly correlated between analysts {untransformed
data r = 0.9987, P<0.001), exact agreement veing obtained for
18 out of 22 species. Comparison of the two analysts' estimates
of population changes between 1977 and 1978 gave 17 species with
identical estimates, four cases of estimates differing by only
one cluster and one case (Wéen) where the estimate differed by
twe territories. The discrepant cases divided almost equally
as to sign between analysts, three being positive differences
of one territory and two (one each of one territory and of two
territories) being negative. There was thus excellent agreement
between snalysts in evaluating the 1978 da%a and 1n the overall
estimatlion of population changes when observer identity was
held constant. Analyst identity is therefore ignored in the

following consideration of observer differences.
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Table hel Replicated analyses by two analysts on 1977 and 1978 data from a
single observer and the resulting estimates of population change.
Species Analyst X clusters Analyst Y clusters Difference in change

1977 1978 Change 1977 1978 <Change (enelyst X - analystY)

Sparrowhawk 0 1 1 b 1 i 0
Kestrel 0 1 1 0 1 1 0
Red-legged Partridge C 1 1 0 1 1 0
Wood*Pigeon ¥ 10 6 5 10 5 1
Turtle Dove 1 P ~1 1 P -1 0
Collared Dove 2 2 0 3 2 - +1
Carrion Crow 1 2 1 1 2 1 0
Jackdaw 0 P ¢ P P 0 C
Magpie 2 2 0 2 2 0 o
Bhue Tit 8 10 2 8 10 2 0
Coal Tit 2 7 5 2 7 5 0
Willow Tit G P 0] P P 0 Q2
Long-tailed Tit 2 1 -1 2 1 -1 0
Wren 28 35 7 2k 33 g -2
Blackbird 17 20 3 17 19 P +1
Song Thrush il 8 -3 12 9 =3 0
Garden Warbler 1 1 8 1 1 0 o}
Chiffchalf 1 1 ¢ 1 1 0 0
gpotted Flycatcher O P 0 P P 0 0
Meadow Pipit o P 0 P P 0 0
Greenfinch 2 & 2 Z 5 3 -1
Yel lowhammer 5 7 2 6 7 1 +1
Notes

P refers to regisiratiorsof the species too few in mumber to aliow

establiishing a cluster on the basis of the standard CBC rules.
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Table 4.2 presents a 2 x 4 contingency itable for
Willow Warbler,. to illusirate the method of analysis. The
1977 and 1978 cluster totals were entered, according to
cbserver identity, under one of the four colums for obh-
servations and row and column totals computed. The 1978
totals were then expressed as a proportion of the cobserver's
1977 plus 1978 total and a X° computed to test for consistency
of this proportion between observers. Thus, had there been a
50 per cent drop in Willow Warblers between 1877 and 1978
and had the between-year observer pairing acted precisely,
cach observer would have recorded rroportions éi = (0,333,
irrespective of the different field abilities of the observers
as expressed in their respective combined totals (ni) for the
two years. The lower the X2 value obtained, the more closely
alike are the observers in their detection of percentage popu-
lation change. With three degrees of freedom in the Table, X2
mist exceed a value of 7.81 before there is statisticsl evidence
of discrepancies between observers. Conversely, though, X2
values less than 0.35 are essential for statistical proof that
the percentage changes estimated by the four observers are
identical. The test is similar to that applied by Taylor (1965)
in testing for differences in broporticnal change between CBC

plots.

(It should be noted here that this use of contingency
teble analysis is not ideal for such testing. It is relatively
gasy to falil to demonstrate heterogeneity i.e. X2 stay below
7.81 in the paragraph sbove - and this by itself does not prove
homogeneity. Yet the requirement of agreement good enough %o

bring X2 below 0.35 1s extremely strong and difficult to meet).
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Table 4.2. The year by observer contingency table for Willow Warbler

iilustrating the caleulations involved.

Observer A B G D Row total
Clasters recorded in 1977 25 23 %6 2k 108
Clusters recorded in 1978 (xi) 21 23 29 25 98 (x)
Column total (ni) U6 46 65 49 206 {N)
P, (:éci/ni) 0.456 0.500 0.446 0.510 0.476 {p)

? =(Sp,x, - pXj/p(l—p)

= [(21) %46 + (23)2/06 + (29)°/65 + (25)%/49 ~ (98)%/206 ) /0.L76(1-0.476)
= Q.64

with (4~1)x{2-1) = 3 degrees of fresdom
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Table 4.3 presents the results of this analysis for
the 21 species for which sufficient number of clusters were
recorded over the two years. 1In no case was there any evi-
dence of significant disparity between observers as to the
percentage population change between years. On the ocother
hand, no species displayed statistically ldentical population
change estimates amongst the four observers; this presumably
reflects the small sample size involved here. The important
conclusion is that, in respect of statistical significance,
the different observers do not disagree in their estimdtes of
the population changes which occurred in these 21 species

between 1977 and 1978.

The data from these 21 specles may also be analysed
coliectively for evidence of observer difference in éstimat—
ing population changes, by means of a Friedmsan fwo-way analysis
of’ variance. Xor each species we have four estimstes of the
annual population change between 1977 and 1978 (measured as p)
so that 21 matched sets of four estimates are available.

Within each species the p; can be ranked 1 to L in increasing
size and the resulting ranks added for each observer to yield
totals of 38, 58.5, 55 and 58.5 for observers A, B, C and D
respectively, the ffactional ranks originating where ranks were
averaged when the Py valueslof two observers were sgual.
Dividing these rank totels by 21 gives average ranks of 1.81,
2.78, 2.62 and 2.78 for the four obsservers, suggesting some
tendency for observer A to achieve consistently low rank

i.e. smaller percentage changes between the two years than
estimeted by the other three observers. Calculation of

Friedman's two-way analysis of variance statistic Xgrfrom.these



Table L.3 Census data for 2 x 4 year by observer contingency table
analyses for 21 species with adequate clugter totals for all cbservers.
bpecies marked with asterisks had expected values of at least 5 clusters
for all observer totals and are thus guite robust underccz analysis.
Other species had at least one expected value below this (though above
1.0) and were therefore less satisfactory for X? calculations: they are
certainly adequate wherever the other sevencells had expected values
above 5.0 {Snedecor snd Cochran 1967, p. 241). With three degrees of
freedom in a1l tablesc{? must exceed 7.81 for statistical evidence of

differences between observers.

Species Year Clusters recorded from observer 3(?

A B c D

Wood Pigeon 1977 5 A 5 11
‘ 1978 7 6 10 15 0.35

Gollared Dove 1977 2 3 2
1978 2 3 3 0.55

Magpie 1977 & 2 2 3
1978 2 2 2 5 1.17

Great Tit * 1977 13 10 ri 11
1978 9 6 8 12 1.37

Blue Tit * 1977 1A 18 8 19
1978 1% }8 1G 13 1.16

Coal Tit 1977 6 5 2 6
1978 7 7 7 5 2.2

Long-tailed Tit 1977 5 h 2 b
1978 2 2 1 L 0.54

Wren * 1977 19 1 21
1978 20 20 33 26 0.55

Mistle Thrush 1977 L. L 3 L
1978 h 2 b 5 1.72

Song Thrush * 1977 10 ] 12 13
1978 7 8 9 9 0.18



Table 4.3 contees

Speciles

Blackbirg *

Robin =

Blackeap

Lesser Whitethroat

Willow Warbler *

Golderest *

Dunnock #*

Greenfinch

Bullfinch *

Chaffinch =

Yellowhammer *

Year

977
1978

1977
1378

1977
1578

1977
1978

1977
1978

1977
1978

1977
1978
1977
1978

1977
1978

1977
1978

1977
1978

Clusters recorded from observer

A

25
19

30
17

6

25

o F

19

ﬁi.§ ~ o g E

B

22

o = 38

23
25

e

17
19

27
26

8

.10

36
29

13

23

19

12

22
23

D

30
28

32
29

2
2

25
13

19
19

27
37
10

§02

0.80
2.3k

1.93

0028

1.99

0.87

1.45

C.61
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data gave a value 8.24, not gquite significant with three
degrees of freedom (Xar = 8.24, 0.05<P<0.10). The data
thus come close %0 demonstrating a slight observer bias on
the pari of the observer A when the evidence from alil 21
species is considered. Even so, the data de not formally
substantiate bias and none of the individual species analysed
(Table L4.3) provided evidence of discrepancies between cbservers.
The analysis therefore indilcates that any bias present is toc

glight to influence the normal calculation of species CBEC

indices.

The analyses of Table 4.3 suggest that the estimates
of peopulation change made for each species will he correiated
btetween observers. The extent to which such agreement held
was estimated by computing Kendall's coefficient of concordance
for the four sets of 21 population changes (Siegel 1956).
The coefficient obtained was W = 0.642 (X° = 51.38, a.f. = 20,
P<0.001), to be compared with the value of unity for perfect
consistency. Thers was therefore very significant agresment
between the four observérs as to the population changes under-
gone by these 21 common species even though in Table 4.3 no
single species could be feormally proven to have a population

change estimated homogeneously across observers.

These results apply to the 21 speciles listed in Table
L.,3 and relatively numerous on the census plot. Table L.4
treats the data from the remaining 45 species recorded by at
least one observer in ong year. Most of these species had
only C0-2 territcries identified on the census plet according
to most of the four observers (Table 3.1), so that the x4
analysis of Table 4.2 was inapplicable. The informaticn was

therefore tested for evidence as to differences between
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Table k.4 Comparison of freguency distribution of the range of estimates
of' the 1977~78 population changes made by each of four observers with
the Peisgson distribution, for 45 species for which cluster totals weres

individually too few to rermit %? analysis.

Range in estimate of Observed Expected Deviation ;é contribution
population change frequency( frequency(®)
0 18 17.69 0.31 0,005
1 15 16.52 -1.52 0.34
2 9 771 1.29 0.22
3 3 2.40
[5-08
4{+) 0 0.68 ~0.C8 0.C0,
2

% = 0.37, 4f = 2,0.80¢P < 0.0
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cbservers in a different way. For each species the range

of the four estimates of the 1977-1978 population change

was calculated. If all observers were identical in the
consistency of their (individually different) census
efficlencies bhetween the two ¥Years, the range of the four
estimates would be zero, except in so far as the statistics
of small numbers introduced rounding effects (i.e. the
recorded territory totals can only take ihteger values ).

In the absence of any systematic bias on the part of any
observer, the observed range of estimates for each species
should deviate from zero values in a random manner and the
distribution of the ranges computed for the 27 species studied
should conform to a Poisson distribution. The results (Table
Lb.4} show that the observed distribution did not deviate
significantly from the Poisson pattern (X2 = 0.36, d.f., = 2,
0.80<P<0.90). The results therefore do not prove the dis-
tribution was a Poisson one, failing to come within the five
per cent level reqguired for statistical goodness of f£it to

the distribution.

Irrespective of whether the Poisson model of Table l.l
is in fact correct, the observer variation in estimation of
these species population chéhges can be evaluated by pooling
the data for the 45 species and using the Kruskal-Wallis non—
parametric analysis of variance (Siegel 1956). For all 45
Species the resulting statistic was X2 = 3,12 (d.f, = 2, not
8lgnificant), indicating absence of statistical significance

-+

to the between observer estimates of popuiation change. I+t i

42]

pessible, however, to argue that such an anzlysis is unduly
welghted by the presence of results from the 16 species

registered but not proven to hold territory on the plot (Table 3

1%

Log
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For this reason a Separate analysis of the 29 territorial
species was conducted, yielding X2 = L.84 (da.f. = 2, not
significant). This pooled analysis for the scarcer species

2%t Aston Rowant is thus consistent with the individual ansalyses
of Table 4o3 in supporting the idea that estimates of population
change between years are not influenced significantly by

observer expertise.
Discussion

The finding of Table 4.3 was that there was no evidence
of significant differences between observers in the estimates
of population change made from their individual population
Censusses for the two years is a most important one. With
the analysis for low density species it provides experimental
evidence for the validity of a fundamentai assumption of the
Common Birds Census scheme, that hetefogeneity of observer
ability is not a source of bias for the annual CBC index,.
Statistical evidence to this effect has of course been provided
previously by Taylor (1965) who showed that the population
changes reported by a large number of observers were satis-—
factorily homogeneous within year-pair (see also Milner and
Hornby 1977). The present study is particularly valuable
confirmation of the CRC assumption because it has already been
Shown (Section 3) that the observers participating in the
Aston Rowant study did in fact differ significantly in census-
ing ability. Thus, sven though Table 4.3 provided little
statistical evidence for homogeneity of population change, the
mere fact that no heterogeneity could be demonstrated when
given known heterogeneity of observer efficiency, demonsirates

that the process of plot (observer) pairing beitween years
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gdopted nationally is an effective means of eliminating
observer abllity. as a fachor influencing the estimate of

annual population change.

Enemar et _al. (1978) have reported a comparable

analysis of the between year population changes detected

for 13 species on a Swedish census plot surveyed independently

by three observers: for nine species all three cbservers
agreed as to the directilon of change, for the remaining four,
one observer disagreed with the other %two. The correlation
coefficients between the change measured by each observer
were 0.88, 0.65 and 0.65 for the three pairiﬁgs'of observers.
These coefficients are surprisingly comparable with the Aston
Rowant data (Kendall concordance of ©.64), since the Swedish
study found negligible differences between observers as to

mean census efficliency.

Nilsson (1977) found that his estimates for population
changes for titmice, Nuthatch and Treecreeper in twe Swedish
woodland plots were rather poorly correlated with the true
changes (as detected by intensive mepping, colour-ringing sand
nest searching). He identified the reasons for these low
correlations as (1) delay of one week in the timing of census

visits on one plot, such that markedly less song activity was

included within the census periocd, and (2) advancement of egE—

laying by the titmice in one year, by some 10-14 days, result-

ing in egg-laying and 1ts associated pezk of song activity

falling cutside the normal census periecd. Slagsvold (1973%a,b)

likewlse found that singing by the Song Thrush decreased

seasonally and suggested that census visits should be timed eact

year according to phenological observations for that year.

=
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#hilst this is undoubtedly a valigd comment on intensive
single species studies, it is not a practlcal response
within national census schemes Such as the CBC and the
Swedish Breeding Birds Survey for which many Species with
diverse breeding seasons mast be monitored @ilner =and
Hornby 1977, Svensson 1979). TIn addition, it seems that
Such seasonality is more pronounced at northern latitudes
(8lagsvold 1977) and the results from seasonally con-
centrated visits to Aston Rowant do not support Slagsvold's

(1973%a, b) argument (Section 7, O'Connor 1980).






SECGTICN 5

A COMPARISON OF IPA AND BELT TRANSECT METHODS

WITHE THE CBC METHOD
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The IPA system of point counts was first describesd by
Blondel et _al. (1970) and has been developed chiefly in
France {(Anon. 1977), while belt transect methodology has
received a great deal of recent attention from Swedish and
Finnish ornithologists (e.g. Jérvinen and Viisgnen 1975).
Both systiems offer considerable savings of time in comparison
with the mapping methed in obtaining results on population
changes and on the ranking of dominance in the bird community,
and enable much larger areas to be surveyed. However, neither
provides the information on territory location afforded by the
mapping methed, and both are regarded as less accurate than
the mapping method in assessing total population densities.
Recent work (Dawson in prep.) suggests that point counts can
be used even more effectively than is the case with the IPA
system, but such considerations lay outside the scope of the

present study at the time of iis fieldwork.

The purpose of the present study was %o assess the
results of the two methods under British conditions in re-
lation to an intensive mapping programme. For the IPA method
a second aim was to investigate how its results varied with

the time spent at each counting point.
Methods

The point count methodology as far as possible followed
the recommended standard (Anon. 1977). However, only ten
census points were used in the present study and this is a

rather small sample by French IPA standards (Ferry, pers. comm.
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The ien points were chosen, disiributed roughly egui-
Gistantly and aﬁqleast 50 m inside the plet boundary; they
were situated at an easily located geographical feature such
as a marker post or a Jjunction of footpaths. The habitat
around the peints varied considerably as to the density of
the surrounding scrub and the amounts of open ground and cpen
Sky visible from the point, but the habitats sampled by the
point counts were in roughly similar proportion to those of

the total census area.

Two counts, one early and one late seagon, were made
by an observer from each point in each of the seasons 1977
and 1978. In 1977 only, a second observer made five-minute
counts from . independently-selected ten points: two points
were comnen to both observers and a further two were separated
by less than 50 m. The distribution of both sets of points is

shown In HFigure A.1.

Hach count by the principal observer consisted of four
sequentlial five-minute periods. All birds seen or heard were
recorded only oncs during the twenty minutes, using the Common
Birds Census symbols for species, sexes and activities. To
reduce the chances of recording the same bird more than once,
registrations were mapped around the point, giving their
direction accurately but scaling down their distances from the
point so that a tight cluster was formed. At the end of the
count a boundaery line was drawn to identify the registrations

‘made at each point.

Visit dates and times are given in Table 5.1. Note that
visits in the late morning and the afterncon are not recommendsed,

at least for French conditions (Anon. 1S977).
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Table 5.1 Dates of TPA census work at Aston Rowant

Year Date Time - (BST) Observer Points censused
1577 Yay 2 0945-1215 8 6
May & 0945-1125 3
May 6 0900~1035 T 10
Juns 1 0945~1240 3
June 3 1000-1115 S
June G 0900-1035 T 10
1578 May © 1100-1220 S 3
May 9 13351650 S 7
June 8 1000-1200 8 5
June 8 1330-1535 S 5

Total census times:

1977 Observer 3 500 min
Observer © 190 min

1978 Observer 8 520 min
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In practice it was found convenient to leave a full
five minutes be?ween counts for travel between points even
though only two or three minutes walking was usually involved
so that the subsequent series of five-minute periods were
easier to time:; thus, ten five-minute counts took 95 minutes,

and ten twenty-minute counts 245 minutes, to periorn.

At the end cof the season the IPA lists from the various
points were calculated as described by Blondel et al.
using the scoring of 1 for singing males, pairs and family
parties, and 0.5 for single birds seen or heard. The higher
of the two counts for each species was taken as’tge IPA wvalue
for thai season,. Separéte IPAs were worked out for five, ten,

fifteen and twenty-minute count pericds.

The belt transect method used was based on the procedure
described by Jhrvinen and VAisinen (1977) but with modifications
to suit both the longer breeding season and the shape and size

of' the Aston Rowant plot.

The methed involved recording birds‘within 25 metres of
a transect line, that is, inside a 50 metre wide "main belt'.
Birds seen or heard beyond this distance, or only seen in
flight, are also recorded in a "supplementary belt". Together
the two belts are termed thé‘"survey beit". Since the area of
the main belt is known, densities can be calculategd simply from
the main belt data, but after calculation of specles~gpecific
correction coefficients, it is possible to obtain more reliable
estimates of density from the survey belt. The belt chosen was
a loop, as far as possible representative of the habitats of
the plot snd keeping away from the plot-boundaries; the choice
of route was howevér constrained by the availability of cleared

paths. The route together with the 50 metre main belt is shown

in Fligure 5.1.
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The route was not ideal in that part of the main belt
lay outside thewCBG census plot, and also in that it was
possible that birds singing in the centre of the plot could
be recoraed in the supplementary belt from opposite sides of
the transect loop. The route was 1.61 km in length, but the
area of main belt lying within the census plot was only 7..L5

hectares.

A falirly slow walk was employed, averaging less than
1.4 km per hour, and all birds not behind the observer were
recorded. Common Birds Census abbreviations for species and
activities were used. Registrations were made on a 1212500
scale map of the census plot on which the route and main belt
had previously been drawn. Visit dates and itimes for the belt

transects are shown in Table 5.2.

Two transects were made each season, as a modification
of the ¥Finnish method in response to the longer Rritish
breeding season. All transect visits were made around noon.
The transects were started at the most convenient point on the

route, which varied between visits.

4t the end of the season, main belt and supplementary
belt registrations were counted for each species; each regis-
tration was treated as evidénce of a pair except that iwo
conspecifics found more or less together and family parties
(adults plus juveniles) were treated as one pair. The sum of
the main belt and supplementary belt totals for each species
was also tabulated as the survey belt total. In each case the
results from the early season and late season itransects wers

compared and the higher of the two totals was taken as the

number of pairs detected that season.



7L

Table 5.2 Dates and duration of belt transect census work at Aston Rowanta

Year Date Time (BST) Duration (min)
1977 May &4 1125-1250 85
June 3 11451255 70
1978 May 9 1225-1330 65
June 8 1200-1305 65
a

All census work was done by observer S.






72

RBesults

Rate of accumulation of IPA registrations

Hor each setrof twenty-minute IPA counts, the numbers
of IPA registrations recorded in each five-minute period were
counted for each pair. No weightings depending on the quality
of the registrations were applied., 1In Table 5,3, the mean
percentages of the total registrations after twenty minutes
are given for each length of count, together with the ranges

of values recorded at the different points.

The percentages of total registrations detected in the
shorter time periods were gquite similar for each of the four
counts. However, the overall trend in means and standard
deviation of these percentages (also Table 5.3) and the overall
ranges of 25-64% for five minutes, 48-79% for ten minutes and
75-96% for fifteen minutes show that the shorter counts were

progressively more variable with respect to the final totals.

On average, more than 13% of the registrations were
obtained in the fourth five-minute rericd. It is clear that
prolionged counts would have_yielded more registrations. In
closed scrub habitats where most birds are detected by song
or calls, the number of registrations can be expacted to reach
Saturation rapidly, as the observer begins to lose track of
which birds were heard previocusly; in more open sites, however,
saturation should be slower, ss in most cases distant birds and

birds seen flying over will continue to be treated as new.



Table 5.3

Count

Barly 1577
Fariy 1978
Late 1977
Late 1978

overall mean

and s.d.

k3

to census duration.
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Proportion of IPA registrations acquired in

Percentage& of total observations made in first

5 mins 10 mins 15 mins

L8 (h2-61) 71 (61~-78) 88 -(81-94)
45 (25-64) 66 (56-77) 85 (75-93)
49 (37-59) 68 (48-79) 87 (77-96)
L6 (35-63) 68 (52-79) 85 (77-92).
L7.4 L 8.6 68.4 T 7.7 86.8 ¥ 5.0

relation

Total number
of observations

382
226
306
269

100.0

Figures in brackets are ranges of counis over different census points

From 20 minutes counting

b
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In Table 5.4, the ten poinis at which twenty-minute
counts were made ;re classified according to-habitat. The
period after the initial five minutes was on average more
important, and the final total of registrations higher, in
the field edge sites where visibility was particulariy good.

However, the differences between the habitat groups were not

statistically significant.

The 1978 data were also itested for diurnal effects,
to investigate whether the time of day affected either the
initial rate at which registrations were made or the final
number of registrations. No comparable 1977 data were avall-
able since the counts were not individually timed. The pro-
portion of the total registrations which were made in the
first five minutes were unrelated to time of day (within the
range 1000 - 1650 hrs BST)}, both for the early and for the
late set of counts. However, the total number of registrations
detected after twenty minutes was correlated with the time of
day, both for the early season counts (r = -0.616, P<0.05)
and the late season counts (r = -0.853, P<(0.001). The data
are plotted in Figure 5.2 and reveal a pattern of decrease in
numbers of birds registered with time of day between 1000 and
1400, followed by a shallow increase between 1L00 and 1600.
The early znd late counts for each point are jJoined by a straight
line; note that the points were covered in more or less the
same order for the late counts as the early counts, and that in
nine cases the (generally higher) late season count was per-
formed at an earlier time of day than the early season count.
Thus the couniing procedure was not well designed to detect
diurnal effects. However, the date sﬁrohgly suggest that time

of day is important if IPA counts are ito be compared between



75

Table 5.4 Accumulation of IPA registrations? in relation to the

local habitat at the census roint

Habitat Census points Total registrationsb Percentage in first
Mean % 3.D. 5 min
. Field edge 2 36.1 ¥ 10.1 k5.1 ¥ 10,5
Closed scrub 3 . 28.3 £ 6.9 46,9 % 8,1
+ +
Open Scl"'i.lb 5 2?07 - ?.7 14-8‘? - 8.2

Data from 1977 and 1978 combined
After 20 min census
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years. Table 5.1 shows that all the 1977 counts were per—
formed before 1240, While in 1978 the counts were generally
later and contifued until 1650. It would not be surprising
therefore 1f the 1978 IPAg were less efficient than those in
1977. French workers reutinely confine their fieldwork to the

three to four hours following sunrise to¢ avoid the probliems

o
.

otherwise introduced by such diurnal effects (Ferry, pers.comm.

It was conceivable that the rate of accumulation of
registrations might vary with the population level of the
species concerned. To test this the relative proportions of
the final (20 minutes) total reached after only five and after
ten minutes at each point were calculated snd regressed under
engular transformation on the 20 minute totals. In no case

were significant relationships found.

IPA values and CBC cluster totals

The IPA values fopr esch length of count for 1977 and
1978 are given in Tables 5.5 and 5.6 respectively, together
with, for comparison, the mean numper of territories detected

by the four ten-visit mapping cencusses.

Kendall's coefficient of concordance (Siegel 1956) was
used to assess the similarity of ranking hetween each set of
IPA values and the four sets of ten-visit mappling census
results relevant to that year. This method enabled the in-
clusion of rankings for absences recorded on particular IPA
or mapping census results and for species recorded but failing
to yield clusters in mepping censusses. Thus 66 species were

ranked in 1977 and 59 in 1978. The ccefficients of concordance

are given in Tablie 5,7.
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Tabile 5.7 Kendall coefficients of concordance asb between CRC

census resulits {4 observers) and IPA counts.

IPA counts durastion: 5 min 10 min 15 min 20 min
Year 19?7 00852 03860 C. 866 Op865
1978 : 0.808 0.825 0.821 0.824
a

Note: A1l coefficients were highly significant, P<0.001

Corrections for tied rankings were made as described

by Siegel (1956)
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All concordance coefficients were highly significant
when tested using X° (P<0.001). Thus, IPA counts in botn
years gave very similar results as to the ranking of dominance
in the bird community to those obtained from ten-visit mapping
censusses. In both years the concordance was lowest when the
five-minute IPA counts were considered, suggesting that the
longer time-periocds may give beiter results in this respect.
However, this suggestion may be an artefact of the study
design used here. A more relevant compariscn would be between
the results obtained from the same fieldwork time distributed
into a larger number of counting périods of short durstion.
Dawson and Bull (19?5) found no difference in precision between
the use of five-minute and ten-minute counting periods, the
improvements due to the extra five minutes at each location
belng compensated by the greater number of sample points

possible with shorter counts at each point.

Although the rankings were concordant between the IPA
and mapping results, the ten-visit mapping censusses performed
congsistently better in the detection of species. Of the species
discovered by ten-visit censusses to he territorial, between
81% and 90% in 1977 end 59% and 91% in 1978 were detected by
IPA counts of various lengths (Table 5.8). These percentages
take no account of possible errors in the mapping method
results which are not an absolute standard of bird densities

present.

For individual species, there were a number of con-
sistent differences in rankings between IPA and the mapping
censusses, reflecting the differences in sensitivity between
the two methods. Swifts and hirundines ranked consistently

higher on IPA counts than on mapping censusses; these species
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Table 5.8 Percentage of territorial species (as detected by the

mapping census observers) which were also detected by IPA counts.

Observer
Year IPA duration {(win) A B C. D
1977 5 83 81 87 85
10 83 81 87 85
15 G0 85 89 87
20 90 88 g8e 87
1978 5 72 59 T 7
10 88 77 8L 82
15 83 77 8y 82
20 91 80 87 85
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&7
never merited more than a ?ecord of fheir preéence on mapping
cenéusses, no matter how mény wefe seen, since they were
clearly not territor;al on the site. Skylarks also ranked
higher on IPA counts since from most points it was possible
to hear birds singing above the arable fields beyond the
western boundary of the ploi. On mapping censusses birds are
not recorded unless within the plot or just cutside the
boundaries, 'but the instructions f;r IFA censusses (Anon. 1977)

set no limit beyond which birds should be be recorded.

CQnSpicﬁous birds 1iable.to be seen flying over
(Woodpigeon, Starling) ranked'higher on IPA than on mapping
censusses, while small and-incons?icuous species (Goldcrest,
Long-tailed Tit, Xarsh Tit, Coal Tit) tended to rank lower on
IPAT happing methodology allows the cbserver to‘investigate
the small sounds which often lead to the discovery of birds
such as Goldcresi and Coal Tit; while the IPA cbserver must
remain stationary and record only the birds he can positively

a

identify from the counting point.

IPA values from different observers

The results of five-minute IPA counts from the two
cbservers in 1977 are given in Table 5.5. There was poor
numerical agreement between the two sets of figures, with 36
species recorded by observer 5 against 21 species for observer
T. However, both sets oﬁ IPAs were strongly correlated with
the numbers of territoriesAmapped (see Table 5.9) ‘2nd they were
2lso highly correlated with each othér (r = 0.857, P<0.C0OL).
Thus, while it would not be possible to derive direct estimates

of percentage change between years if the observer had chinged,
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Table 5.9 Regression analyses for IPA counts of 5 min duration against

the results of individual observers, using standard 10 vigit CRC

surveys.
CBC Observer
IP4 Observer ¥\ B G D
S r 0.939 0.915 0.918 0.931
d.f. L2 43 L0 4l
slope 0.074 0,083 0.067 0,067

intept Q.02 0.020 0.116 0.04L7

T r 0.868 0.850 0.866 0.88
da.fr. 39 40 35 38

siope 0.054 0.061 0.049 0.CL8

intept : -0.0hd; -.052 0.018 ~0.024

Note: All correlation coefficients are highly significant, P < 0.00L
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the results of either observer could be taken as a valid

measure of the bird community present.

Population changes assessed by IPA and by mapping

It has been demonstirated elsewhere {Section 4) that
the four mapping census observers were consistent in thelr
estimates of the 1977-78 percentage changes in numbers for
21 of the more abundant species. For these 21 species, re-
gressions of the mapping estimates of change {as derived from
combining the territory totals from the four obsgrvers) on
the four estimates of change from the different lengths of

IPA count were made (Table 5.10).

The results show generally pocr correlation vetween
mean CBC results and the IPA values; only the changes detected
by the ten-minute counts were significantly correlated with

those obtained from mapping.

Pigure 5.3 shows the scatter of points for the ten-
minute IPA percentage changes plotted against{ mapping. Only
four of the IPA changes - those for Goldcrest, Bullfinch,
Robin and Greenfinch - were individuelly statistically signi-

ficant. -

-For almost all the species plotted, there was a smaller
‘positive or a larger negative change from the ten-minute IPA
counts than from mapping so that the trend line has a negatlve
intercept. This was true also for the other lengths of ItA
count (zlthough the correlations were not significant). It
is elear that for these 21 species the IPAs in 1978 were less
efficient, when compared to the number of territories mapped,

than those in 1977.
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Table 5.10 Correlation coef'ficients between IPA counts of various

Gurati ns and the standard CBC results®.

IPA duration Correlaticn coefficientb
5 O.241
10 0.476%
15 0.408
20 0.389
Notes: % Obtained as average of 4 independent CBC surveys
b

Under angular transformation

*  PL0.05
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Figure 5:3 IPA estimates of 1977-78 population changes

for 21 species at Aston Rowant in relation to
the estimates made from CBC data. For species
codes see Appendix 1.
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The major outliers in Figure 5.3 are the several
species for which.a large increase was recorded on the IPA
counts. Of these, the Mistle Thrush and Coal Tit figures
were based on only three IPA observations in 1977, but
sample sizes of 18 fior Song Thrush and 12 for Greenfinch
were more satisfactory. Song Thrush was the only speciles
consistently outlying in the distribution when each of the
four lengths of IPA were compared with mepping. It is not
clear why the efficiency of IPAs in recording Song Thrushes
should have been higher in 1978 than in 1977, when the
general trend in efficiency was the opposite, but the differ-
ences in the timing of the IPA visits with respect to time
of day and to the stzge of the Song Thrush breeding cycle
are likely to have been responsible. Slagsveld (1573%a) found

two distincet seasonal peaks in the scng activity of Song
Thrush in south-east Norway corresponding to stages of the
breeding cycle. Song Thrush registration freguency was sharply
seasonal at Aston Rowant (Section 8) and thus 1likely to have
been affected by the timing of the IPA counts, combined with

diurnal differences in song freguency.

For species other then the 21 already discussed small
samples gave rise to poor estimestes of percentage change. A
simple non-parametric test waé devised instead. HEach IPA change
was classified as either +, - or zero. The changes estimated
ffom the different lengths of IPA count were treated separately
with each compared in turn with the results from mapping. A
single estimate of change from mapping was cobitained by taking
the four estimates, cancelling any pairs of + and -, and ex-
pressing the result in terms of numbers c¢f excess pilus and

mirus estimates. Thus if all observers agreed as to the sign
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of the change, the result was either fcour excess minuses or
four excess plusgs, while three observers recording a decresase
and the fcourth an increase was classed as wo excess nminuses

and so on.

Contingency tables were drawn up using these summaries
of the mapping results and the +, -~ and zero estimates from
IPA. Because of the small entries in many of the cells of
the contingency tabhles, it was necessary to combine adjacent
categories until the expected values were above the minimum
regquirements for the X2 tests. No significant associations
were found, but the tendency for minus estimates on IPA to be
assoclated with twe or more excess minuses from mapping, and
plus estimates to be associated with less than two excess
minuses, almost reached significance (0.05£P<0.1) for the
ten, fifteen and twenty-minute IPA counts when tested as a
2 X 3 contingency table. The full table for the ten-minute
IPAs giving rise to the highest value of X2 (5.68, 2 degrees

of freedom) is reproduced as Table 5.11.

This Table, in common with that for the other lengiths
of IPA count, suggests that more species were recorded as plus,
and fewer as minus, by IPA counts than by mapping. Thus for
these forty-six species, IPA counts were more efficient overall
in 1978, relative to the mapping method, than they were in 1G77.
This result is in contrast to that obtained for the twenty-one

major species on the site, where regression of mapping against

IPA percentage changes gave a negative intercept (Figure 5.3%).
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Table 5.11 Contingency table for the directions of population changes
1977-78, as detected by 10 minute IPA counts and by GBC mapping.
See text for details.

[
\h
N

TPA results 0

Note: Table entries show the number of species ¢comoerned
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Comparison of bhelt transect resuilts with mapping

The results from the‘belt transect coﬁnts are given in
Tavle 5.12. In each case individual birds seen or heard and
palrs or family groups obviously together were sqored as cone
territory. The higher of the two counts for each species was
teken as the value for that species and year. DBoth "main belt"
and "survey belt' totals are given in the tablis of results:
the survey belt totals are the sum of the main belt and supple-

mentary belt observations (JArvinen and VAis#inen 1975).

Table 5.13% shows that between 8%% and 93% of the terri-
torial species detected by ten-visit mapping censusses in 1977
were found in the belt ftransect survey belt. The belt traﬁsects
were less effective in this respect in 1978 than in 1977, and
cnly 80% to 8&% of the territorial species were recorded.
Totals of 42 species in 1977 and 35 1n 1978 were detected in

the survey Dbelt.

The numbers of birds detected in the supplementary belt,
and hence the survey belt, are highly dependent on the con-
spicuousness of the species concerned. It is thus not possible
to use survey belt data in the estimation of densities, unless
the percentage of survey belt oéservations likely to be re-

corded from the main belt is already known for each species

from previous studies in the same or similar hebitat.

Densities derived from the belt transect main beli data
are shown in Table 5.14 for the ten commonest territorial
species, together with the densities recorded by each of the

four ten-visit mapping censusses.
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Tabie 5.12 Birds detected by belt transects 1977 and 1978

-

1977 ' 1978
Main Belt Survey Belt Main Belt Survey Belt

Kestrel

Red-legged FPartridge
Grey Partridge
Pheasant

Stock Dove

Wood Pigeon
Collared Dove

Turtle Dove

Swift

Skylark

Swallow

OO0 O O N Q O o o O

-

Tree Pipit
Meadow Pipit
Yellow Wagtail
Pied Wagtail

Wren

VDO e O D e W O e DN

~1

Dunnock
Robin

N R I I = 2K - YR = T e RN~ S SR SO o S S

Pt
N
-
[

]
<

Ring Ousel
Blackbird

Song Thrush
Mistle Thrush
Lesser Whitethroat
Whitethroat

ot
W
F—
s

Garden Warbler
Blackeap
Chiffchaffl

Willow Warbler
Golderest

Spotted Flycatéther

S N T e
[SERE G T o B e S AS TR o B S

21

N
OOW TN OO DD e N WM O -] 0 0 OO0 0 0 o0 0 C WO O - O -

T YRV T oo T oo B B T SEY BN S B A . R © I o I w
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Table 5012 contane

« 1977 1978
Hain Belt  Survey Belt Main Belt Survey Belt
Long-tailed Tit 1 0 i
Marsh Tit 1 2 0 C
Copl Tit 2 G 2
Blue Tit 7 11 7 8
Great Tit 2 5 2 5
Nuthatch 0 0 1 1
Megpie 0 1 0 1
Carrion Crow 0 1 0 C
Starling 0 3 0 1
House Sparrow O (8] C 1
Chaffinch L 20 7 L
Greenfinch 0 z 3 &
Golidfinch O 2 G 1
Linnet 0 5 1 1
Bullfinch 5 8 2 3
Yellowhammer 2 3 0 3



Table 5.13 Belt transecf“species lists in 1977 and 1978 as percentages

of the species lists of individual CBRG observers in those years.

GBC Observer 1977 1978
A G3 28
B e B0
c 89 8L
D €GO a2z

b
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Table 5.14 Densities (territories per ha.) for ten common species

estimated from belt transect data and from mapping censuses.

Transect a CBC observer
densities A B C ¥
Wren 1977 5ol 6.6 4.0 Bul T3
1978 1.3 70 7.0 11.5 9.1
Dunnock 1977 Sels 6.6 7a3 8.0 6.6
1978 5ok 6.3 A 6.6 (NS
Robin 1977 8.1 10.5 7.0 9.4 il.1
1978 9.4 5.9 7.0 5.1 10.1
Blackbird 1977 6.7 8.7 7.7 5.9 10.8
1978 L.C 6.6 77 6.6 2.8
Song Thrush 1977 | 4.0 3.5 3,1 Lo2? LB
1978 1.3 26l 2.8 3.1 3.1
Willow Warbler 1977 12,1 8.7 8.0 12.5 Bl
1978 8.1 7.3 8.0 0.1 8.7
Golderest 1977 ) 4a9 3.5 L.5 loB
1978 L0 2.1 2.1 2.1 3.3
Blue Tit 1977 S 4oO 6e3 2.8 6.6
1978 ek 4B 6.3 3.5 4.5
Great Tit 1977 2.7 4.5 3.5 2ol 3.8
1978 2¢7 2.1 2.1 2.8 L.2
Chaffinch 1977 5 8.4 8.0 77 Sl
1978 9.4 7.3 8.7 8.0 12.¢
Notes: & Belt transect densities were caiculated as main belt observations
divided by the area of main belt (745 hectares)
b

Mapping densities were caleculated as the number of clusters

(inclu&ing edge clusters) divided by the area of the plot.
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For the belt transect data, poor estimation by the
observer of the [distance of birds from the transect line is
likely to be 2 major source of error (Jﬁrvinen and Véisanen
1975), since the observer was inexperienced in beilt transect
fieldwork. The Tigures from mapping are uncorrected for
edge effect and so are higher in some cases than the true

mapping densities,

Table 5.1% shows how the belt transect dengsities ware
correiated with those from mepping. Only one of the eight
correlations for individual seasons achieved Significance,
but when 1977 and 1978 were combined the resulté were cor-
related for three of the four CBC observers. In addition,

CBC totals for 1977 averaged across the four observers

(Table 5.5) were well-correlated with the main belt results
Tor the 42 species detected in that year (r = 0.884, P< 0.001)
but rather poorly with the Survey belt totals (r = 0.357,
P<0.05). This suggests that the main belt is a good assessor
of the CBC densities but that the Burvey belt results, in-

creased by the addition of Supplementary belt observations to

those of the main belt, contribute little lmprovement over this.

Blue Tit was consistently over-estimated by the belt
transects with respeet to tﬁe four CBC observers, while in
individual years, Wren, Dunnock, Blackbira, Song Thrush and
Chaf'finch were under-estimated and Goldecrest over-estimated,
These discrepancies preohably relate to seasonal deviations
from the normal Specles conspicuousness at the time of the
belt transects, But is is 2lso possible to argue that such
"over-estimates" are due to inadequacies in the estimation of
the densities of these Specles when using the CBC method. That
is, the CBC results may under-estimate the real density of Blue

Tits and other specles mentioned hers.
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Table 5.15 Values for the correlation coefficient, r, for the

comparison of densities between be 1t - transect and mapping

method. (Data from Table 5.14).

Mapping observer 1577 1978 1977/78
A C.544 O.528 D.4G2%
B Q.676% 0.588 0,625 %%
C 0.598 0.237 0.399

D 0.558 0.460 0. LGl %
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The relationship between the percentage changes
derived from “the belt transects and those from mapping was
also investigated using these ten species (Figure 5.4).
Mapping results were combined for the four observers, as for
Tavle 5.10, and angular transformation applied before per-
forming the regression. No significant correlations were
found, however, neither for the main belt nor fop the survey

belt percentage changes.
Discussion

As the present study is concerned with evaluating
the IPA and belt transect metheds for the assessment of bird
populations in Britain, the discussion treats the census
results obtained here with the CBC method as a standard for
comparison. As noted already, however, the mapping method
does not necessarily provide an absolute density standard
and discrepancies discussed below may in some instances
originate in shortcomings of the mapping approach. It would,
nowever, be tedious to reiterate this caution at every point

telow.

in both 1977 and £9?8 at Aston Rowant, the results from
IPA counts were concordant with those from the mapping censuss:
(Table 5.7). Thus the IPA method gave a good assessment of th:
ranking of the bird community in each year. The extent +o
which this result is dependent on the density and distribution
of the counting points was not investigated, bvut it would be
expected that, given a similar array of counting peints, the
bird community of an uninown area of similar habitat to Aston
Rowant could be adequately measured by using the IPA method

g

alone.
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Population changes estimated from belt transects at

Figure 5:4

from CBC work.

Aston Rowant in 1977-78 and the corresponding estimates

For species codes see Appendix 1.

Closed and open symbols indicate main belt and survey
belt (see text) respectively.



104

A number of cases of difference between IPA and mapping
results for indivildual species have already been discussed.
The IPA method is likely to over-record conspicuous and aerial
species and under-record inconspicuous species with respect to
the mapping method, at least in.the habitat investigated. Up
to 41% of territorial species, as assessed by a ten-visit
mapping census, were missed during short-duration 1PA counts,
and in no case were more than 91% of the territorial specles
found {Tsable 5.8). Thus the species listis from IPA are relatively
incomplete. This effect would presumably be less pronounced in
the case of a census conducted in more open habitats and less
if a larger number of counit points were used. Ferry (1576)
found that at least 15-30 poinits were needed to approach complete

enumeration of the species present in a homogeneous habitat.

The results from the present study suggest that IPAs
may be more observer-specific than the CBC method. Since the
TPA method is based mainly on audible records, and uncertain
records cannct be verified during counting. very high standards
of observer competence and vigilance are demanded. This 1s in
contrast to the mapping method for which specles lists were
relatively complete, though with significant differences between
observers (Section 3). (Howéver, the completeness or otherwise
of species lists may simply be a function of total field time
and therefore biassed in favour of the CBC procedure). It may
be possible, however, to train a group of cbservers to the

point where no differences in their abilities are detectable.

The percentage changes between 1577 and 1978 detected
by the IPA method were rather poorly correlated with those

found by the ten-visit mapping censusses. Only the ten-minuie

S e
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IPA data were)significantly correlated with the mapping
results for the‘twenty—one ma jor species (Table 5.10), while
for the remaining forty-six species it was not possible to
demonstrate any 8ssociatlons between the IPA and mapping
resulis. Scatter diagrams (e.g. Figure 5.3) showed that,
for most of the major species, the efficiency of the IPA
counts was rather lower compared to mapping in 1978 than it
had been in 1977, although the reverse was true for Song

Thrush and for most of the minor species,

A possible underlying cause of these differences in
efficlency is the difference in mean time of day for the TPA
counts betwsen 1977 and 1978 (see Table 5.1). There is evi-
dence from the present data that the time of day is relategd
%o the number of registrations made at a point (Figure 5,2)
and the number of registrations is in turn related to the
final IPA estimates, although the method of taking the higher
of the two counts during the season may in some cirecumstances
provide a limited buffer against time of day affecting the
IPA., It may, therefore, have been possible to improve the
detection of population changes by ensuring stricter com-
parability in the diurnal times of ihe counts between 1977
and 1978, Stricter comparability of seasonal timing may also

have heesn desirable,

A Turther possible cause is that the detectability of
each ma jor species was dependent on the porulation level,
Walankiewicz (1977) studied five woodland plotsby mapping and
by IPA in the samé year, and found that for most Species there

was an inverse relatlionship between detectability by IPA angd

population density as measured by mapping. If this effect
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were operating in thk present data, the 1978 IPAS would have
appeared more efficient than in 1977, rather than less so,
since most of the major species declined. However, one of
the species studied by Walankiewicsz {Wood Warbler) was more
caslly detected at the higher population levels, probably as
@ result of reciprocal stimulation by singing males, and this

may be the pattern shown by the birds at Aston Rowant.

The tWenty~minute IPA results in 1977 were achieved
Witﬁ the expenditure of 8.3 hours' effort and four return
Jjourneys, and those for 1978 with 8.7 hours' effort and two
return journeys. These figures'compare with ten return
journeys and an average of 33 hours' effort for the mapping
censusses. Thus although the informat ion given by the IPA
method is more limited in Scope and more sensitive to observer
efficiency than is that from = ten-visit mapping census, the
Saving in observer effort is considerable. This difference
would in fact be increased still further if other forms of
point counts known to be more efficient than the IPA method

were used (Dawson pers. comm, ).

The time regquired for IPAs may be furither reduced if
shorter counting periods are used, although because of the
time needed for travel betwéen points, the saving in total
.time is not proportional to the reduction in counting period.
Alternatively, time saved by reducing the counting period can
be spent in increasing the number of points; no evidence was
obtainéd, however, to suggest that increasing the number of
pbints would lead to an improvement in the absolute accuracy
of the census, though doing so necessarily increases the
precision of estimate. In addition, additional points dis-

tributed through a heterogeneous habitat are more likely to
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increase the proportion of specles actually detected.

bl

Table 5.16 sets out the relative merits of the four
time-pericds compared at Aston Rowant. For each parameter

the pericds are ranked from one {high) to four.

On the criteria given in Table 5.16, ten minutes was
the optimum length of count. Five-minute IPAs were con-
sistently poor by comparison with the longer periocds, and
twenty-minute counts were not worth the extra expenditure
of time, except that more complete species lists were pro-
duced in both years. That the twenty-minute results did not
give an improvement in the results as compared to mapping,
suggests that biases rather than additional useful data are
being added during the final five minutes. One possible
source of bias, that the final total of registrations at ezch
point is related to the proportion of the total recorded in
the first five or first ten minutes, has already been discussed;
other possible biases might have emerged from a larger body of

data.

The conclusions drawn from Table 5,16 about the optimum
length of count are only known to apply for the bird species,
specles densities and habitat found at Aston Rowant, and may

not be applicable elsewheré.

The belt transect counts at Aston Rowant were performed
in approximately a quarter of the time taken for the IPA counts
(Tables 5.1 and 5.2) and produced only one estimate of numbers
for each census visit, rather than the ten Tor the IPA pdinis.
The method was good at detecting the territcrial species on
the plet (Table 5.13); in 1977 the transects were better than
the twenty-minute IPA counts in this respect, but in 1978 fell
between the results for the fifteen- and twenty-minute counts

{Table 5.8).
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Table 5.16 Comparative rankings of IPA durstions of 5, 10,
15 and 20 min on various criteria (see text}. Rank 1 for most

efficient, rank 4 for least efficient®.

5 i0 15 20
Percentage of territorial species detected, 1977 and 1978 4 3 2 1
Cencordance with 1977 CRC results L 3 1 2
Concordance with 1978 CBC results 4L 1 3 2
Correlation of 1977=72 changes with CRC assessments 4 1 2 3
Effort per point 1 2 3 4

Notes: 2 Data from Tables 5.7, 5.8 and 5.10




109

For the ten commonest species, main belt densities
were poorly correlated with densities obtained from the
mapping censusses (Table 5.5) and no correlations between
percentage changes from belt itransects and from mapping were
found to be significant. However, because of the necessarily
unrepresentative choice of habitats within the main belt and.
the absencs of any’replication for the early and late counts,
this camnot be considered a powerful test of the belt transect
method; the few significant correlations found therefore,
suggest that further investigation would be worthwhile.l
Against this are certain risks with the belt transect approach
if used by a large number of volunteer workers, the most
important proﬁably being the risk that individual amateur
participants will not fully appreclate the significance of
delimiting the main belt. ZErrors in assessing the pesition
of the 25 m cut-off are quite significant in relation to the
© final density estimates obtained. Another imponderable is
the extent to which CBC participants in farmland and woodlandg
are motivated by the resulting identification of clusters
approximating the territories of individual birds, rarticularly
given that they may collect the information at their own pace,
Hence the final assessment of which census techniques are viable
for use in national schemes dependent on volunteer labour, must
‘depeﬂd not just on the technical merits of the cengus method
considered but on the subjective judgement of the attractive—

ness of the filieldwork and its results by the participants.






SECTION 6

ASSESGMENT OF ABSOLUTE ?OPULATION SIZES
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5

Tne CBC scheme was devised as & population monitoring
exercise. For this purpose it needs only to reflect the pro-
portional changes in populations from year to year. In parti-
ecular, absolute assessments of the population sizes on census
plots are not reguired. For any single CBC plot we may write
the number of clusters found as I and its relationship to
the shsolute population size P a8

I = XpP-
where X iz a constant reflecting tne effectiveness of the CBEC
Pieldwork in detecting the tepritorial paire present. Svensson

(1979) refers to this coefficient as the absclute census

efficienty. This efficliency will depend on & NuUMdETr of variables

( Enemar 1959), amongst them the field ability of the observer,
the amount of time and effort he puts intc each census visit,
the number of visits made, the nature of the habitat on the
census plot, the ease or difficulty of registering individuals
of each species and, possibly, the absolute density of the
breeding birds on the plot. Provided these factors are already
constant from year to year we may write the ratio of population

in any two years a and b as

p(a) . (I(a)/X
P(0) (I{v)/%)

= I{a)
I{d)
That is, the changes 1in population size petween years are
exactly reflected in the ehanges in the CBC index hetween years,

independently cf the absolute efficiency of the census. Thi

n

depends upon the constancy of the census effectivity and its
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contributing factors between ¥ears and any change in these
Tactors weuld invalidate the fundamental assumptions of the
CBC approach. Census efficiency X varies between observers
(Section 3) but, as we have seen in Section 4, the pairing

of census plots {and therefore of cobservers) across years
removes the effects of thig variation: the assessments of
populatiocn change made by the different ohservers were then
mutrelly consistent despite their individually very different
census efficiencies. Conseguently combining the independent
estimates of population chenge obtained by observers through-
out the country rrovides a valid estimste of national PoOpl~
lation change, subject to the plots surveyed being representa-
tive end remasining so over time. Bailey (1967) reviews the

requirements of the national CBC scheme in these respects.

Lt would be useful to be able to compare pepulation
density assessments made on different census piots (as, for
example, in different habitats) with each cthepr. However,
since each observer has an individusl efficiency the CBC
clusters could not immediately be used for this purpose;
there exists a residual uncertainty about the cluster density
which precludes their use a5 absolute population Imeasures.
With very large numbers of observers censussing a given habitat
type., such uncertainties can be treated as statistical "noise"
about the mesn for each habitat but they nevertheless reduce
the precision with whieh for example, differences in bird
densities between habitats could be established. Aithough in
principle census efficiency on the part of individual CRC
participants may vary within wide limits, it is probable that
reasonably experienced ornithologists will have fairly similar
values of X. FEnemar et al. (1978) found little difference in

census efficiency among a group of experienced Swedish
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ornitholcgists and concluded that any ons person could sub-
stitute for any ether without significant loss of accuracy

Oor precision. However, the value of this coefficient for
British census plots is currently unknown., NMilner and Hornby
(1977) therefore recommended an investigation of the possi-
bility of establishing the efficiency with which the GRC
results estimated the true population densities on the Asten

Rowant census plot.
Theoretical considerations

The rationale for the study of census efficiency
suggested by Milner and Hornby (1977) was that with o very
large number of census visits to a single plot it should be
possible to establish with brecision the true number of breed-
ing pairs of each species present on the census plot. These
values could then be compared with the standard CBC results
to obtain species-speecific census efficiencies within the
Aston Rowant habitat. Although these values would not be
valid for other habitats, they would at least provide a first

epproximation of the efficiency of the CRC work.

We may develop a theoretical base for this ratiocnale
as follows. On any single visit we estimate that the proba-
bility of detecting 2 member of the breeding pair actually
rresent on the census plot is P and the corresponding proba-
bility of failing to register that territory on the visit is
§. Then we may use the binomial theory to estimate the proba-
bilities of detecting the territory on 0, 1, 2 stc. visits

according ito the terms in the eXpansion,
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1—-1

P+ )’ o2 (D Py, (@

n-2.2
5 (

) PUTC 4
where the tepms ~

n 1 - .
(g) = ETETH:ETI (Equation A)

as in the standard binomial theory.

According to the standard CBC rules for the analysis
of clusters generated with the mapping method (Appendix 2)
a cluster is acceptable only if it contains three or more
registrations (assuming at least 8 census visits to the plot).
Consequently the Probability of identifying the cluster
guccessfully will he given by the binomial expansion above,
less the terms in Qn, Qnﬂl, Qﬁ"2, these being the three terms
describing respectively failure to fing the bird on all visits,

all but one visit, and =211 but two visits.,

Examination of equation A shows that the probability
of establishing a cluster is sensitive to the number of visits
(n) paid %o the site ang is also sensitive to the probability
of detecting the palr on a single visit. Figure 6.1 shows the
conseqguential probability of failing to achieve the minimum of
three registrations needed to establish a cluster as a function
of the efficiency of detection of the birds during a single
visit (P), and does so for various numbers of census visits.
$he Figure shows that, for all species for which there is s
60 per cent chance of detecting the pair in a single visit, the
probabllity of missing the bird over a series of 8 visits is
only 5 per cent. On the othep?a?gf a species for which the
probability of detecting the pair in a single visit is 0.35
the chances orf failing to detect the pair in the course of &

visits is in excess of L2 per cent and a total of 16 visits

is reguired to bring the probability of missing the pair over
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the visit series to below 5 per cent. Similarly, with even
lower visit efficiencies (in the sense of Svensson 1979))
8till higher numbers of visits are regquired to reduce the
probability of missing the pair over the visit series to any
reguired level. Thus, for & standard requirement of three
egistrations per cluster the difficulties in detecting the
species concerned in the course of a visit must be compensated
for by the larger number of visits. PFurther, it is worth
noting that changing the acceptance level (the number of regis-
trations required to form a cluster) could equally alter these
probabilities. Figure 6.1 shows that whilst a species with a
probability of 0.35 of detection during a single visit hag a
L3 per cent chance of being missed altogether during & visits
with an acceptance level of three registrations, it has'a
less than 17 per cent chance of being missed if the acceptance
level is reduced to two registrations per cluster. However,
as we shall see below, a reduction in the acceptance level
guickly increasses the chance of generating spurious clusters
as a result of the presence of transient (non-resident) birds
on the census plot, thus generating an error in the opposite
direction. There exists, therefore, s trade-off bLetwsen
acceptance level, the chance of failing to register a pair
genuinely present, and the number of visits to be made to the

cengus plot.

The dats of Pigure 6.1 may be ro-cast to CXpress
directly the proporition of territories dectected in the course
of a2 visit sequence in relation to the number of visits in that
seguence. HNormal CBC work involves 8-12 census visits,

Figure 6.2 shows that species with a visit efficiency of 0.6 or
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more (i.e. six chances in ten of being detected in any single
visit) will have 95 per cent or more of their territories
detected in the cours; of normal CBC work. A species with a
vigit efficiency of 0.4 will see between 70-80% of its terri-
tories detected during such f£ieldwork., For still Iower visit
efficiencies, however, the propertion of territories detected
-at the standard acceptance level of three registrations per
cluster deteriorates. However, by lincreasing the number of
visits to the census plet the proportion of territories
actually detected can be increased: for visit efficiencles of
0.4 some 15 visits are sufficient to detect 95 per cent of the
territories actuslly present, for visit effioiencies§of 0.3
some 18 visits asre reguired. Within the scope of "the L0 visits
paid to Aston Rowant, therefore, one might aniticipate detection
of at least 95 per cent of the territories of all species with
visit efficiencies of 0.15 or higher (Pigure 6.2) i.e. all but
the most difficult of the CBC species. This, then, was the
rationale bvehind the attempted analysis of the absolute

efficiency of the CBC approsach.

In practice not all birds present on a census plot are
resident individuals. A proportion of the birds sighted on any
"census plot will be "transients! - birds visiting the site for
a relatively short periocd of time, either whilst in passage
during migration to a site further north or as a non-territorial
bird perhaps seeking a vacancy in which i3 can establish a
territory. Such birds generate registrations which do not belong
to a true territory but cannot be distinguished as such as the

basis of the mapping method.

A further source of "stray" or "spurious" regigtrations
arigzes from multiple registrations of the same individual in

the course of a single census visit: such registrations appear
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twice on the visit map and are not immediatély identifiable

8 referring to the same individual bird. The CBC Guiding
Principles (Appéndix 2) set standards for the number of regis-
trations from a single visit which may be incliuded within =
single cluster, thereby providing a measure of standardisation
of the treatment of Such registraetions. Nevertheless, such
registrations appear on maps and therefore are potentially

liable to be assigned to a non-existent cluster.

We may develop a theoretical treatment of the effects
of these spuriocus registrations by recourse to tbe'binomial
theorem. Let R be the preportion of all registrations whieh
are real and S the corresponding proportion of Spurious regis-
trations. Then for s total of n visits we have the binomial
eXpansion:

(R + 8)" = g%, GO - (5) %72 g2, (3) R"F 80, L.,

where terms of order three or higher with R or R2 present
indicate spurious clusters of three or mnore registrations.
Figure 6.3 shows that use of the standard acceptance level of
three registrations per cluster within the Aston Rowant study
would result in a 10 bper cent increase in the number of spurious
clusters by 23 visits, a 20 ber cent increase in spurious
clusters by 31 visits and a 52 per cent -increase in spuriocus
clusters by LO visits, these figures being for a probability

of 0.05 that any single registration is spurious i.e. that one
registration in 20 is due to a transient rather than a resident
bird. Thesge figures are sensitive to the relative frequency of
transient (and multiple) registrations: Figure 6.l shows that
the probability of Spurious territory establishment by L0 visits

drops from 32 per cent when 5 per cent of the birds are
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transients to only 7.5 per cent when one per cent of the

birds is transient. It is worth noting that the "leading

1ine" effect of the Chilterns makes Beacon Hill ezpecially
prominent in its frequency of migrant birds. The freguency

of transient registrations is thus likely to be relatively

high as compared to other CBC plots. Examination of Figure

6.% shows that substantial reductions in the probability of
spurious clustering can be achieved by increasing the accept-
ance ievel for cluster establishment. Thus, with an acceplt-
shce level of four registirations the theoretical chances of
spuricus clustering are reduced from (at LO visits) 32 per

cent to less than 14 per cent. On the other heand, increasing
the acceptance level has the effect of reducing the proportion
of real territories actuaily recorded: Figure 6.1 showed this
effect for a change of acceptance level of from two registrations
per cluster to three registrations per ciluster for elght census
visits. GSvensson (1979) has recently discussed this effect inp
some detail and concluded that alteration of the acceptance
level was a poor procedure for many species. On this basis,
therefore, reduction in the frequency of spurious clusters on
Aston Rowant by increase in the acceptance level used in the
anslysis was considered undesirable.' The theoretical ccnclusioen
ig that with a significant number of migrants passing through
the Aston Rowant census plot during the fieldwork for the present
study there could he a systematic increase 1in the freguency of
spurious clusters as the number of visits considered in analiysis
is inereased. With a 5 per cent incidence of transients this
offect would certainly be significant (more than 32 per cent of
the clusters being spurious on LO visits) but, in the absconce

of colour-marking of individual birds, it is neot possible o

establish the true freguency of transient birds.
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These theoretical arguments indicate that we can
expect a proportion of the clusters identified with large
numbers of visits te Aston Rowant to be spurious sand thus
to alter the shape of the cluster total versus number of
visit curves expected. Thus the data may not display curves
precisely of the form shown in Figure 6,2 but will have some
deviation imposed by the presence of Spurious clustering.

In addition, in practicé analysts are unlikely to draw
clusters bhased on only three registrations when dealing with
maps with as many as 40 visits present. Such maps are out-
side the scope of theip normal training and some régistrations
will inevitably be drawn into existing clusters. The extent
of these deviations will depend upon the relative importance
of the frequency of resident birds and of the presence of
trensient or multiply-registered individusls and, as such,
has to be assessed empirically from the field data. Finally,
we may note that the ideas above are based exclusively on a
binomial model with probability of detecting birds consitant
across territories and across date. Both constancies can be
relaxed in other models based on the Poissonian binomial dis—
trivution and on the Lexian distribution (Aitken 1945) but in
the light of the empirical evidence (below) that the results
obtained were limited by factors already considered in the
simple medel, there seemed 1ittle point in introducing the

additional complexity of these distributions.
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Materiais snd methods

In719?7 a2 total of 45 visits were made to the plot
(Teble 2.1). OFf these, the first four were made by 2 single
gbserver and were alsé rather early in the season {pricr to
10 April). These visits were therefore omitted from con-
sideration in the present analysis. The basic design of the
snalysis thereafter was to take visits systematically through-
out the census period in such a way ss to balance out any
seasonal cffects in bird activity and to keep an approximate
balance of contributions by different individuals. It was
desired to base the analysis on a range of total visits from
five to forty-one visits, in steps of four. Ciearly, to ob-
tain a forty-one visit map all the available information had
to be utilised. Maps based on smaller numbers of visits thus
re-used some of the information used in the total fority-onec
visit maps. Since this re-use was unaveddable, the selection
of particular visits for inclusion on maps derived from any
particular total visits was done cumulatively with visit total,
te minimise the amount of map preparstion needed., Thus, for a
map appropriate to a § visi§ census the data from visits 5, 15,
25, 35 and L5 were combined to provide a systemastic apread
throughoui the season; a map appropriate to a § visit census
was then constructed by adding to this first map data from
visits 10, 20, 30 and 40O; for a 13 visit map, data from visits 7.
17, 27 and 37 were added to that already on the 9 visit map;

and s¢ on. Table 6.1 sets oubt the full schedule used.

These multi-visit maps were compiled by a staff member

not invelived in analysis. Since the previous studies
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Table 6.1 Schedule of visits used in generating multi-visit maps.

Details of the d;te, duration, cbserver eic. of each visit were

presented in Table 2.1 Bach line is cumulative to the preceding
line.
Number of Reference numbers”® of visits used

census visits

5 5, 15, 25, 35, 45
9 10, 20, 30, 4O
13 7, 17, 27, 37
17 12, 22, 32, 42
21 11, 21, 31, 41
25 13, 23, 33, 43
29 6, 16, 26, 36
33 8, 18, 28, 38
37 9, 19, 29, 39
L1 Th, 24, 3Bl Lh

Numbers are those listed in Table 2.1
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(Section 3) showed that analysts did not differ gignilficanitly
in their findings,-the species were shared between the two
available analysts. The 10 multi-visit maps for each species
were arranged in random seguence for each of the two analysts,
who then processed the maps in this sequence. This minimised
the risk of analysts ﬁemorising the results of their earlier
analysis for a particular species and unconsciously adjusting
their analytical procedure accordingly. It was, of course,
necessary that the analystis knew the speciles concerned and the
number snd dates of visits made to the site, te enable them to

apply the standard CBC analysis rules.
Results

Table 6.2 tabulates the CBC cluster totals for each
species in visit sequences of various lengths. Since ithe
work of clusier analyslis was shared by two analysis the totals
(of species) to clusters established by each of the two on
different numbers of visits are also listed. Pairing the
totals from each analyst at each visit totsl gave a highly
significent correlation (r = 0.993, P<0.001) showing that
both analysts had responded to the exira information provided
by the additional visits in identical menner. The identity
of the analysts was, therefore,., disregarded for all subseguent
analyses.

By combining the cluster totals from all species {(both
analysts) within each visit-total category, Figure 6.5 was
construcisd., This shows how the total number of clusters

varied with the number of visits made to this census plot.
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Table 6.2 Number of clusbers established in relation to number of
census visits made. P indicates species registered but

inadequate data for a cluster.

Species Number of visits

) S 13 17 21 25 29 33 37 41
Keatrel 1 1 2 1 P4 2 2 2 2 2
Partridge 2 2 2 2 3 3 3 3 5 3
Pheasant 1 3 3 b b 5 5 5 5 5
Stock Dove P i 1 1 kN 2 2 2 2 2
Collared Dove 1 3 4 3 i 4 L L L 6
Wood Pigeon N 5 6 8 9 9 12 12 12 14
Turtle Dove 1 1 1 1 1 2 2 2 2
Carrion Crow 1 1 2 2 2 2 2 2 3
Magpie 2 2 3 3 3 4 h &k 5 4
Great Tit 6 7 11 1 18 17 18 19 22 22
Blue Tit 9 l2 I, 9 21 20 23 24 27 28
Coal Tit 8 2 5 6 8 8 10 10 11 9
Marsh Tit 2 3 3 L L L I L 6 6
Long-tailed Tit 2 2 5 5 5 5 5 6 6 6
Wren ir 20 27 23 27 29 33 33 33 33
Mistle Thrush 2 3 3 L 3 3 3 L L 3
Song Thrush L 8 9 L 13 13 . W 16 16
Blackbird g 17 2 23 25 25 30 33 32 33
Robin B 235 35 36 38 35 43 39 42 A7
Blackeap 5 5 i 5 & 10 8 10 9 10
Garden Warbler 1 2 2 3 3 L L L L
Whitethroat P 1 1 L 5. 5 5 5 5 5
Lesser Whitethroat 1 1 2 2 2 3 3 3 3 3
Willow Warbler 17 26 26 29 3 38 38 33 40 43
Golderest 5 9 12 15 19 16 19 23 22 21
Spotted ¥Flycaicher 1 2 2 2 2 2 L b kA
Durmock 12 13 23 25 26 30 3 33 32 39 .
Tree Pipit 1 2 3 3 3 3 3 3 3 3
Starling P 1 2 2 2 2 3 L L L
Greenfinch 2 3 e 5 L 6 6 6 6 5
Goldfinch P 1 2 & L 4 5 L 5 5
Linnet 3 5 6 6 & 8 8 7 8 7
Bullfinch 8 10 11 13 15 15 ik 15 18 18
Chaffinch L. 20 2» 28 28 30 30 36 35 37
Yellowhammer L 6 6 9 9 9 g 0 1 11
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Below about 13 visits the relationship is slmoest
exactly linear (§ = O.999Q) but above this the increase in
ciuster totael with further visits begins to lsvel off.
However, even with a total of 41 visits this process had not
reached a clear asymptote. Thus, the results show many of
the characteristics of a standard species-area curve (e.g.
May 1976, Preston 1962). Figure 6.5b therefore shows a
double logarithmic plot of the same information. The log-
arithmic transformations go a long way towards linearising
the relationship (r = 0.9894, P <0.001) but there remains
obvious curvilinearity: over 5-1% visit totals tﬁe cluster
- total increases with visit number with an exponent of about
0.68 but this exponent gradually decreases with more visits.
It follows that processes other than those analogous to a

species-effort curve are involved.

Figure 6.6 presents the relationship between cluster
totals for individual specles and the number of visits made.
The figures can be broadly categorised into three classes:

(a) plateau species e.g. Wnitethroat - in which the cluster

total increases with visit number to a definite pleteau and

remains there thereafter; (b) staircsse species e.g. Warsh

Tit and Carrion Crow - in which the cluster totals increase
in a stepwise fashien with increase in visit number, remain-

ing &t an intermediate plateau value in between; (¢) asymptotic

species e.g. Greal Tit gnd Willow Warbler - in which the
cluster total gradually levels off with increasing visits,
though the graph cannot be said to have definitively platesued
even with a totzal of 41 visits. These categories are not com-
pletely exclusive. Where the steps in the "staircase'" of

class (b) are small the pattern begins to merge with that of
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the ‘plateau species (type a) as with the Pheasant.
Similarly a species with an asymptotic pattern may show
inflections corresponding to an incipient step on the
U"gtaircase®, as in the Blackbird data. The Blﬁe Tit should
probably be classified as asymptotic, though the trend to-

wards this is very slight.

As a first approximation, asympitoilic species can
probably be regarded as a rather more rounded version of a
plateau species. That is, given encugh visitis they would
attain a similar plateau to that apparent with the White-

throat.

To the extent that these curves (of all three types)
represent an increase in the number of clusters over the same
range of visit totals fellowed by some form of levelling off,
they are of the form obtained theoretically in Figure 6.2.

We can, therefore, consider the plateau values obtainsble
from Figure 6.2 as being, to some approximation, an estimate
of the number of breeding territories on the plet and can
compare these with the results obtained from standard CBC
censusses. As there were four such standard censusses
(Section 3) the four estimaﬁgs were averaged before comparison
with the platesu estimates of breeding territories. This com-
parison is presented in Pigure 6.7 and shows that there is a
very high correlation (r = 0.9865, P €0.0001) between the two.
That is, the CBC clusters consiituie a highly efficient pre-
dictor of the plateau estimate of breeding territories even
though the CBC data are based on only 10 visits. Thus, 1f
the plateau values are true estimates of the real number of
territories of sach species present at Aston Rowant the CBC

clusters are highly correlated with them.
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10 15 20 25 30 35 40
CBC cluster total

Relationship between the rumber of clusters established at the
final plateau level (see text) and the number established by
ten-visit CBC censuses (averages of four chservers' results).
FEach point represents the data for a single species. Species
with step function curves (see text) are indicated by stars.
The correlation for all 35 species is r = 0.986 (P 0.001).
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Table 6.3 presents the resulis of an initial litera-
ture survey of iomparable studies of the relationship of the
mapping method clusters to independent population censusses
of the same plot. They show that in general the mapping
method cluster totals are highly correlated with ropulation
censusses made by other methods. Only the studies by Nilsson
(1977) deviate from these ratterns and his surveys were made
with the express intention of evaluating variants of the
mepping method, the two correlations cited being based on
time-restricted census periods and on non-standard versiong
of the IBCC procedures. As shown in Section ?,*time—restricted
sampling does not give as precise an estimate of population
changes as does the CBC method conductead over the full breeding
season, a factor which must contribute to Nilsson's anomalous
results. In the light of this the datz in Table 6.3 suggest
that the high correlation between plateau estimates of breed-
ing territories and OBRC cluster totals shown in FPigure 6.7
are itypical of the mapping method as s whole, ' This has the
important implication that the estimates of territory totals
on the census plot cbtained after 4O visits are already well-
predicted by the data obtained by 10 visits, whilst the litera-
ture dats indicate thst the mapping method is équally well
correlated with the results obtained from the much more labour-
intensive nest counts, capture-recapture techniques or inten-

sive surveys and banding studies.

The plateau estimates of breeding territory totals
cannot be treated as definitive estimates of the breeding popu-
lation a% Aston Rowant without first considering the possibility
of spuricus clustering arising from the effects described in

figure 6.3. 1In the absence of knowledge of the relative
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frequency of occurrence of migrants on the census plot it

is impossible to make gz quantitative correction. However,

it is possible to make an indirect assessment of the validity
of these plateaux values 85 estimates of the breeding popu-
lation. Consideration of the trend in Pigure 6.7 shows a
slope of approximately 1,76 plateau ciusters rer CBC cluster,
This suggests that CBC fieldwork was estimating an average

57 per cent (= 100/1.76) of the territories really present.
This figure of 57 per cent could be an under-estimate if the
plateau values were themselves under- ~estimating the breeding
territories (but this is unlikely on the basis of Figure 6,2),
That is, there is g Slight chance that the value of 57 per
cent is an under-estimate of cénsus efficiency (X) as a result
of spurious clusters inflating the plateau estimates of the
real breeding térfitories (Figure 6.3). Examination of Figure
6.2 shows that detection of 57 per cent of tﬁe breeding terri-
tories woulg already be achieved for Species with vigit
efficiencies of as low as 0.3 for a census sequence of 10
visits. Such a visit efficiency, whilst conceivable, seems
unduly low by comparison with the 60 per cent and sbove re-
corded by Enemar (1959, 1962) and the range of values discussed
by Svensson {1977). This diécrepancy has suggested a need %o
examine more closely the validity of the curves by Figure 6.6
and outcomes of the processes modelled within Figure 6.2, Two
hypotheses are possible teo account for such a low apparent
visit efficiency. Hither the fieldwork conducted on Lston
Rowant was cansiderébly below the efficiency of the Swedish
work cited and the model of Flgure 6.2 was indeed correct, or
Spurious clusters had inflsted the population estimate in

accordance with the processes underlying Pigure 6.4. We can
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test between these two hypotheses by testing predictions

which can be derived from each of them.

In Pigure 6.2 we can sse that species with low detecta-
pilities take progressively longer to reach plateau valus.
Application of this prediction to the empirical data of Figure
6.6 would mean that these species taking longer tc reach a
plateau were species which were relatively less easlly detected
in the field. One test, therefore, of this hypothesis is to
enquire whether the speed of reaching the platesu is correlated

with some independently derived measure of detectability.

Table 6.4 summsarises the basic information used for
such 2 test. To construct this Table each of the species
plots in Pigure 6.6 was examined subjectively and the size of
the plateau and the minimum number of wvisits required to come
onto the plateau were established. For most species at leasi
one plateau was evident, although in a few cases its position
or the number of visits required to reach it was somewhat un-
certain (for asymptotic species) and these plateaux are, of
course, cnly crude approximations. ¥Hor other species distinct
plateaux were present so that two values were obtained. In
such cases the first one attsined is described as an "inter-
mediate" plateau and the second one as "final" plateau. There
are, of course, obvious uhcertainties in evaluating the positions
of plateaux for species which show only inflections in the plot
and other workers surveying the same series of plots might reach
different values for particular species. Nevertheless, there
is a sufficient number of species involved in these diagrams to

allow for an coverall statistical anslysis.



Table 6.4

138-

Relationships between number of visits required to yield a

plateau in number of clusters identified at analysis and the number

of clusters at plateau.

was identified:

Species
Kestrel
Partridge
Pheasant
Stock Dove
Collared bove

Wood Pigeon

Turtle Dove

Carrion Crow
Magpie

great Tit
Blue Tit
Coal Tit

Marsh Tit

Long~tailed Tit

Plateau type a

(8)

Ul g o B O+ g H W o H M

oH oW H

such values are also tabulated here..

Visits required

17
21

25

25
17

29
37
25
13
37
13

21

37

29
17
37
13
33

For some species an intermediate plateau

Plateau value,
clusters

2

n FORB o o R W W

ol

A

18
22
28

10

oy o O
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Table 6.4 conte...

Species

Wren

Mistle Thrush

Song Thrush

Blackbird

Robin

Blackcap

Farden Warbler

Whitethroat

Lesser Whitethroat

Willow Warbler

Goldorest

Spotted Flycatcher

Dunnock

Tree Pipit

Starling

= Plateau type &

-

b

oo

(D
(%)
(1)

(T

(1)

5]

L T T o

4]

Visits required

29

33
17
57
al
33
13
51

25
25
21
13
25
29

21

33

29
29
L1
13
135
33

Plateau value,
clustiers
33
3
4

38
43
17
22

3k
59
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Table 6o1{« COnt-. s s we

Species Plateau typea Visits required Plateau value
clusters

Greenfinch s 25 6
Geoldfinch T 17 L
F 29 5
Limnet I 13 6
(F) 25 8
Bulilfinch I 21 15
F 37 18
Chaffinch (1) 21 29
F 33 36
Yellowhammer I i7 9
F 37 11

Notes: ° Notation used is: 3, sole plateau; I, intermediate plateau;
P, final plateau; { ), the presence or positions of the plateau
is particularly uncertain. See Figure 6.6 for examples. In
several cases a "plateau" contdining only two adjacent points

has been ignored.
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The first measure of specles detectablility was ob-
tained by recourse to Enemar's (1959) listing of census
effectivities for 10 common species on his census plei, a
plot which bore some resemblance in its description to that
at Aston kowant., Table 6.5 presents these effectivity
measures in relation to the number of ﬁisits required to reach
a platesu value for that species in Figure 6.6. The correlation
coefficient between the two variables was -0.463 (not significant
Thus, although those species taking longer to attain their
plateau valiues at Aston Rowant were less easily detected in
Enemar's study (as predicted), the relationship was not statis-
tically significant. However, since it is possible that con-
ditions on Enemar's plot were significantly different from
those at Aston Rowant this faillure is not necessarily of great
import. Ideally, the effectivities calculated for Asion Rowant
would be used in such an analysis but in the present context

this would entall circularity of argument.

A similar test was carried out by estimating species
detectabilities on & different basis. Four experienced CBC
workers, all of them professional ornithologists, were asked
to assign the species listed in Table 6.4 to one of five con-
Spicuousgess categories, ranging from 5 for most consplcuous
and easlly detected species bn a CBC plot to 1 for the least
gasily detected. Although these estimates were subjective
they were msde in each case on the hasis of several years of
CRBC experience. Moreover, the estimates of conspicuousness
made for cach species by the different ornithologists were
significantly in agreement (Kendall's coefficient of concord-
ance = (0,662, P<0.001). These conspicuousness categories were,

therefore, averaged across the four observers to yield an
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Table 6.5 Relationship between number of visits required for
cluster plateau (see text) and census effectivity as measured by

Fnemar (1959}, for %en species present in Enemar’'s and the present

study-
Effectivity” ;"::ﬁspizg‘e‘iﬁd to
Chaffinch 69 33
Willow Warbler 73 4l
Garden Warbler 73 25
Whitebhroat el 21
Blackbird 50 33
Robin &5 L1
Blackcap 58 25
Dunnock 37 Ll
Great Tit 60 37
Blue Tit 51 Ll

2 Prom Enemar (1959 p. 32) (Note -that Joensen (1965) says his results

very similar to Enemar's).

b From Table 6.h4
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average score for each species. The data are presented in
Table 6.6. Figure 6.8 shows the visits reguired to reach
platesu values by each specles in relstion to the detecta-
bility index calculated in Table 6.6. For the %5 species
the correlstion belween the two variables was r = 6.362

(P = C.078), That is, the species conspicuocusness values
were not significantly related to the time taken to resch
plateau values and such correlation as existed was of Gppo-
site sign to that expected on the basis of the model of
Figure 6.2. This second analysis thus contradicts the idea
that the speed of plateauing of the empirical data were cor-
related with speciesgs effectivity, as should have been the

case were cengus efficiency the determining factor.

The alternative hypothesis is that the shapse of the
curves 1is significantly influenced by the occurrence of
spurious clusters in accordance with the processes of
Figures 6.3 and 6.4. To test this hypothesis two further

analyses weare conducited.

The first of the two analyses conducted ﬁas based on
intraspecific differences. For each species with both an
intermediate and a final plateau value the difference in the
sizes of ihese plateaux was éalculated and diviéed by the
number of extra visits involved in moving from the start of
the intermediate plateau to the start of the final plateau,
thus giving & rate of change of plateau valiue, in units of
cluster per extra visit {Table 6.7). This rate of change
measure wazs plotted against the number of clusters in the

final platesu in Figure 6.9. The figure shows that the in-

crease rate in cliusters per visit rose systematically with



Table 6.6,

at Aston Rowant by four experienced CBO fieldworkers.

Species
Kestrel
Partridge
Pheasant

Stock Dove
Collared Dove
Wood Pigeon
Turtle Dove
Carrion Crow
Magpie

Great Tit

Blue Tit

Coal Tit

Marsh Tit
Long-tailed Tit
Wren

Mistle Thrush
Song Thrush
Blackbird
Robin

Blackcsap
Garden Warbler
Whitethroat
Lesser Whitethroat
Willow Warbler
Golderest
Spotted Flycatcher
Dunnock

Tree Pipit
Starliing

Greenfinch

Conspicucusness scores assigned to species censussed

N R I UV T I UV - UV VIR B I A S T o Fow AW NP WU AN -

Assessor

J
3
3
2
2
3
3
3
I
3
3
2
2
1
1
5
2
3
4
A
K
A
A
3
5
1
1
3
3
2
3

K
3
3
i
2
3
2
3
3
5
L
L
3
2
3
L
P
1
kb
5
3
3
2
2
5
2
I
2
5
1
3

B S T

[

U T U RS T S - e B T S U T T A

Average

3.00
2.25
3.C0
2.25
3475
3.25
2.75
4.25
4o 50
4..CO
3,50
2475
1.50
2.75
Lo75
3.00
2450
4..CO
4.75
3.50
3,50
3.50
2.50
5.00
2.25
2.25
3.25
3,50
3. 00
325
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Table 6.6 cOrtan..

Assesgor

Species I J K L Average

Goldfinch 3 2 3 l;- 3.00
Limmet 4 2 2 L 3.00
Bullfinch 3 2 3 2 2.50
Chaffinch 5 4 & L. L.25
Yellowhammer 5 5 L & L B0
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Table 6.7 Intraspecific change in plateau value with extra visits in

relation to final piateau value.

3pecies

Stock Dove
Collared Dove
Wood Pigecn
Carrion Crow
ﬁagpie

Great Tit

Marsh it
Long-tailed Tit
Mistle Thrush
Song Thrush
Blackbird
Robin

Blackeap

Lesser Whitethroat
Willow Warbler
Goldcrest
Spotted Flycatcher
Dunnock
Starling
Goldfinch
Iinnet
Bullfiinch
Chaffinch

Yellowhammer

Final plateau

clusters

5 w F oo

22

[oaN

16
33

3
22

39

18
36

Rate of change of plateau,
clusters per extra visit

0.062

0.083

0.250

0.083

0.083

0.250

0.100

0.050

0.0L2Z

0.150

0.667

0.5464
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the number of clusters in the final platesu. That is, a
species for which-many clusters were eventually established
was also & species in which each extra visit made resulited

in a pronounced tendency ito add further clusters to the esti-
mate, whilst for a species with rather few clusters present
the estimate of territories on the plot was systematically
less sensitive to the number of visits made. This is not a
self-evident outcome, for the numbers of vislts at which
intermediste and final plateaux are reached are variable
between species, as also is the relative size of the two
plateau values. Reference back to Figure 6.4 shows that the
rate of increase in the probability of spurious clustering

at a given frequency of transients was approximately linear
for the larger visit totals, indicating systematically
larger numbers of clusters per visit were added as visit totals
increased. Such a process could be expected to lead 1o a
positive correlation between clusters per visit and final
cluster values, such as was found in Figure 6,9, 1t should
he noted that this effect is intraspecific, S0 that one is
measuring in Figure 6.9 the tendency to evaluate for & single
species additiocnal clusters with edditional visits and this
species would have had a constant territorial density through-

out the visit total seguence.

Figure 6.10 shows the corresponding analysis for inter-
specific variation, again using data from Table 5.&. In this
Figure the number of clusters present at the plateau is
plotted against the number of visits required to reach the

inal plateau for each specles. caleculetion of a regression

of platesu level on number of visits yielded an exponentlal
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fit to the data:

In{T) = 0.07V ~ 0.242 r = 0.608, p<0.01
where T is the number of clusters present at the plateau,
V is the number of visits needed to reach that plateau, and
In denotes natural logarithm. On an interspecific basis,
therefore, the number of clusters finally present in a platean
increages €Xponentially with the number of visits required o
detect the existence of that plateau in the first instance.
This is s result one might expect on the basis of spurioug
clustering, for the greater‘variatian in real densities present
in the interspecific analysis provides greater scope for the
analyst (to éssign multiple registrations to different clusters
and for using transient registrations) than would be present
in the intraspecific studies (for which it has already been
suggested a change in plateau value can arise only through the
greater spatial range of registrations generated by large

number of visits).

it must be noted, however, that in Figure 6.10 the
fitting of an exponential curve is not strietly correct since
both the number of clusters in the plateau and the number of
Visits reguired to identify that plateau are variables sub ject
to experimental error. One could therefore interchange the
two axes and treat the number of visits required to establish
a plateau as & variable dependent on the number of clusters in
the plateau. Whilst this woulad clearly alter the precise
equation of the curve there can be little doubt on the basis
of the data points in Figure 6.10 that the relationship is
indeed curvilinear, 8o that the conclusion from the snalygis

would remain intact.
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Finally, the analysis of Figure £.10 which was based
on the relationship between final plateau cluster totals and
the number of visits required to reach it can be performed
slso in respect of the intermediate plateaux. The validity
of such analysis would turn on the accuracy with which the
intermediate plateaux mirrored the real nurber of territories
on the census plot. Regressing the plateau cluster total on
number of visits required for plateau in the same way as with

the data of Figure 6.10 yielded the regression
In(T) = 0.202 + 0.088Y r = 0.580, PL0.0L

with notation as before. The results are thus qualitatively
the same as before, with an exponential relationship between
the two varisbles, but with the intermediate plateau the
relationship is even steeper at high visit numbers. Con-~
seguently. if the intermediate plateau values are a better
approximation of the real territorial densities of birds in
Aston Rowant the statistical artefact suggested as generated
by a breaskdown in CBC rules and spurious clustering is even

more severe than estimated on the basis of Figure 6.4,

These results are thus in'accordance with the pre-
dictions which arise from the spurious clustering idea aznd are
not in accordance with the §pecies effectivity hypothesis.
They therefore suggest that the build-ups of cluster totals
with increasing number of visits shown in Figure 6.6 were
significantly infiuenced by the high freguency of migrants
recorded on the Aston Rowant census plot or by the tendency
of CRC anslysis te avoid accepting excessive numbers of
multiple registrations (registrations from the same visit

within & single cluster) as visit totals increased. We can
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examine inis suggestion somewhat further by ocomparing the

results of the present study with those of Bilcke and Joiris

P ¥
}__!

979) feor the nine species occurring in commen in the two
studies (Table 6.8). Bilcke and Joiris examined the effsct
of incressing the visits made tc a total of 46 visits on

the cluster totals they obtained for various species:

Table 6.8 tszbulates the number of visits they estimated were
required for detection of 90 per cent of the final population
assessment of these species. The Table compares these values
against the number of visits required for the Aston Rowant
data to reach their initial plateau: the correlation between
the two groups i1s r = 0.676 (P = 0.0LL4). Thus the two studies
tended to show very similar patterns of response inter-
specifically to the build-up of visit information. This
suggesis that the Aston Rowant results were not atypical of
such situations and that the imporfance of the spurious
clusters suggested by the analysis just completed is similar
to that found in general use of the mapping method on large

numbers of visitsg.

Discussion

Inspection of the plois for individusl species
(Figure 6.6) shows that in the region of 9-12 visits (the
number of visits made by most CBC observers) there is a
relatively linear relationship between the number of clusters
established by the CBC analysts and the number of visits made.
On pooling all territories, increasing the number of visits
made from nine to ten led t¢ an average increase of 16.2

extra clusters, which on a total of 224 clusters obtained from
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Table 6.8 Comparison of number of visits to first platesu for
nine species at Aston Rowant with the number of visits required
to detect 90 per cent of the population of these species in a
Belgian forest (Bilcke and Joiris 1979).

Species Vigits for Visits for 90 per cent
plateaua : detectionb

Great Tit 21 : 6

Blue Tit 41 13

Coal Tit ' 29 6
Marsh Tit 17 8
Wren . 29 L
Song Thrush i7 L
Blackbird 21 6
Robin 13 L
Chaffinch 21 3

a

At Aston Rowant. Intermediate plateau used when two plateaux present

From Bilcke and Joiris (1979)
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nine visits represenis a 7.3 per cent error. With a larger
number of visits the error is proportionately smaller; in-
creasing from 13-1i visits generates an extra 10.3 clusters
which on the total of 289 clusters represenis a 3.5 per cent
error. These accuracy errors are comparable with the pre-
cision of the individual CBC indices and thus would be signi-
ficant were there to be a systematic change in the number of
visits made by CBC workers throughout the country between
years. In practice, however, some observers tend to decrease
their visits in a particular year whilst others increase the
visits they make in the year, so that the average pattern is
unlikely to change significantly from year to year. Moreover,
where observér effort has altered by more than two or three
visits, or where there are large changes in the time spent in
the field, results for the year concerned are excluded from
the index calculations as 'a matter of routine CBC practice.
Within these limits another consideration is that the calcu-
lations abeve were based on the results for all territories
pooled (Figure 6.5) whilst in practice the results differed
from species to species (Figure 6.6). The errors are likely
to be most severe for species such as Blackbird and Blue Tit
(Figure 6.6) but these are the species which cccur in practi-
cally all census plots and are thusﬁleast likely to vary in
average number of visits per plot from year to year. Con-
versely, the less common species were less sensitive to the
effects of extra visits so that even the proportionately larger
impact cf a single cbserver msking more or fewer visiis in a
particular year will be abated by this reduced sensitivity.
The important overall conclusion from these analyses is that

the annual variation between observers as to the number of
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visits they pay to the census plots is unlikely to have any

significant impact on the CBC indices calculated from the dats.

Figure 6.7 showed that final plateauvalues for the 35
species studlied on Aston Rowant were very highly correlated
with the cluster totals obtained from standard CBC methods.
Since it is likely that surplus (multiple) registrations would
be generated more frequentiy in more abundant species than in
less abundant species, it seems reasonsble to expect the plateau
values, although infisted, to be reasonably in proportion to
the real density of the species at Aston Rowant. On this basis
the CBC data from the site would alsc be correlsted with the
true population, in line with the literature studies cited in
Table 6.3. It is not, however, possible to calibrate the CRC
results precisely, as was the original intention of this phase
of the study, since the analyses conducted rointed t¢ signifi-
cant inflation of the plateau values over the true densities..
Consequently the average species effectivity of 0.30 is arti-
filcially low and the CBC workers in %the present study will have
achieved betier absclute census efficiencies than this, i.e.
their X-coefficient will be considerably above the 0.30
suggested by Figure 6.7. Their absolute census efficiencies
are thus likely to have been in line with those reported in

previous studies e.g., Enemar 1959, Joensen 1965.

Finally, a word needs to be said on the subject of "real
densgities". Much of the discussion above focussed on the extent
to which scme true breeding density for each species could be
assessed. Evidence 1s now avallable to suggest that the number
of breeding pairs using a census plot may vary through the

breeding season and that the total number of pairs which breed
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on & plot may even exceed the number present at any one time.
Parr (1979), for example, found that individual breeding
territories of Golden Plovers were held by different {colour-
marked) pairs in the early and in the late parts of the breed-
ing season. Similarly, Tomialiojec (1980} found that predation
losses 1in dense populations of Woodpigeons generated a quite
rapid reduction in the number of pairs nesting on the census
plot and therefore in the number available to be censussed

as the breeding season progressed. Buch studies of population
turnover show that the {true carrying capacity of the pict may
be quite different from that censussed (even perfectly) at

gny one time. TFor population monitoring these problems are
less important (unless the extent of turnover varies from year
to year) but they 1limit severely the extent to which a real
census efficlency can be defined in principle, let alone
measured in practice. The difficuliy 1s probably least with
summer migrants and other species with rather compressed
breeding seasons and greatest with prelonged seasons, and
probably few species approach the degree of turnover shown by
Golden Plovers (Parr 1979). Nevertheless there is need for
caution in pursuing the goal of species-specific census

effectivities in too absolute a sense,






SECTION 7

THE EFFECTS OF CENSUS DATE ON THE RESULTS OF

INTENSIVE CBC SURVEYS
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In addition to meeting their basic aim of monitecring
annual changes in population levels of farmland and woodland
birds (Bailey 1967, Williamson 1970, Batten and Williamson
197L) the CBC studies undertaken throughout Britain by BTO
members have provided extensive information on the relastive
abundance of the bird species present in different habvitats
and have proved useful for brosad comparisons of the bird
commnities therein (Benson and Williamson 1972, Gordon 1972,
Morgan 1975). When such information is derived from the
general body of CBC results in the BTO's files these com-
parisons are subject to a number of limitations of the CRC
method. The most important of these are that the absolute
census efficiency of different census workers show signifi-
cant differences hetween observers {Enemar 1962 znd Section 3)
and that the census efficiencies for the various speciles on
the census plots differ substantially both between species
and between census plots (Colguhoun 1940, Walankiewicz 1977,
Svensson 1979): they also differ but to a smaller extent with
the weather prevailing during the census visits (Section 8)
and, due to edge effects, witp the area of the plot {Cousins
1977, Marchant 1981). Nevertheless, these sources of error
are generally small enough to ignore for the purpeses of the

broad comparisons desired between habitats (Williamson 1974b,c).

An important use of the CBC method which has not yvet
been fully validated is as a tool for the intensive study of
the bird communities of unusual habitats that can be visited
only for a short time. This use of the mapping method of bird
censussing was developed particularly by Williamson (e.g. 196.,

1969, 19712): thus in a series of visits to the islsnd of Rhum
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in the Hebrides, Williamson (1971la, 1975) obtained valuable
information on the” successional changes in bird 1ife there

as the newly planted woodland policies developed in age and
structure. When this type of expedition is conducted in
standard manner with respect to timing and so on from year

to year, the longitudinal comparisons attempted by Williamson
are valid provided phenological events are constant between
years. There remains the gquestion, though, as to how useful
or otherwise such information is for comparison with material
gerived from the general body of CBC data and from CEensusses
conducted in other habitats at slightly different times of the
year (Batten 1976, Wilson 1977, Williamscn 1969) since the
seasonal spread of localised census work can influence 1ts
results (Cyr 1977). Such a guestion is also pertinent %o the
use of the GBC mapping method in assessing the use of pesti-
cides in sgricultural practice (e.g. Edwards 1977) and in
evaluating forest bird census results conducted in monitoring
the side-effects of aerial spraying against defoliating cater—

pillars.

The present Section reporis an investigation of the
effects of the timing of such intensive survey work by com-

parison with the standard CBC censussing of the same plot.

Materials and methods

As part of the present investigation of Common Birds
Census methods and assumptions, the census plot on Beacon Hill
within the National Nature Reserve ét Aston Rowant, Buckingham-—

shire, was visited for CBC census work a toial of L0 times
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(plus some preparatory visits) in each of the years 1977 and
1978. Four observers were involved, each incdependently
viSiting the census plot ten times in each year, but in each
of the two years the sequence of LO census visits coulgd be
used to compare the resulis which would have been obtained
from short-time intensive surveys akin to the expediticns of
Williamson (1971a, 1974b) with those of Standard‘GBC work ;
Sub-sets of visits within different time periods were eXtracted
to mimic an expedition to the census plot and thus to examine
the relative efficiency of intensive surveys conducted at

different times of year.

The evaluation of eéxpedition methodology was conducted
both with the 1977 and the 1978 data. Table 7.1 shows the
vigit dates used in defining individual 'expedition' periods
in each year. Within each year a total of six expedition
periods were used each invelving ten visits within a period
of 2-3 weeks. Since six expeditions of ten visits apiece
required a total of 60 visits, whilst the Aston Rowant exer-
cise involved a maximum of 45 visite in any one year, the
census information from certain visits had to be used twice
in each of the adjacent expedition periods; such visits are
indicated by date overlaps ii Table 7.1. Since each of the
four observers visited the census plot throughout the season
no one observer dominated the results from any particular
period, so that analysis of fhe Species maps from each peried
varied in response to seasonal factors rather than toc observer

blas,.

The species maps from the expedition period visiis were

collated independently of the analyst, and subsequently
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Table 7.1 Visit dgtes used in defining 'expedition' periods in 1977
and 1978, "and totals of clusters (all species) established within

each period.

Expedition period Vigits Cluster
Seqguence Start Finish used total
1977 1 15 April 30 April 7~-16 256
2 27 April 19 May 1423 261
3 7 May 26 May  20-29 230
L 19 May 3 June 24=33 222
5 31 May 23 June 30~39. 237
& 16 June 4 July 351yl - 206
1978 1 8 April L May 1-10 213
2 27 April 17 May 8~17 236
3 9 May 25 May 13-22 210,
L 17 May 31 May 17-26 260
5 29 May 19 June 2h~33 230
6 15 June 12 July 31-40 205
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analysed in random specises and expedition period seguence

by two workers. fnvestigations reported elsewhere (Section 3)
established that there were no differences in analyses con-
ducted by different analysts, thus enabling the results to bhe
pooled without reference to the identity of the analyst con-

cerned.

The analysis of each Species map was conducted on the
basis that any three registrations for the Species were ade-
quate evidence for a territory, in accordance with the starn-
dard CBC methodeology, but the method deviated from the stan—
dard procedure in not requiring a ten-day interval between
registrations. This rule is employed in the stendard analyses
to ensure exclusion of transient birds and, as such, is clearly
inappropriate to a census conducted on a short timescale as in

an expedition.
Results

Table 7.1 shows that there were minor differences be-~
tween years in the pattern of territory totals established in
the different periods. In 1977 the cluster totals decreasegd
slightly but not significantlﬁlwith date (Kendall's tau =
~-0.6C, P<0.10) whilst in 1978 the totals peaked in period L
(late May). There was thus no evidence for systematic seasonal
variatlon in the total number of territories found. Comparison
of the expedition period averages for the two years gave very
similar results: in 1977 the mean and standard deviation bhe~
tween periods were respectively 245,3% T 19.0 and in 1978 they

were respectively 231.3 ¥ 18,4, Variation between periods was

thus similar in the two years. Overall, there was no evidence
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of majer changes in census efficiency through the geason,
epart from perhaps a slight decline in late June (present in

both 1577 and 1978).

Certain species differed markedly from this general
rattern, showing pronounced seasonal patterns. Table 7.2
presents the data on individual species totals within the
5ix census periods of each year, together with the average
species itotal for the year derived from the work of the four
independent observers employing standard CRC methodology.
Figure 7.1 presents the same results graphically for the
species studied. In several cases the results for 1977 and
1976 showed somewhat different patterns, so that no firm con-
c¢lusions about seasonal variation in census efficiency with
thet species could be reached. For other species, however,

& clear pattern was present. The most prevalent trend was

for the cluster estimates to veak in the later census periods,
as with the Woodpigeon, Turtle Dove, Golderest and most of the
smaller migratory passerines. The trend is not surprising in
the case of the latter group, since they will in general be
late arriving onto the census plots and therefore be more.
numerocus later in the season. Another group of specles showed
8 marked secasonal decline, or a decline in the latter part of
the same season; these include Pheasant, Great Tits; Blue Tit,
Coal Tit, Blackbird, Robin and probably Dunnock and Chaffinch.
Interpretation of trends in the other species is rather more
difficult, either because the total number of clusters in any
one year was small or because the patterns observed were
markedly different in the two years, e.g. Linnet and Bullfinch.

Variation in pattern between the two years could be interpreted,



Teble 7.2

Species

Sparrowhawk
Kestrel

Pheasant

Stock Dove
Woodpigeon

Turtle Dove

Collarsd Dove
Green Woodpecker
Carrion Crow

Magpie

Jay A
Great Tit

Blue Tit

Coal Tit

Marsh Tit

" Long~tailed Tit
Wren

Mistlie Thrush

Song Thrush
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Species cluster totals established within each !'expedition!
period in 1977 and 1978.

Year

1978
1977
1978
1977
1978
1978
1577
1978
1977
1977
1978
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1978
1977
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1978
1977
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Table 7.2 cont...

Species

Blackbird.
Robin
Blackcap
Gartlen Warbler

Whitethroat
Lesser Whitethroat

Willow Warbler
Chiffchaff
Golderest
Spotted F];ycatcher
Dunnock

Tree Pipit
Starling
Greenfinch
Goldfinch
Linnet
Bullfinch

Chaffinch

Yollowhammer

Year

1977
1978
1977
1578
1377
1978
1977
1978
1977
1977
1978
1977
1978
1977
1978
1977
1978
1577
1978
1977
1978
1977
1977
1977
1978
1977
1978
1977
1978
1977
1978
1977
1978
1977
1978

165

PG R

N
SO PN R O 55 0 = O 0 QO m o

N
- O

W N W NN W R N

[
p A

7
5

2

E oSN B Y S T i L R IV U < B o B | t: [ v &2 F oW om e oo e Sﬁ %3 é; N

RS
o GO

6

Expedition perioda

3

N R
N R e e O O Eﬁ [ SR T

|l e NN
o OON e e A AN

[AC B\
[

AN RN W N W

NN =
o O

~

Notes: %See Table 7+2 for date of each period

b Mean of estimates by four independent observers using normal CBC methods

L

22
26
19
19

WO O NN W~

27
27

15

-
N - VRN

-~ o~ MO W W N M

NN
= O m

7

5

20
22
18
16

Ry} |l PN
G"JI—’N-F"OCDI—"U\D'-J

A N T T B - N IR VU S

NN
- O

T T N S T

20

15

SRS N I AT

22
20

15

"M

10

&
1
3
3
7
6
14
23
9
8

CBC
totalb

23.50
22.00
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a given period of intensive eensuys visits in relation to date in
1977 {(dots) ang 1978 (open circles). Dates of pericd 1-6 are
shown in Table 7.7. Cases with birds present but withous a
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(continued)

Symbols at right-hand edge of each diagram indicate level of
population established by normal CBC work for that year (solid
symbol 1977, open symbol 19?8), estimated from four independent
CBC censuses in each case. .
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however, as evidence for the absence of any systematic and
biclogically pased seasonal variation which needs to be taken
into account in gssessing censud efficiency. On tﬁis bhasis,
the resulis of Figure 7.1 tend to suggest that for many speclies
there is no major seasonal variation in census efficiency but
that for certaln species a very early or a VEry late census
period will lesd to biased estimates of the numbers of preeding

birds on the plot.

An important question in relation to the objectives of
census expeditions of unusual habitats or census plots is whether
or not these biages influence significantly the estimates made
of the composition and structure of the preeding communities on
these plots. This guestion was examined here by comparing the
stpucture of the cluster totals from each expedition pericd witn
the structure jerived from the étandard CBC analyses (averaged
across four observers). For each expedition period the cor-
relation ccefficients for species totals Were calculated between
the expedition periocd total and the corresponding four normal
CRBG totals (Table 7.3). Were there 1o differences between the
expedition totals and the @BC totals, perfect correlation would
result; the extent to which each correlation departs from unity
reflects the presence of confounding factors inn the expeditlon
methodology as against the CBO method. The results (Table 7.3)
show excellent correlations between the expedition resulis and
the CBC results for all periods. A correlation coefficient of
C.9L8 or abovs indicates less than 10 per cent diserepancy be-
tween the expedition and the normal CBC results and this was
achieved in 1977 in census periods 1, 2 and 5,‘and in all but

the first two periods 1n 1978. The conclusion must therefore

pe that the expedition approach provided & cstisfactory estimate




Table 7.3 Correlations between cluster totals for egch specles in each

'expedition' perioq and the cluster totals for theAﬁﬁecies obtained by

Expedition period - Year
Sequence Date® 1577 1978
1 April 0w 0.0
2 Early May 0.951 0.937
3 Mid-Hay 0.956 0,960
L Late Msy 0.4 0.955
5 Barly June 0.926 0.948
6 Late June 0.892 0.951

Kotes:

a See Table 7.1 for exget dates
b

(Snedecor ang Cochran 1967 p-187) to obtain the best single_estimate of

the agreement between expeditiog and CBC censuses.
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of the community spectra that would be obtained employing
standard CBC metkods throughout the breeding season, though
best when the expedition is conducted in mid-season. At Aston
Rowant this meant mid-May but because breeding seasons vary
slightly with latitude even within Britain, a June census might

be adeguate for a plot in Scotland.

The analysis of Table 7+3 used the normal CRC resulis as
a reference standard and showed that each of the expedition re-
sults was closely correlated with that standard. Such findings
imply that the separate expedition period resuits were consistent
amongst themselves when tested in this parametrié Tfashion, A
separaie direct measure of the extent of agreement between the
51X estimates obtained from the expedition approach can be made
by calculating Kendall's coefficient of concordance {Siegel
1956), a non-parametric messure of the consistency of ranking
of the species abundance obtained in each census. With the
1977 data the coefficient of concordance calculated was 0.86l
(X2 = 165.8, P<0.001), showing a statistically significant
agreement between the six expedition periods in their descript-
ion of the community of Aston Rowant, despite the different
Seasonal timings of the expeditions. With perfect agreement
between them a coefficient of unity would have been obtained.
Similar calculations with the 1978 data provided a coefficient
value of 0.890 (X2 = 176.2, P<0.001). In each year, therefore,
sxcelient agreement was obtained between the results from differ-
ent expeditions as to the relstive abundance of the species re-

corded on the census plot.

Expedition-censussing has hitherto been used cnly for
describing community spectra in particular habitats or on parti-

cular plots, but the general consistency of the expedition~-type
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results with those derived from tﬁe more %em@ofally extended
CBC method raises+the guestion whether or not ﬁhe time-
restricted approach might be viable for routine CBC censussing.
Although the Aston Rowant experiment was not désigned for the
purpose, it is possible to get an initial assessment of the
viability of this approach by enalysing the data of Table 7.2.
Table 7..L presents the population changes cccurring between
1977 and 1978 as assessed in the different expedition periods
and compares them with the change in CBC levels for the two
years. The final line of the Table shows that the changes
estimated from single expedition pericds are iﬁdéed correlated
(across species) with those estimated from the formal GBC
approach and in all cases significantly so. Névertheless, the
magnitude of the correlation ccefficients are relatively low:
the highest cecefficient - that for periocd 5 - corresponds to

67 per cent of the variance in the $wo changes ocecurring in
common, whilst the lowest coefficient - that for period 6 -
corresponds to only 25 per cent of the variations in estimates
being in common. Part of the discrepancies muét lie with
differences in the period used in the two years, there certainly
being differences in the calendar dates of the corresponding
periods in the two years (Table 7.1) and probsbly with even
bigger changes in the timing of breeding seasons between the
two years. Nevertheless, the overall conclusion to be drawn
from Table 7.4 1s that expedition-type censussing is not a viable
alternative 1o an extended census season over the normal breed-
ing seasons of the several species concerned, when annual moni-
toring of population levels in a habitat or community is the
object of the exercise. However, since the changes detected by
expedition period amnalyses were correlated significantly with

the changes detected by the normal CBC approach (Table 7.&)Ath8
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Table 7.4 Change® in cluster totals between corresponding expedition
periods in 1977 and 1978 in relation to change in CBC method results

(meen of four observers) for the same census plot.

. Mean change

Species Expedition period in

1 2 3 L 5 & CBC totals
Kestrel 0 0 0 0 -2 -1 0.00
Pheasent -3 o 0 0 -2 -1 1.25
Woodpigeon -1 1 1 5 5 5 3.25
Collared Dove 0 -1 -1 -1 -1 -0 0.25
Magpie -1 1 0 0 0 1 0.00
Great Tit -, -1 2 3 O L ~1.50
Blue Tit -b -2 6 6 0 -2 -1.25
Coal Tit -2 o 3 0 2 2 1.75
Mersh Tit =i -3 -1 -1 -1 ~2.00
Long~tailed Tit 0 -3 -3 0 -1 ~-1.50
Wren 7 11 5 10 3 -3 5.25
Mistle Thrush 2 2 3 1 -1 -3 C.50
Song Thrush -1 -3 -3 3 c -2 -2 —2.75
Blackbird -3 -5 -l L 2 2 -1.50
Robin -9 -8 2 -0 -2 i ~4. 25
Blackeap 1 3 2 3 3425
Garden Warbler 0 1 0 0 -1 -1 -1.7%
Lesser Whitethroat -1 2 1 -1 -1 -0.25
Willow Warbler —dy. =10 2 O -2 -2 =2.50
Chiffchaff 1 1 o 0 1 1 0.00
Goldecrest -3 -l -2 -7 -8 -9 -5.75
Spotted Flycatcher 0 0 O -1 -2 -1 -0.75
Dunnock 1 -3 ] -1 -6 -5 -3.00
Greenfinch -1 2 1 o 4L 6 225
Tinnet -1 -3 - -1 0 0 ~1.00
Bullfinch ] -5 -5 o) -3 -1 -2.75
Chaffinch -1 5 7 8 8 S 2.50
Yellowhammer -2 0 3 3 2 -1 1.25
Correlation with change
in CBC method totals Qo590 %% 0.78&**.0.535* D.638%% 0.821%* 0,50,*

Note: Only species territorial in at least one census period each year are

considered.
* P(O-Ol; s P<0.00l.
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long-term monitoring of gross population changes, such as
those in the woddland policies on Rhum studied by Batfen and
Pomeroy {(196%) and by Williamson (1975), is a realistic ob-

jective for expeditions to atiempt.
Discussion

The results obtained here confirm the viability of
expeditions as a means of assessing the bird communities of
census plots and habitats not routinely covered by the Commen
Birds Census scheme. Table 7.3 showed cleariy'that results
gathered within any of the expedition periods censidered here
gave information on bird community structure comparable to
that obtained from an extended CBC season in the same site.
Only results gathered very early or very late suggested any
inadeguacies and these were slight. Moreover, the resulis
from the different periods are concordant amongst thewmselves
to 2 high degree, thus indicating that census work based on
expeditions conducted at any time through the mein period of
territorial establishment in May or early June provides a
feasible method of studying otherwise unvisited habitats.

(We note though that these dates might differ with latitude).
The analyses thus confirmed the validity of studies such as
those of Williamson (1971a, 1974b) and Batten (1976) as a
means of broadening the CBC information on the bird communities

of different habitats.

On the other hand, the findings of Table 7.4 show that
it would be unwise to attempt to use such expeditionvderiVed
information to detect small changes in population levels be-
tween years, in the way that the normal CBC results do fof sites

surveyed throughout the breeding season. It probably remains
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valid to suggest that gross population changes such as those
associated with -successional change or drastic management of
the habitat, can in fact be adequately monitored by expedition
work., It might be desirable to have further investigations orf
the type attempted in Table 7.4 to establish the significance
of the variation in correlation coefficient size apparent in
the pregent analysis. The present results suggest that some
expedition periods are better than others in terms of pre-—
dicting the population change that would have been obtained
from normal CRBC methods but there is no systematic tresnd
apparent ir the present results to provide guidénce as to the
best time of year for such studies, contrary to Swedish ex-
perience with point counts (Svensson 1977). One might specu-
late on the possibility of the highest correlations obtained -
thoese for periods 2 and & (Table 7.4) - correéponding to
seasonal peaks of activity by double-brooded Species, but this
is noi supporited by consideration of the seasonal distribution

of registrations (see Figure 8.3 for examples).

Firally, it is worth noting that these results indicate
that the criticism of standard census periods advanced by
Slagsveld (1973b) is not applicable to the CBC as conducted in
England. 8Slagsvold found tﬁat census results for the Song Thrush
in his Norwegian study varied conslderably as his census period
dates were more éonstant than the timing of the well-marked
seascnal peak in song activity; he suggested that census dates
should be chosen each year on the basis of the general phenoclogy
peak in registration frequency (see Table 7.2 and Figure 8,3)
but the census resulis neﬁertheless remained broadly independent

of the timing of the intensive survey work. Thus, the seasonalit
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experienced by Slagsvold (1975) in Norway presumably reflects
the sharper onset 5f the breeding season there and 18 not de-
tected within the more prolonged season experienced by birds
in Britain. These conclusions are most valid in relation to
the use of the CBC scheme for monitoring a whole range of
species, in farmland or in woodland. They are less valid in
respect of monitoring pepulation trends in a single species,
+o which the whole of a census DIrOZramme might be directed.
With such objectives seasonal restriction of census effort
could be sdvantageous but such a programue Woﬁld be in-

consistent with the CBC objectlives in Britain.







SECTION 8

THE INFLUENCE OF WEATHER CONDITIONS ON THE DETECTION

OF BIRDS DURING COMMON BIRDS CENSUS FIELDWORK
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In his ciassic baper establishing the mapping method
of censussing bird ropulations, Enemar {1959) suggested that
weather conditions during the census would be of rarticular
importance to census effectivity, through its effect on the
intensity of bird Song. Enemar noted that this would be
particularly important for +the mapping of singing territorial
males, and standardised his census visits to those conducted
in clear sunny weather, noting that low temperatures (in
particular) were depressive of bird song. Arms;rongﬁ(l963)
Subseguently reviewed the relationship of bird gsong to weather
and noited that low temperatures and mist were especially signi-
ficant in retarding song output. In principle; therefors,
census visits conducted unger these conditions should be
relatively poor in providing registrations of birds, a point
which might reguire modification of the standard treatment of

visit maps within the BTO Commoni Birds Census programme.

In practice the CBC is not based exclusively on contsacts
with singing males, but includes all registrations evidential
of a territory. Sightings thus play a iarger part in the
determination of the eventual total of clusters than &id the
essentlially aural location method of Enemar {loc.cit.). Thus
it is not clear what the overall effect of changing weather in
the course of +the Census season might be. Moreover, because
the CBC scheme depends on the voluntary efforts of BTO members
it is not possible to omit altogether censusses conducted
under less than ideal weather conditions {the practice adopted
by Enemar) without falling below the minimum number of visit

maps for analysis; the vagaries of British weather in any
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event preclude raising the threshold number of visits asked
of participants without reaching an unacceptably high level.
This section therefore presents the results of a systematic
investigation of the effects of the weather prevailing at
the time of censussing on the total regisirations obtained

in the visits.
Materials and methods

For the present study the 4O visit maps showing the
positions of all registrations were examined on’ completion
cf the census work and the total numbers of registrations
for each of 27 species established for each visit. These
totels made no distinctions as to type of registration ob-
tained. When the registrations from the ten visits of each
observer were ploited onto sPecies maps, statistically signi-
ficant differences in the resulting totals of clusters were
present (Section 3). These differences between observers
were reflected in the frequencies of registrations obtained
by each but as the trends apparent in the four observers’
results were mutually consistent no attempd was made to

correct the data for observer identity.

The data on the weathér prevailing on each census visit
were obtained from the meteoroclogical station at RAF Benson,
11 km WSW from Aston Rowant. Temperature data, however, were
corrected to local conditions on the census plot, by reference
to irregularly (approximately weekly, gathered data collected
at Aston Rowant. Chservations made similtaneously at the two
sites were plotied against each other and the resulting graph

used to correct Benson temperature to local values wnere
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thess were not directly measured at Aston Rowant. The mean
temperature forwfhe period 0600-0900 hrs BST or 0500-12CC hrs
BST were used as appropriate to the observer éoncerned. Rain-
Tall was recorded at Benson station for the 2Li~hour period
beginning 0900 GMT but was attributed to the calendar date of
the period 0900-23%59 hrs. Cloud cover was recorded in eighths
of the sky covered at all ievels; for coding purposes values
such as 1-2 eighths were entered as 1.5 eighths. Windspeed
was measured in knots. Wind direction was given initial con-
sideration as a variable of possible significance but shewed
no visible correlation with bird registrations and was not

analysed further.

411 species with evidence towards two oer more terri-—
tories on the census plot were included in the analysis. A
full list of the birds present on the site in 1978 is provided
in Table 3.1, and totalled 59 species, of whiceh 27 are studied
here. The sample provided a diverse range of species, includ-
ing birds characteristic of gquite different habitats but present

because of the heterogeneity of the census plot.

Data collected on registration frequencies were treated
statistically almost exclusively by correlatioﬁ analysis. In
these the raw frequency counﬁs‘were used without transformation.
In some cases non-linear relaticnships were present and are
noted expressly below. Non-parametric statistical tests used

followed Siegel (1968).
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Resultis

=

Seasonality of weather

The census work at Aston Rowant in 1978 spanned the
period 8 April through 12 July and consequently experienced
& Seasonal improvement of weather (Figure 8.1). Ambient
temperatures in particular increased throvgh the months of
April and May, from 0-5°C in carly April to 10-15°Q
(occasionally higher) by the start of June (Figure 8.1).
Temperature changed little through June and early July. The
correlation between temperature and date over tﬁe whole perica

was 0.609 (P<0.01).

Average wind strengths decreaseg slightly but not
significantly over the census period (r = -0.191, n.s.) with
May and esarly June pérhaps slightly calmer than either April
or late June and July (Figure 8.1). Only ten of the census
visits were made on days with appreciable rainfall, and such
rain as fell was not noticeably seasonsl (Figure 8.1). Cloud
cover during the censusses varied erratically, exéept that
those of late May and June were cenducted in génerally sunny

cenditions.

Seasonality of bird registrations

Since the April censusses at Aston Rowant were con-
ducted in cool weather and those in dJuns in warm weather,
Seasonal activity by the Species censussed is confoundedlwith
the effects of temperature. Figure 8.2 shows the seasonal
distributions of registrations of ali species and reveals a

systematic trend towards seeing and hesring more birds in the
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later censusses (r = 0.478, P<L0.01). There is, therefore,
a bias towards obdtaining a statistical correlation between
registration freguency and tempersture measured across cengus
visits, lrrespective of the day-to-day sensitivity of census
efficiency to the prevailing temperature. Moréover, this bias
will vary between species: an early breeding bird such as the
Mistle Thrush will have largely ceassed its breeding activities
by the last of the census visits and will thus yield fewest
registrations on the warmest days, whilst the late—breeding
Woodpigeon, for example, will have the opposité bias. The
seasonal increase in total (non-specific) registrations shown
in Figure 8.2 indicates eithef that most syeciés were more
freguently registered later in the season or that those birds
numerically mest sbundant on the Aston Rowant éite were
registered most freguently in the later visits. It is there-

Tore necessary to consilder each species individualliy.

Table 8.1 summarizes the seascnal trends for each species
in the form of correlations between the registrations obtained
for sach one on a visit and the date of that visit. In general
these correlations provide a fair representatién of the
seasonal changes for each specles, positive values indicating
the bird was seen more freqﬁéntly later in the season and nega-
tive values indicating early sightings were mdre prominent.

But reservations are necessgary for some of the results. Only.
one pair of Marsh Tits was encountered on the plot until late
June and July, when several additionsl birds aﬁpeared, These
presumably originated in the spread of juveniies or adults from
territories elsewhere and account entirely for the positive
correlation in Table 8.1. In the cases of Gafden Warbler and

Chiffchaff, registration totals for individual visits exceeded
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Table 8.1. Correlations between registration frequency (number of
registrations of the species obtained on a census visit) and date of visit

(1 &pril = 1) for 27 species.

Woodpigeon O 1 50%*
Ccllared Dove -0.291
Magpie 0.507*%
Great Tit =0 Lg%
Blue Tit =04 70%*
Coal Tit ~0.273
Marsh Tit QoL 76%%
Long=tailed Tit ~3,C55
Wren =04 355%
Mistle Thrush C.658%*
Song Thrush ~0.026
Blackbird 0.145
Robin =0, 378 %%
Blackeap 0, 388%
Garden Warbler =0.Ci5
Lesser Whitethrogt 0.197
Chiffchaff =0,195
Willow Warbler C.232
Golderest 0,228
Spotted Flycatcher 0.293
Dunnock ~0. 266
Greenfinch _ 0.580%=
Goldfinch ) -0.085
Linnet =-0.084.
Bullfinch 0. 391.*
Chaffinch ~0.C73
Yellowhammer 0.209
* P<0.CH #% P <0,01
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two birds only once (when three Chiffchaffs were seen on 22
April). For these species, then, the dsta were rather in-
adequate for realistic assessment of trends in census
efficiency. ¥or all other species linear correlation was
adeguate to some degree of approximation. The most frequent
error arose where particular species either peaked in regi-
stration fregquency very early and declined thereafter, as

with the Wren (Figure &.3), or rose through the early part of
the season to a late peak e.g. Golderest (Figure 8.3). For
these species the correlations presented under-—estimate the
true strength of seasonal change. (Polynomial regression is’
in principle possible in these cases but the resulting |
plethora of coefficients would have complicated later analysis
more than achieving a betier statistical fit warranted). The
other birds affected in this way were Mistle Thrush, Willow
Warbler, Dunnock and Song Thrush, the last-named having negli-
gible correlation with date because of a pronounced mid-season
peak in detection frequency (Figure 8.3). In the case of
Woodpigeon (Figure 8.3%) the seasonal increase was nmore of a
step function than a trend: no more than six birds were de- :
tected on any visit prior to 26 May but double figure totals-:
were regular thereafter. The only other species reguiring
-special comment is the Blackcap for which registrations rose%
to a late May peak, decreased through most of June but then
rose once more in late June and July (Pigure 8.3). As thesej
later registrations included much singing they presumably

indicate the onset of a second nesting cycle.

Examination of Table 8.1, with these caveats, shows that
the 27 species divided almost equally between ssascnal in-

creases (12) and seasonal decreases (15), nor was there any
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differential amongst the individually significant trends (six
increases, five decreases). The trend for all registrations
to increase as the season progresses rmust therefore reflect
either the most numerous species being active later or a
change in detection efficiencies as the sesson progresses,

The Table identifies as significantly early breeders (insofar
as this is reflected in registrations in QRBC work) the five
species Great Tit, Blue Tit, Wren, Mistle Thrush and Robin.
One may alsc note, though, that three other species which one
would expect to find amongst the earliest breeders - Collared
Dove, Coal Tit and Dunncck - acecount for the next largest of
the negative correlations. The Table identifies as particularly
late breeders (again, as reflected in CRC registration totals)
the five species Woodpigeon, Magple, Blackcap, @reenfinch and
Bulifinch. (The inadeguacy of the data for Marsh Tit, the
sixth bird with significant positive correlation here, was
noted earlier). The seasonality of registrations for these
ten species indicates that any temperature dependencies they
show in the following section need particular care in inter-

pretation.

Bird registrations snd weather conditions

A broad overview of the effects of weather conditions
en the detection of each species was obtained by calculating
the correlations between the visit registration totals for the
specles and each of the four weather variableé: temperature,
rainfall, windspeed and cloud cover (Teble &.2). Temperature
was clearly the most frequent correlate of bird registration,
1 of the 27 species' correlations reaching statistical signi-

Ticance. Four species were affected by wind strength and two
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with each of four Environmental variables.

Species

Woodpigeon
Gollared Dove
Magpie

Great Tit

Blue Tit

Coal Tit

Marsh Tiﬁ
Long-tailed Tit
Wren

Nistle Thrush

. Song Thrush

Blackbird

Robin

Bleckcap
Garden Warbler
Lesser Whitethroat
Willow Warbler
Chiffchaff
Goldcrest

Spotted Flycatcher
Dunnock
Greenfineh
Goldfinch

Linnet

Bullfiinech
Chaffinch

Yellowhammer

* P<0.05

a
Temperature

0.318%
0.3 9%
0.316%
-0.356%
-0.189
~0.067
0.C68
~-0.061
079 %%
-0, 390%
D.2hl
0.352%
=027k
O LE0*%
C.291
0,309

0.487%%(0,152)

0.033
Q. Lbpns

0. 72%%(0.388)

-0.211
0.370%
0.011

-0.285
0.14_61*_&#
0.231
0.317%

% P<0.0L

Rainfell

~0.195
~0.006
=0y 243
-0.109
-0.311
-0.341%
~0.055
~0.199
0.030
-0.069
~0,007
0.C00
-0.208
~0,287
~0.018
0.096
~0.021
-0.116
0.100
~0.186
~0.337%
-0.031
0.180-
~0.133
~04 340
-0.168
-0.297

Windspeed

~0.250
0.054
0.1l
0.316%
0.355%
~0.263
0.115
0,200
-0.329%
0.149
-0, 226
-0.160
0.135
~C.307
~0.021
-0.052
~0.17h
~0.367%
-0+2h.3
~0.014
~0.001
0.083
~0.007
-0.088
~0.053
0.040
-0.173

Cloud

gcover

-0.229
0.201
0.132.
0.273
0.098

-0.241
0e293
0.057
0.04B
0.071

=~0,18L

~0.235
0.128

-0.153

0o bl 5 ¥%

=-0.099

-0.224

-0 219

“0a 6L %+

-0.199
0154

~G.101
0.031

~0.,039
~(.013
~0.218

-0.132

femperature

Correlations betwsen detection freguency for a species

Date—corrécted‘

a,b

0062
~0.226
0,011
-0.077
0.139
0.130
~0.318
-0.035

~0 .« 350.%
0.018

0. 32h%
0.336%
-}.C60
0.306
0.402%
0.2043

O’Lui_‘B £33
0.195 (0.261)
0.4 1B %%
0.387%
~0.06k (0.394)
0.026 '
0.079
~0.296

00307

0. 348%

0. 244

& Figures in brackets are values computed omitting early visits on which

the migrant concerned had not yet been recorded on the census piot.

Values are partial correlations between registration frequency and

temperature, with date of visit as the controlled variable.
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each of :ainfall end cloud cover respectively. Overall, two-
thirds (18 of 27) of the species considered were significantly

affected by at least one environmental factor.

Temperature

Table 8.3 shows that most, although not all, of the
species consldered were registered more frequenﬁly on warm
than cold days. No less than 17 of the 27 showed this trend,
ten of them significantly so. However, if there were no parti-
cular sensitivity by birds in general to the ambient temperature
during census visits one would expect half the species to give
positive correlations with temperature, and half negative, and
the results here do not deviate significantly from this
(Xg = 1.3%% and X2 = 1.78, n.s. for all 27 species and for the
iy individually significant ones respectively). In addition,
the total (all species) registraticns obtained on each visit

were not guite significantly linked to temperature (r = 0.305,

0.05<P<C.10).

The simple teﬁperature correlations of Table 8.2 make
no ‘allowance for the biassed seasonal distribution of regi-
strations already discussed {(Table 8.1). The final column of
Table 8.2 therefore presents partial correlations between regi-
strations and itemperature, with date held constant. Despite
the shortccmings (alréady discussed) of the linear correlation
coefficlents of Table 8.1 as estimators of seasonal trends for
some speciegs, they proved very effective in removing negative
correiations between detection freguency and temperature.
Correction for the seasonal increase in temperature shows that
the apparent positive links with temperature for six species

(Woocdpigeon, Magpie, Blackecap, Greenfinch, Bullfinch and




Table 8.3

Weather faetor

Temperature

Windspeed

Rainfall

Cloud

covear
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Summarywof species detection probabilities in relation
to weather factors (Data in Table 8.2)

Sample

A1l species

Significanta species

All species
Significanta species

£1) species

Significanta species

411 species

Significant® species

Number of species with

weather correlation ;)C?
Negative Pogitive

10 17 1.33

b 10 1.78
17 10 1.33

2 2 0.00
22 5 G GRn
2 0 0.50
16 11 0.59

2

¢ 0.50

Species with statistically significant correlation of registration

frequency with the weather variable concerned.

B

= P< 0,01
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Yellowhammer) were due largely to these being seasonally
active in the warmer menths. Similarly, the apparent de-
pressive effecis of warm temperaturss on the detection of
Collared Dove, Great Tit and Mistle Thrush were due to their
breeding in the earlier part of the census season. Neverthe-
less, five species retained a temperature dependence in their
detection rates (Figure 8..4): Wren, Blackbird, Goldcrest,
Willow Warbler and Spotted Flycatcher. Of these the Wren was
the only one to show reduced registration rates on warm days.
Three others - Song Thrush, Chaffinch and Garden Warbler -
showed positive links between detection rate and temperature,
once the influence of date was removed. As noted earlier, the
Garden Warbler registrations were generally rather sparse so

the correlation is not entirely satisfactory.

Using the seasonally corrected temperature correlations,
1S of the 27 species are revealed as more frequently seen or
heard on warm days and analysis of the sigzes of the correlations
shows the effect is significant (Wilcoxon Signed Ranks Test:

7 = 2.26, P = 0.02l4). On the other hand, correction of the
(weak) temperature dependence of the pooled {all species) regi-
strations for the link with date (shown as Figure 8.2) com-
pletely removes any suggéstion of significant correlation

(r = 0.020, n.s.). Presumably the depression of Wren regi-
strations {which typically accounted for 6.7 per cent of all
registrations on a visit and for up to 15 per cent on occaéion)
on warm days contributed at least in part io obscuring any trend

in total registrations.

Finally, referring back to Table 8.1, we note that only fo
Robin and Blackcap fthere showed significant correlation with

date which subsequently vanished in partial correlations holding
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temperature constant. The remaining species with seasonsal
trends all had significant seasonality independently of

h-d

temperature.

Wind strength

Table 8.2 shows that only four species - Great Tit,
Blue Tit, Wren and Chiffchaff - were correlated in detection
Treguency with wind speed, the first two positively, the
second two negatively. As noted earlier, few Chiffchaffs
were recorded at any one time on the census plot. The data
for the cther three species are presented in Figure 8.5,
There are no obvious reascns why these trends exist. Wind-
speed showed 1little directional trend but it may De significant
that the period of calm weather in May already noted coincided
approximatély with the seascnal peak in Wren registrations
shown in Figure 8.3. Similarly, both Great Tit and Blue Tit
are territorially most active in the earliest part of the
census perlod when winds are rather stronger than in May, and
decreased through May. This suggests that these three species
showed correlations with wind strength due entirely to co-
incidence of their seasonal activity with the wind pattern on
Aston Rowant in 1978. Examination of Table 8.3 provides no
evidence for wind strength having a generally depressive or
stimulatory effect on the registration of species in general,
though it might be noted that the range of wind strength ex-
perienced at Aston Rowant during the 1978 census work was not

perticularly large.
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Rainfall

Cnly two species showed significant sensitivity to
rainrall (Table 8.2). Dunnccks showed & systematic decrease
in registrations with increased rain (PFigure 8.6), despite
there being generally rather few wet days during the 1978
fieldwork (Figure 8.1). This is undoubtedly due to observep
efficiency with this specles, the bird being readily overw:
looked even in ideal conditions (Williamson 1971b). The Coal
Tit results were less eclesr-cut (Figure 8,6) but as song ‘
registrations fell off even more sharply with rainfall (un%
published data) they presumably reflect the species' behaviour

in wet weather,

The overall effects of rain in reducing registratioﬁs
of birds were not confined to Dunnock and Coal Tit. Table;B.j
shows tnat negative correlstions between detection rates aéd
rainfall were significantly more frequent than expected byJ
chance (X2 = 9.48, P<0.01). That is, although only two species
showed marked depression of their registration frequencies:on
wet days, most species were less likely to have high totalé on
such days. These lower frequencies could be due eitherp tog
reduced singing by the birds but constant observer efficiegcy
or to reduced observer effidiency and constant song output;
(and both effects can occur together). Overall, the regi~;
strations of all species obtained on a census visit depen&éd
only weakly on rainfall (r = 0.131, n.s.) so the effects, al-
though demonstrable, are not a serious problem for censussing,
at least within the limited range of rainfall experienced
during the Aston Rowant fieldwork. Morecver, it is unlikely
that observers actually attempt to detect birds whilst r&ih is
actively falling, so that in practice the effects describea here

constitute a broader time-scale of response to rain by the, birds.
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Cloud cover

Only Golderest and Garden Warbler registrations were
slgnificantly correlated with cloud coverp (Table 8.2) and
within the Table as a whole thepre was no coverall trend towar&s
correlations of one sign or the other (Table 8.3). The regi-
stration totals (all species combined) for each visit were
likewise independent of cloud and sunshine (r = -0,162, n.s. ).
There was little Seasonallity in cloud cover at Aston Rowant
during the 1978 fieldwork (Figure 8.1) but it is notlceable
that a period of generally clear skies in the last week in May
and first week in June coincided with the seasonal peak in
Golderest registrations (Figure 8.3). The scarcity of Garden
Warbler registrations has already been noted and the correlation
of Table 8.2 is due largely to a transient bird recorded on
visits on 26 and 29 May during the fine spell just noted. Thus
there is little evidence that cloud cover seriously 1nfluenced

the detection of birds during censussing.

Multiple factors

For three species - Grest Tit, Wren and Goldcrest - the
registrations obtained on each vigit were correlated with two
(rather than with one) weather factors. For all three SpeC1es
temperature was involved, but for Great Tit and Wren wind
strength was the second variable whilst for Goldcrest it was é
cloud cover (Table 8.2). To test for independent effects of ;
the two varisbles in each palr, partial correlations were cal%uu
lated to control their Joint variation. For all three 8pecieé

temperature remained significant (rp = =0.332, P<0.05 for Gréat

Tit; r, = C.561, P< 0.0l for Wren Ty = ~0.340, P<0.05 for
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Goldcrest). For Great Tit, however, windspeed was not in—
dependently significant (rp = 0.288, n,.s.), thus confirming

a suggestion ma&e above. Wren detection, on the other hand,
was depressed by wind strength even at constant temperatures
(rp = #0.L456, PL0.01). For Golderest cloud cover continued
significant even with temperature controlled (rp = 0.342,
P<0.05). The findings for these last two species, of course,
do not preclude the coincidence of seasonal song peaks with
periods of calm nor of sunshine respectively, suggested earlier

in explanstion.

Discussion

Slagsvold (1973a, 1977) has documented the effects of
date and spring weather on the output of song by passerines
on his Norweglan census plots. He found a consistency of
seasonal pattern, with song ocutput rising steeply in April and
declining slowly into June when his census work ended. Because
June song was more frequent than in April a weak positive éor-
relation resulted, as at Aston Rowant. Slagsvold also fouﬁd
that amongst 36 species in Norwegian forest there existed‘a
close relationship between the onset of egg-laying for first
broods and the dates of song maxima, though in migrants, maxima
were sometimes several days shead of egg-laying, apparentl&
because of territorial disputes between newly arrived maleé.
These findings were thus similar to those found here, with 
different species peaking in song output in relation to théir

specific breeding cyecle.

In Norway, the dates of song maxima were also closely
correlated with temperature during the preceding days, pafti—

cularly for those species with early song maxima. Much t&e
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same result emerged from the bresent study, where several of
the sarly bree?ing Species had negative correlations with
ambient temperature because of the close cross—correlation
between temperature and date (Tavle 8.2). Blagsvold (1973a)
also found the frequencies of Song Thrush registrations on
each visit were Weli-correlated with diurnal mean temperafufe,
though this effect was superimposed on well-marked seasonal
peaks associated with increased territorial display by birds
before egg-laying, with decreased activity during incubation.
At Aston Rowant the same patterns held, with markedly seasonal
Song Thrush registrations (Pigure 8.3) Obscuring a significant
temperature effect on correction for census date (Table 8.2).
Tinbergen (1939) found that captive Song Thrushes began singing
in mid-winter in response to an artificial rise in temperature,
and laying by this Specles at QOxfora {(Myres 1955) was correlated,
with ambient temperature. Such results suggest the temperature
correlations are biologically founded rather than the result of

observer bias,

Table 8.2 showed that ambient temperature was the mosti !
important weather variable, a conclusion also reached by
Slagsvold (1977). Cox (1944) noted that birg song in England
was largely independent of ¢hanges in sky and atmosphere in
S5pring and summer, though snowfall in March in one year depressed
song output. Armstrong (1963) has more thoroughly reviewed tﬁe
influences of weather conditions on bird song and concludes that
temperature is of dominant importance, though spells of sustained

wind, rain or snow have each a different retarding effect.

The seasonal and temperature cross-correlations noted
for species such as the Grsat Tit may be biologically rather

than statistically founded. Perrins (19?0) has noted that the
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timing of breeding by Great Tits is correlated with the tem-
peratures prevailing in the!weeks before egg-laying, apparently
because the maintensnce requirements of the female compete for
a timited food supply with the development of egg follicles.

An increase in ambient itemperature reduces female energy costs
and allows breeding to broceed, with consequential reduction

in freguency of registrations. Thus, although the decline is
seasonal and not dependent on temperature in the partial cor-
relation enalyses (Table 8.2) it does in Fact ultimately depend
on temperature. Dunn (1976} has shown that titmice species
breeding in Wytham Wood lay in order of body size, the smallest
doing so earliest, rresumably because their absclute energy
costs are smaller and allow them to devote energy to egg forma-
tion sooner. One might therefore expect to £ind the larger
early breeding species to be more tightly coupled, in their
activity, to temperature and this appears to be the case at
Aston Rowant (Figure 897).6 For this analysis it is the Seasona}
temperature coefficients (i.e. uncorrected for date) that must
be used and the analysis is confined to 'early' species. {defined
a8 those for which daily total registrations at the commencement
of census work were already more than half the maximum recorded
over the season). The correlation beiween temperature Senéiw
tivity end log body weight is significant (r = 0.861, P< 0.02),
indicating that 74 per cent of the variation between spécies’is
associated with body size. For a direct comparison with Dﬁnn’s
(1976) work the coefficient for Marsh Ti4 {though based on very
Tew data) was included with the other three species and gave a
correlation of 0.968 (P<0.01). These body weight dependencies
suggest that the seasonal decline in registration freguency in
these early breeders is the consequence of the timing of laying
being itself temperature-sensitive in accordance with the mogel

of Perrins {(1970).
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The importance of rainfall as a determinant of regi-
stration freguency (Table 8.3) has received little attention
in the literature, perhaps because breeding season studies
are generally conducted in fine weather =snd meet rain, if at
all, only in association with lowered temperature. It is
possible that the results obtained in the present study ori-
ginate in reducéd observer efficiency on wet days, as suggested
for the Dunnock above. Problems faced by observers on wet days
include their vision being obscured by rain on binceulsars (and
spectacles, in some cases), the difficulties of keeping visit
maps dry, and coping with the additional noise and movement of
water drippiﬁg onto foliage. Observer concentration may also
suffer whilst moving across unpleasantly wet terrain. Several
of these effects persist even after the cessation of rainfall
and could account for the rainfall effects detected, even if
the observers at Aston Rowant avoided the rainy periods of g
wet day. Armstrong (1963) notes, though, that rainfall may
have an indirect effect on birds: Wrens, for example, build
when rain has made nesting materisl particularly pliable and
they sing less whilst so engaged. In the present study, all
regiétrations (and not just song) were less frequent on wet
and windy days and were s¢ throughout the census period and
not only whilst building (but the possibility of indirect
gf'fects remains open}w Thus, birds with young may need to
brood more closely in rainy conditions, thereby reducing their
general activity on the census plot. Such an effect might
underiie the negative correlation of Wren detections with
temperature which persisted after correction for daie.
Whitehouse and Armstrong {1953) found that time spent off the

nest during incubation increased with tempersture, so
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precluding explanation of the registrations decline on this
. basis. But low temperaitures require greater foraging intensity
by small birds, so that Wrens might be searching for food more

actively in cool conditions and thus be seen more.

Windy conditions have varying effects on the cutput of
bird song {Armstrong 1963), though Scheer (1952) found a
siight but systematic trend towsrds reduced song. In the
present study, 17 of the 27 specles showed this trend
(Tables 8.2, 8.3). From-= bird's point of view, wind is likely
to be adverse in effect either by waving the branches of trees
about {making it awkward to use them) or by increasing the
background noise with increased rustling and the like. It may
be significant that of the seven specles with large negative
correlations (above 0,200 in magnitude), five -~ Woodpigeon,
Coal Tit, Song Thrush, Blackcap ahd Chiffchaff - are predominantly
treetop singers. Possibly the Golderest is in this category
also. Only the Wren is5 anomalous in this respect and, as
previcusly noted, its corrvelation with wind conditions is
largely through colincidence of its seasonal peak in registrations
with & pericd of calm weather in May. The effect of wind in
increasing environmental noise would also make it difficult
for Coal Tit, Chiffchaff and Goldcrest to be detected easily
by observers, each of them being a relatively guiet and in-
conspicuous species. However, of the other three species of
this type - Marsh Tit, Lcng-taileé Tit and Willow Warbler -
only the last-named had a negative correlation of any size,
sc it is difficult to be conclusive about the effects of wind

nolzse on detectability overall,

LS

The results cobtained in the present study indiecate that
seasonality, temperature and rainfall are the most important

correlates of the registration totals obtained on a census
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visit, with the effects of the first two well-correlated for
early breeding species in particular. Because different
species had different seasonality, ranging from the very early
peak for Mistle Thrush through mid-season timing for Song
Thrush to late breeding by Woodpigeon (Figure 8.3%) total regi-
stration efficlency varied little over the census periods as

a whole, though the results for individual species did differ
with date (Table 8.1). This finding sgrees with the conclusions
of Jarvinen et al.(1977) using line transects on Finnish census
plots.. The results also %ear out the argument of Slagsvold
(1973b,c) that census efficiency for individual species can bhe
affected by the timing of the census pericd. However, with the
extended census perilod normally used by CBC participants in
Britain this elffect will be reduced and any residual impact on
the census estimate removed from the CBC index by the pairing
of results from each observer across years (Section L). In
this way annual variations in the phenoclogy of breeding seasons,
as discussed by Slagsvold (1975, 1976), can have, at most, a
second order effect on the UBC index. Some residual effects

on the bird community composition estimates are undoubtedly
preseht but the analysis of CRC maés prepared on the basis of

a restricted census period {such as employed by Williamsdn
(1969) in CBC expeditions to little-studied habitats in Britain)
show that only June censusses are noticeably poor for Aston
Rowant; censusses at other periods within the breeding season
were well correlated with those of the extended census periods
{Section 7). Alsc, it should be pointed ocut that even though
temperature was shown to have significant effect on the census
detection rates for individual species, the correlations over

the whole fieldwork period were rather small (Taeble 8.2), in
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the worst case (Willow Warbler) accounting for 20 per cent

cf the varistion. Rainfall had even less effect on census
efficiencies (Table 8.2). It is thus unlikely that serious
errcrs would be introduced into the CBC results by the normal
pattern of weather variation in British census work; CBC
perticipants do not, as a rule, conduct censusses in very
cold or very wet conditions! Only census expeditions, con-
strained to operate within the chosen period, are likely to
experience significant wéathe? effects in their results and
this reguires merely suitable caution in the interpretatioﬁ

of such data when collected in sdverse weather.

Finally, one must note that whilst mueh of the considera-
tion of the underlying causes of the correlations and trends
reported here have been discussed in terms of weather influence
on song it is possible, ss Armsirong (1963) noted of the Wren,
for weather to affect other bird activities. CBC workers in
Britain report all evidence pertaining to territorial and
breeding presence by the target species so that non-song
registrations were included in the registration totals analysed
here. Relevant work on the influence of weather faciors on
the non-song component of these totals is negligible at present

and requires further study.



SECTION 9

SUMMARY
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This Report presents the results of a field validation of
Commen Bilrds Census assumpilons requested by Milner and
Hornby (1977) in respect of four areas: {a) the consistency
of observer effectiveness from year to year (Milner ang
Hornby Recommendation 9.4) (b)) the effectiveness of the use
of professiocnal analysts trained in the interpretation of
the international mapping method of bird censussing as a
means of securing desirable standardisation (Milner and
Hornby Recommendation 9.7) (c¢) the relationship of a point
count method of censussing to that of the Common Birds
Census scheme (Milner and Hornby Recommendation 9.13) and
(d) assessment of the absolute level of observer census
effectivity, the effects of using an extended censussing
season by comparison with those of a more compressed season,
and the effecis of weather conditions on census efficiency
(Milner and Hornby Recommendation 9.16).

The Report is based upon fieldwork conducted on the Aston
Rowant National Nature Reserve in 1977 and 1978, involving
four independent ten-visit CBC censusses by observers of a
wide range. of census experience (0-11 years), plus some
preparatory visits, and independent assessment of point
counts and bhelt transect methods by two other observers.

CBC observers 4id not differ significantly with respect to
the species lists recorded in each year (Table 3,1).

CBC observers differed very significantly as to the fotal
number of territories recorded by each on the census plot
in 1977 (Table 3.5).

CBC observers differed significantly as to the totzals af
gach species reccorded by individusl ohservers in 1978 in
the case of 24 of the 26 species tested (Table 3.4, Tsble
3.6), apparently becmuse more experienced observers spent

&
longer in the field on easch census visii.,
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Previous experience of census work on the plot was

“ apperently unimportant zs a factor.

The range of varistion in total territories recorded by
individusl observers was only 15 per cent (Table 3.5)
whilst for individual species the coefficients of
variation were in the range 11-109 per cent {Table 3.7).
The median value was 52 per cent., Variation between CBC
observers in census efficlency was effectively sliminated
by the procedure of pairing observers across years: no |
significant heterogeneitﬁnwas found amongst the four
observers' estimates for population changes in each of

21 species with adequate densities at Aston Rowant in 1977
and 1978 (Table L,3) and for a furither 45 less common
species on the plot the variation observed was close to
random (Table L.4).

Three analysts achieved significant standardisation as 1o
the interpretation of CBC returns: they agreed closely as
to species rankings derived from four observers (Table 3,3,
Table L.1), as to the total territories {of all species)
registered by each observer on the census plot (Table 3.5),
and as to the species totals for each observer for 24 of
the 26 species tested (Table 3.6). Median variastion due to
analysts was only 6 per cent {Table 3.8).

Compsarison of point counts made at ten stations within the

census plot at two times of year showed that between counts
lasting b, 10, 15 and 20 minutes respectively, the shorter
period resultis were more varisble between sites (Table 5.3).

The accumulated reglstrations in point counts increased more
rapidly and over longer pericds in open sites than in more
closed habitats (Table 5.4) and for conspicuous species than
for inconspicuous species (Table 5.5).

Substential disagreement existed between the resulis of point
counts obtained by two independent oBservers {(Table 5.9).
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Point counts showed significant agreement with normal CBRC
censusses as to the relative sbundance of species present
(Table 5.5, Table 5.6) but nevertheless detected only

59-91 per cent of the species detected by the CBC work
(Table 5.7, Table 5.8). Aerial feeders (Swifts, hirundines)
and consplcuous species (Skylark, Weodpigeon, Sterling) were
over-emphasised by the point count method whilst incon-
spicuous species (Golderest, Long-tailed Tit, Marsh Tit,
Coal Tit) were undsr-represented.

Population changes estimated from the point count methods
were not significantly correlated with the Common Birds
Census-derived estimates except in the case of ten-minute
point counts, for which 23 per cent of the varisnce was in
common {Table 5,10, Figure 5.3%). These poor correlations
were probably assoclated with a greater sensitivity of the
point count method to time of day effects (Pigure 5.2).

The changes estimated from point count censussing were
negatively biased by comparison with the Common Birds Census
results (Figure 5.3).

Belt transect censussing detected 80-93 per cent of the
Species found in the Common Birds Census work {Table 5,1k,
Table 3,2).

Belt transect results for ten common species were correlated
with those of the Common Birds Census results for three of
the four CBC observers, but only when the results of both
years were pooled (Table 5,15). Main belt resulis were more
strongly correlated with the CBC resulis than were the full
survey belit results.

Population changes estiimated from belt transect work were
not correlated with the corresponding changes estimated from
the Common Birds Census technique (Tsble 5.16).



210

17) An attempt was made to estimate the absolute census

™ effectivity of the CBC method by using the number of
territories established with large numbers of visits
(up to 41) as an estimator of the true number of
breeding pairs. A binomial model was used te estimate
the likely effects of multiple registrations of the same
bird in the course of a census visit and of the presence
of transient birds on the census plot (Figures 6.1 - 6.14).

18} The number of clusters estsblished (8ll species pooled)
increased with number of visits up to 41 visits (maximum
used) but did not level off (Figure 6.5). Cluster totals
for individuzl species also increased with visit total
but for some species reached a plateau, for others showed
a system of multiple plateaux, znd for others again a
patiern of asymptotic increase (Pigure 6.6).

19) The extent to which curves for individual species levelled
off with visit total was not cerrelated with species—

specific conspicuousness (Figure 6.8).

20) Subjective estimates of the approximate value at which the
clusters-visits total curves levelled off were correlated
with the cluster totals for iten-visit GBC surveys (Figure
6.7), but both intraspecific analysis (Figure 6,9) and
interspecific analysis (Figure 6.10) suggested that these
estimates were inflated by the presence of spurious clusters
due to incressed frequency of multiple sightings of the same
birds during a visit. The internationally agreed guide-lines
for analysis of mapping returns provide for adjustment of
the acceptance level with visit total within range 8-12
vislts but such adjustments are inadequate to cope with the
much higher probabilities of spurious clustering obtaining
with up to U4l visits.

21) Absolute visit sfficiency was estimated at an average of at
least 57 per cent (Figure 6.7) but this efficiency is undepr-
estimated in direct proportion to the “over-inflation of the
breeding psair totals by the présence of spurious clusters.
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At normal freguencies of CBC visits per census the increase

" in cluster total with extra visits was at most 5-7 per cent

per visit (Figure 6.6). These rates of increase were
density-dependent across species., Since the most common
species are statistically least likely to be subjected to
a net change of visit total between years, the practical
effects of the relationship on the national CBC datas are
negligible. '

The effects of using a compressed census period were
compared against the normal extended season results by
extracting runs of tmBn visits from the L5 visits available,
to give aralogues of intensive surveys conducted at six
different times through the season. Very early and very
late census periods give blased results for certain species
(Teble 7.2, Figure 7.1).

Community structure estimated from each intensive survey
was well correlated with that obtained from normal CBC work
(Table 7.3).

Year-on-year changes estimated from corresponding intensive
census periods had significant but low correlations with the
populatibn changes estimeted from normal season-wide CRC
census work, toc the point where intensive survey would not
be suitable for monitoring population change, despite its
suitability for assessing community structure.

Data gathered from all four CBC observers were analysed in
relation to the weather prevalling at the time of the census
work. Bird registrations increased seasonally (Figure 8.2),
giving rise to many seccndary correlations with sessonslly
increasing temperatures (Table 8.1).

Amongst the esrly breeding species the sensitivity of
registration freguency to temperature was dependent on
species body size (Figure 8.7).
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Although few species showed statistically significant
responses to temperature and rain, the majority of species
were most frequently detected on warm days and on dry days
(Table 8.2, Table 8.3).

Individual species less frequently detected on windy days

were those with weak volees or that sing frowm treeitops.

Only Wren and Goldcerest were significantly affected by
more than one weather factor, the former by tempersturs
and wind strengih, the latter by temperature and cloud
COVEr.,

Overall, weather influences detected were too weak to
bias CBC results, though they confirmed the inadequscy
of results gathered on very cold or very wet days.
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APPERDIX 1

,ﬂ_AML;WQ*’;TQH%MNE“’BRIIISH;EHUST*?TE&{EEHHEKHKXET" -
Beech Grove, Tring, Hertfordshire H 723-50R

- POPULATIONS SECTION

- GUIDING .PRINCIPLES FOR THE ANALYSIS OF

COMMON BIRDS CENSUS RETURNS

Inﬁroducfioh .

The air of the rapping methoed is to assess the numeer of
territories of each species by plotting registrations of birds
encountered , particulariy singing males, and any other activities
considered to be of a territorial nature - such as fighting,
carrying nest material etec. - on outline maps during successive
visits to the census pliot throughout the breeding season, .
Recording such contacts on the Tvisit! or 'discovery' maps enploys
the nationally agreed abbreviations for the species concerned,  and
the intermationally accepted code: of symbols for the various ..
events” (See References /). : S '

Such registrations are subsequently transferred to new out-
line maps, one for each species, the contacts now becoming 4,B,C:
etc., according to the chronological succession of the visit maps
(see figures). The approximate bounds of individual territories
are indicated by drawing . rings round groups of registrations
deemed to represent the activities of distinct "pairs’'. The _ -
boundaries 6f thése "paper territories' do not necessarily represant -
the exact confines of each individual territory, and this S
'clustering' is merely an expedient foragsessing the number,
distrivation and relationship to habitat of territory-holding -males ..
on the data available.

- . Nor can it be claimed that the resulting assessment is a
precise representation of the number of pairs cccupying the census
plot. " "With = well conducted and carefully analysed census of -
9 or 10 visits to farmland, and 12 or more visits to woodland, the
mapping method undoubtedly provides s closer approximation to
reality than.can be obtained in any other way. - Since there are
limitationg with the data, absolutely fixed and rigid rules cannot
be defined for the analysis, and at 2 number of points a2 subjective
approach to interpretetion of the data is unavoidable. . The . - -
decisions,‘“however,'ére not arbiirary, since the analyser .draws == !
on his accumulated experience of census work in a wide spectrum of
habitats, and his field knowledge of bird behaviour. SRR s

In order to reduce thig subjective element to the minimumnm,
and to establih consistency in-ﬁhe_manner'of,analysis, gome
guiding principles were formulated by members of the Populations
Section team for delineating 'paper territories', and an outline
of these is given below. By applying them impartially to all areas, ...
it is felt that the gaps which might otherwise exist if an . :
individual approach were used are reduced, and the best pessible
agreement among the analysers is achieved.
A, TERRITORIAL SPECIRES .

A basic assumption is made that all species other than those
cohgidered 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 simnlest form a species map
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will therefore comprise a number of groups or clusters of N
visit-letters signifying song or other activity in which the = s
same visit letter is not repeated in an identical way in the
same cTuster. . (This is to say, if the same visit letter is
repeated in the some cluster, it must represent different

activities e.g. ‘B and B food.) |

In practice, however, “thig ideal condition is rarely satisfied.
Among the ressons for this are (&) intrusion of the territory by an
unmated, wandering male may oceur (b} & migrant male may sing - -
whilst still on rassage, or (c) the observer may unwittingly make
a 'double registration' (see,paragraph 4). In these cazses the . |
analysis . may have o be modified according ‘to one or other of the, .
rules set .out below. = e T T ST
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l.-rwwhere;non—overlapping.régisﬁkétionS'group themselvésfipﬁb )
well, defined. clusters, they areé-accepted as belonging to diser
terriiories;: pravided they fulfil -the criteria statedsbelowy
Bxzmples: 4%¢ given in theffigﬁfes;i. FdrféXcepti0hs-seé paragraph; 4

o

2. Where two males are noted‘és*Singing'at'Tihe same time . | - gy
(symbole joined by a dotted line ) they should be assigned to -
different territories, provided they are supported by other
registrations. L lack of supporting re istrations would. indicatd-
the type-6f intrusion noted at 4(a) ‘and (b) and in such caseg the | i .,
unsupporiedregistration would be discarded. An exazmple is_givea_“w‘;
in figure_4;.,:For_exéeptions, see paragraph 4. IR

Diffuée Rééiétratibns

3. Particularly with common species (and possibly zlso in.others),.
wihere the registrations do not readily fall into' groups, but,are;@pre
evenly spread over . the species ‘map, a start may. be mzde by looking .
for a nucleus of successive Cbservations (e.g. B,C.T) and building . .
outwards from this arparent focus of territorial activity. A R
natural ageregotion of thig kind should not be Split t0 make .parts

of twe territories. = 4n exgmplej“showing the 'rightt and ‘wrong' .
trestment, is given in figure'l. ' Where 4 nucleus of’suecessiveswﬂ
registrations does net exist, it 'mgy still be possible to work
outwards from an interrupted'serieS}which‘nevertheless looks .. ...
realistic (e.g. 4,D,E). = In the absénce 6f any such ‘guide it is '
often useful to start from some point where the habitat ig typical, ~
of the speecies in question. Unless it fulfils this criterion, one .
should not start from some qQuite arbitrsry point, such as s corner
of the map. Where hobisat is of littie prectical assistance

(as With a farm hedgerow species), the intersection of two or more. -

r*"’wm?\
%
S

hedges mayggﬁford 2 usefgl_stgrtihg;pqint;uq‘ L

Double Regi3§fé£iohé‘- S e S Lo

4. Within apparently good clusters, double or repest reégistrations
are not infrequently frund. Such registraticns might belong to "
the same individual, or to gifferent birds (see 2 above). They

ma2y be joined together on the vigit map {and copied to the species

map) by an unbroken line, indicating actual movement by the game
individual; or by an unbroken line with a query, indicating that
although movement of +he same individual was suspected, this could

not be proved.. In the first'instance,there is no difficulty inm .
interpretstion, the Jjoined gyﬁbgls.clearly telonging to the same © - -
territorial grouping; in the second case, o decision as to o
whether two separate territories dre’ invelved will depend upon each
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of the symbols having the support of an adequate numbéfrof other
registrations. For an example see figure 3,

<here is also a danger that the same individual may give
two or more identical registrations in different positions, on
the same visit; - the extent to which this happens varies with
different species. With small secretive birds such as the Wren,
and woodland canopy songsters such as- Blackcap and Chiffchaff,
unobserved changes of position are not uwnusual. Experience shows
that it is much less usual in birds with relatively small
territories such as Robin,Chaffinch and Willow Warblér.

In obvious natural groupngs one double registration may be
allowed for any territory, pérticularly if the species is s sumber
visitor, when confusion is possible because of = passage migrant
or wandering unmated male. For some species (e.g. Viren, -Blackcay,”
Garden Warbler, Lesser Whitethroat, Chiffchaff) it is often
advisable to consider the possibility of two.double registrations;
but the analyser must seriously conkider the possibility of a
secondﬁféryiﬁory:if,there“are'ﬁo?e’%han two. * The-anslyser will
have to'bear in mind the following considerations:—-. ‘

(i) %hg_frég@égqx;gf>visifé.toiéhé census plot (Sge pafa'S).r

(11)" the fact that Sepsrstion on the basis of there being .
- two registrations might creste two unnaturally small and.. -
unusually crowded térritories quite unrealistic_for-ther =77

species in thet kind of habitat. in cexample is given in
figure 4. . ... ST 7

Minimum requirements

. e v ) ' W R F

5. The minimum requirements for a CBC territory cluster are!two
registrations when.6 - 8 vigits have been made to the plot, and
three registrations in the event of 9 or more visits. Bach
registration (or :the first and last of three) should be separated

by a period of 10 days,;gﬂQEMSi two Robin (or any other) records

in less 'than 10 doys in mid=dpril would not qualify as an
established territory, whereas ene mede in mid—april and one made

in mid-May wouldr'be acceptable (assuming 6 - 8 visits).

Song registrations have the highesﬁ:yélency, but field-work
has shown that there are species which‘singLrarely or intermittently,
and 1t is permissibie to use Other criteria provided these have

territorial ‘implications.

In deciding what minima to apply, the analyser must take-dnto.— —"""
account the total number of visits to the plot, or to different . :
partsof it if the cover hes been uneven,, He must also-determine, '~
the number of effective visits in' the case of individual species;
thus, visits on which a given species could not have been rresent.
anyway (e.g. migrantssuch as Whitethroat or Jpotted Flycatcher at
end of March or early .ipril) must be disregaﬁaed; The rule
followed in tlie case of summer visitors is to count the number of .
visits from the first on which that particulsr. species was actually”~
present on the census plot. As so few census visits are made late
in the evening two records for a'crepuscular species (e.g. Woodceck,
Nightjar, ‘owls) occurring 10 days apart are gufficient evidence of
a territory, even if 9 or.more visits are madg..: - .- .

P
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Non-overlapping registrations

PR AT

9. In common: speeies (e.g, Blackbird,, Dunnoek) it often hapbens
that where the number of visits is small (6-7) two apparently
'naturat' groupings arc situated sufficiently close together, without
any overlapping registrztions, to leave some doubt in the analyser's
mind as to whether 4o accept one 'large! territory, or two ‘normsl’
ones. His decision rmust have regard to the type of habitat, the
spatial distribution of registrations in relation-to normal territory
size (paragraph 6), and the distribution of ihe records in time
(paragraphs 5, 10).

shifts of Territory

10. With territorial birds it is hot possible to be sure of shifts

of territory due to early nest failure and subsequent re-nesting in

a different position. Cases of this kind must occur, but the only
provision that can be made to avoid inflating the final count is to
nllocate neighbouring territories to the-one pair if the occupation

ig at different, non-overlapping periods as shown by the visit-lethers.
An example is given in figure 2, where- (A)

i ~would bé regarded as a
shift of territory, and {B) would be counted as two because of the - -
overlap on visit F, o - BT L ’ o~

Family Partieé

1l. & record of "fam" {= family party) is not accéptable as thebasis
for a2 territory unless it hss the support of at lesst one (6-8 visits)
or two (9 or more vigits) other regigtrations,- sinece family parties
hay move 2 considerable distance and my originate outside the census
plot. S ’ L

Nests

12. 4 nest containing eggs or young is acceptable as the bmis for

& territory even if it is not backed up by other registrations. An
enpty nest, even if apparently used in that season, has no such
standing, as the pair may have moved to 2 new site (see paragraph 10).
Nests are not necessarily near the middle of the 'peper territory'’
indicated by the rmale's song-posts, but they mey nevertheless serve
as useful pointers to the delineation of clusters where the registra~
tions are diffuse.

B. NON-TERRITORIAL SPLCIES

With semi-colonial species (e.g. Linnet and some other finches,
occasionally Lapwing) rings can be drawn round obvious groups of
registrations and the number of pairs within ecach ring is taken as
being the largest number of peirs substantiated on any two sepzrate
vigits. If one vieit should contribute a greater number than on all
others it is best ignored, since it might represent z concentration
for feeding purposes (see paragraph 8). 4 larger number noted on &
lnte season visit might, however, represent 2 family party, in this
context representetive of one pair (but see paragraph 11).

Difficulties somc¢times arise in these gpecies if the
registrations are diffuse and no clear groupings emerge; in such
ceses the likelihood is that the plot is a feeding rather than
breeding area - a5 often happens with Swifts, Swellows and other
hirundines. In these and some other colonisl species (e.g.
Jackdaw, Starling) the most satisfactory figure is gained by an
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2ctual nest-count, or, friling this, a count of the number of
paira,regularly.seénuat‘p=¢olonyg o

: Kenneth Williamson .
Roger Bailey
Leo. 4. Batten
First issued 28th February, 1968. . .
Reissued (with minor revisions) April, 1976. ‘
U References '
-+ COMMON “BIRDS CENSUS.  Instructions. _ BTO, Tring.
ENEMAR, 4. '2959.° On the determimation 5f the size nnd compositidn
of a passerine bird population during the breeding seoson. .
Var Fagelvarld 18. Supp. 2. e s AEETEE
INTERNATIONAL BIRD CENSUS COMMITTEE.. 1969. Recommendations
: for an internationzi standard for a mapping method in bird
cengus work. Bird Study 16:.249-255, .- :
VILLIAMSON, K. 1964, Bird census work in woodland. Bird Study
11: 1-22.
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SPﬁGIES MAP - DUNNOCK Prunella modularis (9 visits)

/ @D (?)

NG & @ A© ® ®

. Two accepted territories are unsatisfactory since. . .
e they spllA vp the 'maturzal' niidlens i, E,C. :

Thrce smaller territories zre more likely on the
basis thet A,B.C are the same individuals .

FIGURE 1
P——
el N
- s
.~ H feod ;

Shift of territory to new site (? afiter nest failure),
Two distinct territories involved, with overlap on visit E.

FIGURE 2
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SPECIES MAP -~ DUNNOCK Prunella modulsris (9 visits)

=

[w

e

A Chmnge of pOSlthﬂ cleﬂrly recorded on visit D.
Two te;rltorles

Chenge of position suspected on visit D. No N
support for second territory. -

1o

Change of position suspebted-on vigit D, Full
support for a second territory.

fca

FIGURD, 3
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SPECIES MAP - CHIFFCHAFF Phylloscopus collybita (9 visits)

”~ ‘\ -
S S S s

Ao a

i

4 Double reglsuratlon “on visit B - éiﬁagf”céftéiHIY"'*““j*“f{%~v-
same bird. :

B Unsatisfactory interpretation as it optsfor.two
unnsturelly small territories; unusually close together,
for this species.

NOTE: DPassing migrant‘singing'éh visit D

FIGURE 4 ST .--'_"”.z,:’}A:'f_-".‘,.‘
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SPECIES MAP - ROBIN  Erithacus rubecula (9 visits)
AN
Outside .
census i Outside
plot « ' census
ST - plot
L T
A Perritory counted on the basis that all song posts 3reﬁf,
along the boundary hedge. ' :
B Territory not counted (under Internstionsl Rules) as the .
majority of registrations f2l1l aloang hedge outside the .. . |
-plot.boundery.. . . ¢ : U Y
FIGURE 5
; —
SPECIES MAP - BLACKEBIRD Turdus merula (9 visits)
i _J_.__..‘,_mw—"”"""" e --emerr-.::—\ ]
~ |

A ot : /f ) =

“‘—\--“‘—h — s, U — .
Use of sight-records in support of territory

FIGURE 6






APPENDIX 2

BRITTSH TRUST FOR ORNITHOLOGY

Beech 'Grove, Tring, Herts

COMMON_BIRDS CENSUS INSTRUCTIONS

INTRODUGTION

The primary aim of the Common Birds Census is ¢ investigate
the status snd number of common birds by means of breeding season
£ensuses on @ nation-wide scatter-of sample plots. The comparison
between successive years' resultsénsbles us to maintain an
Nlannwal index!' of fluctuations in population levéels and to discover

1f there aré any definite trends in numbers of differert species.
»* - The Census was started in 1961 at the request of the Nature
Gonservancy.@ouncil,”with:theaoxiginélﬂappeal being made for cénsuses
in the agrieultural environment, since it is on farmland plots

. that the growing use of toxic chemicals as weell-killers and

pesticides, together with the destruction of hedgerows and other
features of habiﬁat4hbaze.creats@mwiéespreaﬁ;hazard to bird" -
pvopulations. -Howgver,. for nation-wide -representative census Work
cannot be limited to farmland, so woodland, moorland, wetlends
and parkland are included in our list of habitats. - - - .

b

It i important that, once established, a census plot is CONTINUED
over a number of years, ' : . A

This work is invelusble to conservation and we are constantly
in need of new areas.' The work is exacting but it is informative
and pleasurable. . We appeal urgently to anyone who can help with
this enquiry to do so, and thus enzble us o learn more about the
numbers of our ‘common birds and the factors influencing them.

Results of our work regularly appear in the BTO'e Journal
Bird Study which is free to members of the Trust. — T

THE CENSUS METHOD

A mapping technique -introduced in 1964 has simplified both
the field-work and subsequent anslysis, but considerabe tima could -
be saved for resesrch'at headquarters if more observers would help
in the routine preparation for analysis by:-~ : : -
2) adopting the species symbols and other conventions supplied
with these instructions, using them meticulously in :
Preparing maps ' ‘ ' _ ,
- b) preparing accurately plotted species raps Ifrom the.data on
: their visit sheets. '

UNIFORMITY TN METHOD OF PLOTTING-IS MOST IMPORTANT, AND WE ~

WOULD PARTICULARLY ASK OBSERVERS TO FOLLOW THESE INSTRUCTIONS
CLOSELY AND TO CONSULT THE TRUST'S STAFF IF IN ANY DOUBT. It is
astonishing how confusing and time-wasting even small departures -
from the normel can be. S ' B : o

i All species should be included in the census except gulls,
heron, rook and late individuals of Winter—visiting gpecies, unless
nesting or holding territory. Territories for House Sparrow, - R
Woodpigeon, Swift, the hirundines and Starling wiil normally be-
assessed on the basis of nests found. |

oo/
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Records of nests found and revisited at lesst once will -be -
welcomed by the Trust's Nest Records Scheme, 2nd observers are asked
to enter the details on Nest Record Csrds issued by the Trust.

It is emphasised that CONTINUITY OF RECORD is an important
aim of the census work snd this should be borne in mind when -
Selecﬁing one's zres, _ : _

[LEASE REMEMBER THAT THE PERMISSION OF THE. LAND-OWNER OB .. -
FARMER SHOULD BE OBTAINED EBEFORE BEGINNING THE CENSUS.

SELECTION OF CENSUS PLOT

2) .  :Farmland: - The plot chosen should be typical of the local
countryside gnd should preferably -be pert of s larger area of similar
type. While large stonds of timber, lakes and tracts of marsh shoulqg
be excluded, it must be borne in nind that copses, gardens, small
orchards =and scrub-grown fields are characteristic of much agricultural
countryside and should be treated as an integral part of the - .
environment. However, it is important that formiand census plots -
should. not contain more thap 10% of woodlend and- serub (other than
field hedgerows). R ' Lo ‘ S

It is essential to choose well-defined boundaries, such as main —

roads, streams, cenals, radilway. lines etd. On ho-aceount should: an .
timaginary’ boundary line be drawn_through the middic of a field, as
this,creates‘considerablerdifficulties in the enslysis. ’

b) Woodland:  Any type of woodland (including orchard) is of
interest, whether with or without'olearings and secondary. growth,

but where possible woods of a specific type should be chosen, .eig. . .
oak, beech, Hornbesdm etc. Here it " is not usually. possible to select’
such well-definegd boundaries, though small streams, ridesrand path-
wiys mey serve. If the area chosen is part of =.larger trsct of.
similsar kind, birds recorded in the boundrry zone should be marked on
the m~ps whether ingide or just outside the boundary. A more ‘
detailed .note on how .o woodlend census mry be tackled is given'in +
Appendix A, : e ‘ ‘ o

c) Other hsbitats: Censuses carried out in other habitsts such
78 moorland, commons, suburban gzrdens or parks, sewage farms,
developing grevel =nd sand pits etc. are of interest, particularly .. .
to relate bird populstions with habitat change, '

d) ... . Neture Reserves: A number of nature rcserves administered by
such ‘bodies =3 .the Noture Conservency,wThevHoyal Society for the =
Protection of Birds, and the Society for the Promotion of Nature
Regerves, and County Noturalists! Trusts are being censused, ‘and we
would welcome. additional areas of this kind, since information arising
from census work will be of greatvvzlue in planning reserve mnanagement.
Egually the irclusion in census plots of 5.8.5.I.'s (Sites of Special

Scientific Interest) or other aress of conservation interest is of value.

SI1Z5 OF PLOT AND NUMBER OF VISITY

_ -Géhéf&ll§7speékihg, accuracy in census work is a function of' the

size of the plot, the spacing of visits, and the time spent ver unit

area. The following guide is based on the assumption thet the observer

will be working aione; if the census work can.be sharcd by a team,

then careful planning of Visite- can incresse efficiency, =nd cover of

a sample plot larger thzn the one indicated may be possible. K _
It is better to tmckle = smaller plot throughly. than attempt -

2 larger one and risk inadequate covew, Aceuracy is likely to be -

greater for larger stezs, provided 2 balance can be struck between

size of area and the time available for sach visit, since the margin

- "

-



—Fe
of error due to 'edge effect' is lessoned. It is most important not to
"rush' the observations, and one's rrogress should be fairly slow and
thorough so as to give the maximum opportunity for registering the birds.

a) ™ Formlang: Bxperience has. shown thet 200 scres is the amount of
foirly open formlend that most observers can cover zdequately with a
sezson's totsl of I0 full visits., If the fields are small and bounded
by thick hedgerows, or there s#re » number of small copses and similar
scrub, about 150 =2cres should be menngeable on the same bosis.
Farmlend ~re-s should not be less than 150 scres.

It is very desirable thot thore should be - mimimum of 10 vigits
with not léss then 3 e~ch in April, and May but if no more thon 7 or 8
complete visits can be achieved observers are asked to make short’ _
supplementary visits to boost the number of registrations. An indicztion
of the extent of cover snd of time spent in the field should be mzde
for each pertinl or complete viegit; this can be done effectively by
using biros of different colcurs if one map in used for two or three
parti=l visits. , SRS :

b} Commons and moors: such areas ore frequently more uniform -
than farmiand and do not have such a high bird density, so that censuses
_of wider. extent are possible. Iack of topographicsl- features,; however:,
gy mak94accuretQMﬁmapping more difficult and some - syeten ol merking
posts may be necescary, ss described in Appendix A. Lo

c) Woodlznd: The bird density in woodland is high compared with

- farnland and more time in relstion to unit nres is necessary 1o, ensure
efficient fieldwork. Bmploying l; vigits, about 50 acres is a suitable
plot size in fairly oven woodlend serub, but only 25 acres should be
zttempted if there is 2 1ot of Secondary growth ond no clearings, or in
more open woodland if only 10-12 vieits sre possible, o

ajy. - Orchards and parks: These should be treated in the same way
a5 open woodland.

e) Suburbsn gardens: Bird density is highest in suburban areas
with mature gardens, but ~ccurste mapping is ucually ecasier since each
bird has an 'address', snd large-scale m2ps are often svailsble at the
local surveyor's office. On the basis of, say 15 visits, 30-40 acres
should be possible.

SPREAD OF COQUNTS

This is essentislly a breeding bird census and counts should be
made at regular intervals between the first fine spell after mid-Merch
{south snd midlands) or the beginning of April (north of Bngland and
Bcotland) and the cnd of June. Special attention should be paid to
cach species during the peak of its song period: this may be
different from one area to another, depending on geographical location.

It is important that the visits should be made in favourable
weather, when bird sorgis not depressed by wind or heavy rain.

Singing and territorisl behaviour arec generslly most conspicucus.in the
early morning, and some speocies slso sing well in the cvening. A slow
rate of progress with frequent pauses during the course of the survey
especlally when working in woodland - greatly increases the census
efficiency.
FIELD RECORDING

'S

An immediate 2im of our work is that the final sneclysis should
give 2a zcourate a2 plcture as possible of the number and distribution
of territories within the census arce. This is best done by meesns of



Field Recording continued...

the mapping technique described below. We 2re confident that this
enhances the acouracy of the ccunting and at the some tine elses the
work for recorder, snalyser =nd resgarch student =liks; and there isg
no coubt thot it ensbles the observer to derive ‘grecter pleasure and
knowledge from his efforts, '
The technigue isg substanti=1ly the same ss thet initiated in

Sweden by Anders Enemer (Var Fegelvarld;'l959)“79nd now adopted. as
stendard practice by the Internstion=21 Bird Census Committee for all
habitsts (see Bird Study 1969, pp 248-255), The basic unit of the .
census is the territoriol singing male,'but"any‘evidencéﬁéf'téffifbf&
A,mholdingrusuehmgs~nest—finds, newly fledged young, z2larm call, adults

carrying nest meterinl or food for young, distraction display (injury
felgning) should be noted, 2s indicated below, : |
e oo A geparste bleank mep should be used for each visit +o the census

plet, unless-the plot-is sub-divided, when one map may suffice for twe
or three visits if = different coloursd biro is usedeach” time (but ~
please use easily distinguishable-colours). Succesgive complete:vigits

Oor combinations of partisl vigits should be m=rked A, B0 et SEq .
the date of the visit must be recorded and a brief note of the S
weather, and .the starting and finisghing times 0f each vigit be : S

- Tecorded anthe map. It is essentizl to distinguish between partial

' visitS'by"adding 2 suffix to the letter, e.g. 'B1l','B2', 'B3' o seq.
In addition the extent of cover for all visits should be outlined in
the same colour used for registrations.

_ The blank maps can be foled over a piece of hardboard and
secured by strong elastic bends or bulldog clips. Always carry s
pencil - biros will not work in the rain! Brief supplementary vigits
to check outstanding problems may not require 2 separate blank map,
but the extent--of cover should clearly be outlined, and visits
denoted-by. .2 suffix as described above.

The bird shoulid be registered by the azccepted symbols (see the
appended list of birds). Plesse use the following conventions for
different kinds of registrsiions (the cxe2mples given are for Blackbird).

{g} _ Singing male
B . ATnrr call
B material Seen with nest moterial in beak ;;
T Bl food Seen with food in beak
~ BB _ Two males fighting (movement of. either
L on bresking up can bhe shown by 2n arrow)
B¥ ‘ Nest
lB:gBr B?or Sight-record, withvindication of sex
‘Bor B juv or sge if appropriste. S

It will be found most helpful at the analysis .stage if the visit
‘2aps carry an indication of whieh registrations, in close proximity
to one another, zre definitely of different birds, or:belong either
definitely (or even doubtfully) to the séme bird. The following
conventions must be used:- '

——————— @ Different birds heard in song at the
o e sanme time ' L
Bl B Different bird in view at same time
fé? -v{é} Singing bird seen to take up~newrpdéiﬁion
;gl-mm ? . B) ﬂ - Thought to be the same bird in a

changed position but not certain

e/



Fiecld reccrding continued....

OBSERVATIONS OF CONTEMPORANECUS ACTIVITIES, ESPECIALLY THOSE
INDICARIVE OF TERRITORIAL COMPETITION (the dotted line) ARE MOST USEFUL.
It is also helpful if nests in close proximity known to be in
use at the same- tlmglﬁhence to belong to different pairs) are joined
by a dashed line on the Fﬂp ‘

In the case of colenial or semi~-colonizl birds such as Starling,
martins, Swallow, Swift, Reed Whrblv¢, Iinnet (see figure), Greenfinch,
Goldfinch #nd Tree Sparrcw, use. the accepted symbol ﬁnd_numbef'seen”at
each visit, enclosed in brackets,.e.g. LI(8). When the species sheets
are plotted esch 'colony' is cncircled znd an estimete made of the
nunber of pairs present, s.g. x 4. Individusl pairs for most of these
species may not be colonial znd can be treated in the same mAnNner as
other spec1es which exhibit well-defined territories. ;

~In-the-case-0f: Skylark. and . the’ pipits it is often useful to
mgrk uhe points of asoonﬁ (ﬂrrow p01nt upwards from circllng‘blrd) or
descent (arrow point downwards) if’ observed; also any considersble -
movement” durlng oong—flwght is worth plottlng {25 shown for Blﬁckblrd
above) L LGSR DE BET LG L ot g, T
SRR »Stapliﬁgs ﬂre %“St _gBnguse YﬁcﬁuﬂtinquQCleed nes@s)ag T
tithe "WhBH tHE npatlings” RT@*D@13$ rpSearéh-ofsthe-farn bylldlnggtls\the
only.Fatisfactory way of arrdvingiet figures. Tor, Swgllow gnd Homse Martin.

- Remember that actual proof of Pestlng is not necessary 1o
qualify for inclusion in the census; 2 pair may be nesting outside-the
boundary yet hoeld-part of fheir terrltory within the census srea; or
the whole census srea may represent but o part of the total terrltory
{e.g. Kestrel Ouckoo, Klngflsher). :

COMPILING SPECTES SHEET

When no further visits are inténded, the full complement of
visit maps should be “rranged in chronclogiczl order and the data
transferred-to Lspecics maps' for which the balance of the outline

- ~blanks-esd-be wsed. Many Qbservers have found it advantageous to meke

up theilr species maps as they go along, 1ncorporﬂﬁ1ng registrations
after £ v131t has been completed.

' " On each species map the posgition of 1nd1deuals Skylﬂrks,
Blackblrds, Willow Wdrblgrs etc. will be identified by the zpproprizte
vigit letter 'AT, 'B',"L‘ etec or where pertizl visits have been -
carried out 'AlY, TA2', 'AZ' etc. Conventions indicating ! song’
'alarm call' and sco on, should agree with the records on the visit
sheets.. PLEASE BE SURE TO COPY EACH CONVENTION EXACTLY, both the kind
and its position; attention to this point will obviate a great deal of
checking #nd even re-plotting. If time does not permit 2n attempt to
delinmit the territories it is s%ill importent thet the observer draws
up his own species sheets, .even if this means delaying the submission
of the returns until the end of the year or even lqter‘in'the winter.

*In the .case of formland;. it ‘should be pOSSlblw to_get more than
one species on one map, thus economlslng on @Aterials. - Whemn this. is
done, a . differently coloured biro must be used- for each differsnt species.
Pleade use essily -distinguishsble colours. - 4 field species such 2s:
8kylerk, Partridge or Moorhen will often ‘double' conveniently with
one of the hedgerow species. It. 1s desirable, however, 1o _have
separete _sheets for the renlly common birds, which in most cases will
be Blackbird, Dunnock and perhaps Skylark, Robin, Chaffinch and Wren.
Please ask for more maps rather than overerowd The ones vou have left
at the end of fthe sezson, o o :

: o/




Species sheets continued...

Individual nests should be registered once only on the species
rap emd should be given a serial number to correspond either with
a specisl number written at the right-hand side of the Tspecies?
panel on the nest record card, or %if nest record cards are not kept)
with the same number on =2 separate list giving detrils of nest histories.
This information is required because of the need to distinguish
where possible, first rnd second, or even third nesting sttempts of
the same poir. Care should be taken to determine whether 2 nest is of
. the current year or fron a previous yezr, in which case it should be

ignocred. : -

Sxperience during previous yesrs has shown that it is easy to
overlook some registr=tions on visit sheets when tronsferring them to
species sheets and it is thorefore EXTREMELY IMPORTANT TO CANCEL BACH
SYMBOL on the visit naps immedistely one bes transferred it to the
species sheet. Failure to cancel the symbols doubles the work- to be
carried out on the census by the- BTO Staff. ~Cencellation cen be dome
by ticking or lightly stroking through the symbel so that it remains
legible in ce=se = final check is necessary. When =21l species & PS
heve been drawn up, & fin=l check on the visit sheets should be made
to_make absolutely sure That no symbols have beern misseds -~ . -

ANALYSTS

It is most helpful if the preliminary analysis is dode by the
observer, so that it need only be checked by the Populztions Section,
who have now developed a gtandard method of delimiting territories .
_which is based on considerable field expericnce a2s well as the study
of meny different returns. A seperaste set of instructions can be
sent to persons wishing to attempt their own analysis. The growth of
the scheme has been such that we would welcome assistence of this kind;
but if the observer cannot undertake this side of the analysis it will
be done at headguarters. In such = case, the earlier in the autumy
thet the species and visit mepscosn be sent 1o headquarters the better. -

~ When complete eseh species map may show discrete groupings of
letters indicating the positions held by the territorial mesles on the
different visits. Generally speaking, a cluster of symbols in which
there is no duplication will indicate = particular mele's territory--
or, to be more exzct, that psrt of » territory which is mosgt closely
cefended. In practice, some 'double! registrations may occur, either
because a bird has changed position unseen during the pericd of -
cbservation, or beczusc of some” temporarily visiting mele {which has
perhaps not established a territory of its own), or becsuse of g
migrant singing whilst on pzssage. - Gincrslly, however, there are
uniikely to be more then two duplications of this type in any-one
territory.” = . o - I
, In drawing the outlines of presumed territories, PLEASE USE
& B30FT PENCIL, not 2 biro or pen, as staff may wish to meke some
adjustment Lo conform with the established method of #nalysis.

__HOW TO OBTAIN MAPS

_ The 25" 0.S. mep appropri=te to the census plot will be.used

88 & basig. "So that™we can order-the-correct meps, 2 -troeing of ‘the
seiected plot from = 6", 24" or 1" mep (0.8.) giving ma number, - -
grid references, towns, main roads (with rond numbers), napes OF :
farms, local Jlandmaorks ebc. shoulid be sent to the Pepuletions. Section.
If known, it is aisc helpful to have the-25" map sheet numbem{&).... -
The maps will be ordered and paid for by the BTO znd will be sent to
the observer if necessary. - o B T e S




How to obtzin msps continued. ..

slternatively, many large libraries (e.z. County Librariesg)
and Caunty Planning Offices, hold 25" mape for their district or county
and it is of grest assistance if an observer who has access to these
can let us have 2 tracing or photocopy of his Propesed plot. The sres
car-alse be up—dated ot This point. This typc of sssistance is always
greatly opprecisted and apart from helping us economise, -it allows us
to grréngs for you %o receive blenk m2ps more prompily than is

somotimes -possible (this is particulsrly “important when an observer

does net deécide to do 1 consus until late in the winter, mid February

or Mareh.) S . T B
Finalising the plot and its boundary lines will be ieft to the

judgement of “the observer, Sud-¥e or she should return the map(s) to

the Fopulations Section a8 ‘soon 2s this is done. Where possible however,

it is helpful if the bounderies cre finalised on the small seale

tracing sent in when =2pplying for large scale maps. It m2y be necessary

to up-date the 25" meps (c.g. becruse of loss of hedgerows ang filling

 in-of-pools{;ﬁew.buildings etc), »nd if this is necessery before the

ot et e - - .
to the obscrver for use in the survey =s described sbove.

:first‘seasoné'woxk; it is helpful if the observer con inform us theot

ﬁltefﬁfionéfwill need to be meade before bleanks zre duplicated.
A nuhber of outline m2ps. 0f the census plot will then be sent

e

FCRWARDING AND PILING OF RETURNS

- A1l the visit maps .ond species sheets should be sent to the

: Popul@tions’ﬁectianx sC thot 2 csreful check coan be made and the results

travwsferred to our permonent recerds.

The finsl specics sheots will be trnced znd kept in a3 carefully
indexed verticrl plen filing system, so thet any given tracing can be
1odd over the appropriste hobitat map and the mzin charscteristics of
the bird's territories in relation to vegetetion =2nd land-use can be
secn at ~ glance. It cannot be too strongly emphteised thet the
intrinsic value of this permznent record of the census worker's time
nd effort depends to a great extent on the detailed accuracy of the
key hebitat maps. o S ANTE :

_ The‘original-materials, or any part of them, will be returned
to the observer lster if so desired, in which case = request should be
nade when forwarding the rosults. ' '

.. The address to w.ich returns and correspondence should be sent
is:= - Populations Section, British Trust for Ornithology, _Beech Greve,
Tring, Herts. (Tel: Tring 3461/2). , ' ‘

COMPILING s HABITAT MaP

t Since in future yesrs much of the research will be concerned

with habitat tolersnce, o deteiled description of each census plot is

desireble. Most.of the information can be supplied in an obgerver's
first season so that in leter years only changes (e.g. loss of hedgerow,
cropping changes, improved drainsge etcg need be recorded. It is
cssentisl that these chenges should not be cverlocked, and one of the
cutline mAps should be used 4o record each season's details. The. main
key Hebitat Map should be drown up in =ccordsnce with the specifications
given below. 4 stzndsrd method of recording these details is important
if vnlid comperisons sre to bhe made.,  Inform~tion con be recorded gs
the census work procecds, and the Hebitat Vrp completed in mid-June.

* &

2) Geosraphicsl Fe=atures: Any comparison thoi might be mede
regarding climstic nna topographical factors will be done on 2 nstional
scnle, bul »sn indicstion of 21titude and gxposures should be Ziven =nd
coptours ore useful snd con be copled from the 6" or 24" 0.3. maps.

PR
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Habitat Map continued... el

b Soil: BSoil features will also be viewed'very.broadly-bu? any
notes-which you can give on its nature and drainage properties .will be
very useful. o N ‘ ' ‘ _
c) Vegetation: The type of VégétatiQn”iS*Of7prlmeulmpqgﬁﬂpge to
the birds in providing nest-sites and determining evailability of food. .
~Inform=tion is required to show broadly the hotanical character .of sach .
census area as a guide %o how_typicel it is of the locality in which it
i§-situated. - . .. . . S A '
Characteristically plan' communities exhibit a layered . .. - -
construction, with the upper tiers dominating the lower. In this |
country there are commonly four tiercs.. '

1) . Primery ~ —~ Tree layer (above 15f%)
2 Seondary -~ phrub Layer (between 4-1% ft)
3 Field Leyer °~ - Herbaceous vegetation and low:

shrubs, gererally less than -
, A T3t and not. more thapn 6t
4) ~~Ground Iayer - Mosses, lichens ete.
d) " Woodland/ond Copses: Shade green ond marked 'CLOSED' ‘or™ 'OPEN' -
according to spacing of trees. (Closed mezns that tops of adjaeent
trees touch or almest touch when in full leaf. ) Record - the species .
of .each teir one. above the other. Quzlify field-layer with .!DENSE'
{2Imost-continuocus cover of thistles, willow-herb or other t211 plants)
C'MEDIUM' (short gross interspersed with pytchos—of taller-vegetation),
or 'SPARSE' (short gress ~nd low-flowering plsnts). Give dominant
species where possible =s shown helow. - T

L QLT O
}~CLOSED  “HAZEL s
L DENSE

I3

Trest orchzrds in the same way but give field-layer as for crops.

e) Scrub:  Shade green where scrub occurs. Indicnte height by usirg
*HIGH' (over I5ft), ‘MEDIUNM (4-15ft), TLOW!" (up-to 4ft).  Write :
'SCRUB' 2nd name of Species; 1if mixed give in order o sbundance. . -
Ireat young plantations in the s2me way e.g. - LOW SCRUB, HAWTHORN,
] . BRAMBLES..

1) Boundary Vegetation: Give.an indicetion of width by using Tine -
or ‘broad green lines accordingly.  For remnant hedges use broken lines. .
Trees - large trees (more than 26F%) mark with encircled crosses (X);
small trees (15-26ft) marked with open crosses X, write name-of s$pecies
2bove the boundary line. '

g shrubs: Shade green, give nomes of species helow boundary line.
Give. height and order of abundance as for scrub, e.g. - e L
(X~ S, ¢ S XXX X (X e
MEDIUM HeWTHORN BR&MBLES S

In cases where there is censiderable mixing of boundary trees
it moy be necessary to £ive o mere general description, e.g. MIXED +
CLK, TLM, aSH.
h) Field Vegetation: i) Netural - aress covered by a thick
field-layer of such plants as willBwW=Ierd, nettled, hezther, bracken,
coarse~grasses, rushes or reeds. Stipple green and mark. (notes. and
- lists of other specles of flowéring plents found in the area would he
= useful addition). : '

i) Crops - mark fields with crops
present during the moin part of the breeding seagon. Distipguish
between leys snd permsnent pzsture. Gives notes on form livestock,

wa



Habitot Map continued....

™ 1ii) No _crop - . state whether-stubbled, bare
follow or newly turned-soill .
i) Water: shade all water blue. If flowing indicate direction

with blue srrows.

The above scheme outlines the minimum requirements. Observers
with a particular interest in the ecology of their own area are invited
to give as full a description as they ilike. Many have already
submitted informetion which will be of great value in the future when
we shall examine more closely the individual relsationships of birds
to their environment 2nd one snother.

Anyone who finds Aifficulty in describing the habitat is
welcome to dsk the advice.of the Trust, or may find it useful to ask a
friend, who has 2 special interest in the subject, to cover this aspect
for him. Information on soil shd land use is more easily obtasined
from the farmer.

Photographs of the area, particularly to illustrate the nature
of hedges and other fentures of the habitat, are welcome. The positions
from which 2re taken and the part of the plot they embrace can be
indicated on one of the blank maps. 1t is important thet the type of
habitet immedistely surrounding the census plot is indicsted on the
habitat map, particularly in the case of woodland.

Use of Farm Chemicals: census work on the present sdsle is providing

- Information useful To those who are studying the adverse effects of some
farm chemicals on our birds. It is therefore important thsat information
on spraying sond the use of seed-dressings, weed-killers etc should be
obtained from the farmer if he is Wwilling tc give it. Very often
labels of 'Directions for Use' are left ilying in the fields or
hedgerows snd informetion on this zspect can be grined from these if
copies =re sent with the returns.

February 1977



APPIIDIX i

RUrveying Hoodlond Plots
Census work in woodland is much morc diffieul: than on farmland
because the bird density is higher and the habitat much more
uniform, Moreover, visibility is often restricted by the

canopy or the shrub layer so that the regigtration of individunal
males is often imsrccise. In the case of scarcer s»necics with
vide-ranging territories this imprecision may not much natter,
but with the commoncr Spceeics 1t can be an important sourcc of
confusion and crror, It is, of coursc, these componer specics
wnich arc the most important for the construction of an 'apnusal
index',

The inherent disadvantages of working in woodland cain be largely
overcome by ostablishing a 'grid'. The consus worker is then
always aware of his exact position in the area snd can nlot the
singing malcs and other bird-activities with much srcater
c@ccuracy, The grid cnables one to follow and rccord exactly

the movements of individual singing males and also rceecord at
what points males of the samc species are 'singing against’

cach other, - classcs of registration which are extremely
valuable to the delincation of territorics at the analysis stage.

The grid is simple. .\ basc-line is e8toblished along afeirly

straight ride or pathway forming one boundary of {he plot with

points ..,B,C,D, and so on at intervals of 50-mctres, The trees

at or close teo thesc pointe are given zero marks - £ By, G, ctc.
o 0 0

nts, and further

Lincs are then set up at right~angles to thesc noi
along cach line,

marks arc set un on trees at 50-motre intervals
thus &, 4, ,&, and so on.
50 100 150

IT the grid is o serve for repeat censuses over o succession

of years, the stems of +the %reos cen be marked at the appropriate
intervals with white paint,; at or slightly above eyc-level;

if however, there arc objections to permanent marking, white

card with letters and Tigures about 9" high in waterproof crayon
can be tied round the stems. It is useful to hang a few white

or coloured strcamers from the lower brances to roender the marked
trees wore wrominent. I adjoacent marks, cither parailel with
the baseline or ag right-angles to it, arc obscurcd by '
intervening sceondary growth, then streamers hung Trom the
branches of intervening trees can be used to indicate the line,

£ compass should be used to set up the lines ot right-angles to
the baseline, If o 50-mctre tepe is not available, the
coulvalecnt measurcement in yards 1is 54.7. It is better to hawve
the grid in units of 50-metres as the plot area is then gasy

to determine in heetares, This is the standard used in
Xpressing bird-densities in all continental census work, and
will be adopted aiso in Britaine.

The permission of tho land~owner must be sougnt, of course,
beforc setting up - grid, and it is best to sclect census plets
in areas of restricted public access, to avoeid interfercnce
with the markers., It is recommended thed anyone who would like
to atiempt a woodland consus of the kind mentioncd should
contact the District Officer of +he Yorestry Commission, who
will usually be able to offer helpful advice and co~nperation,

.



Coloured Fluerescent Plastic Tape can e obtained from:—

Luto Wrappers (Sales) Lid,, Tape and Bonding Clinic,
1T9/112 Hammersmith Road, London W6 7J3, Tel: 01~-7L8 8863

Cranze is the best colour, one inch wide will do, two inch
is ideal,

QPN COUNTRY SURVEYS

Large areas of relatively open moor, heath, salt-marsh et
where the terrain is uniform and the majority of birds are
Skylerks, pipits and other field species, require a grid,
Since visibility is generally unobstructed by trees and/ or
secondary growth, markers con bhe get at 100~-metre intervals,

A colour-code using combinations based on, say, red, white,
blue and yellow ceir be used to identify the points where the
grid-liines intersect, as shown below:—

o ¥ Y Y ¥ ¥
YELLOW LINE = - = ” -
BLUE LING ° P > > 5

R i B ¥ R
WHITL LING 7 i i L

R W 2 ¥ R
RED LING R R R R R

R W | B Y R

RLD WHITE BLUE YaLLOW RI:D
LINE LI LI LING L.IRE

The lines parallel with the baseline should be reparded as
"dominent! aund their colour shown uspernost.

As a temporary é.pedient, heavy fuage galvoanised wire cut out to
Lt lengths and twisted into a ring at the top to fly coloured
blastic tapes or linsn streamers can be used. But only in
EQEEELJ?EH&lﬂEH%LJZQ&%L&S_%QAE&%§m§2§n§§QlEQ§@; Ctherwiese

bamboo wvoles painted with the appropriate colours are preferable,
Using this method the plot takes lonser to nrepare Tor census
work, but the immense gain in precision more than Justifies the
extra labour,

It is no use attempted grid surveys of this kind 4in any area
to which the general public has free access,



GG
G
H

HA
T

GY
HH
PT
SY
Ty
PO

RM

GD
)
CG
MS
BZ
SH
EH

S
Js
Hi
cu
cs
RK
G
DH
RU
GB

Great Crested Grebe
Little Grebe
Heron
Mallard
Téh1
Gargancy
Wigeon
Pintzil
Shoveleor
Tuited Duck
Pochard
Eider
Rad Breasgted
Mergansecr
Goosander
Shelduck
Canada Gooss
tuute Swan
Buzzard
Sparrovhawk
Hen Harrier
Merlin
Kestrel
Red Grouse
Red-legged
Paritridge
Partridge
fail
Pheasant
Water Rail
Moorhen
Coot
Oystercatcher
Leging -
Ringed Plover
Little Ringed
Plover
Golden Plover
Snipe
Jack Snipe
Woodeoek
Curlew
Common Sandpiper
Reodshank
Greenshank
Dunlin
Ruf?t
Great Black-backed
Gull
Lesser Black-backed
Gall
Herring Gull
Common Gull
Black-hcaded
Gull
Common Tern
Feral Pigeon
Stocls Dove
Woodpigeon
Turtie Dove
Collared Dove
Cucitoo
Barn Cwl.
Little Owl

To

SE
uy
SI
it

5
WL

SL
Hit
SH
BN

RO
JD
- MG

GT
BT
T
MT

LT
1

WR

APPENDTX B

Tawny Owl

Long~eared Oul

Short-eared Owl

Nightjar

Suift

Kingfigher

Green Woddpecker

Great Spotted Voodpecker

Lesser Spotted Woodpeclker

Hoodlark

Skylark

Swallow

House Martin

Band Martin

HRaven

Carrion Crow

Rook

Jackdaw

Magpie

Jay

Great Tit

Blue Tit

Coal Ti%

Marsh Tit

Willow Tit

Long-tailed Tit

Nuthateh

freecrceper

Yren

Dipper

Mistle Thrush

Ficldfare

Song Thrush

Redwing

Ring Ousel

Blackhirad

Wheatear

Stonechat

Whinchat

Redstart

Nightingale

Robin

Grasshopper Warbler

Reed Warbler

Marsh Warbler

Sedge Warbler

Blackcap

Garden Warbler

Whitethroat

Lesser Whitethroat

Willow Warbler

Chiffchaff

Wood Warbler

Golderest

Fireerest .

Spotted Flycatcher

Pied Flycatcher

Hedge Sparrow/Dunncelk

Meadow «Pipit

Tree Pipit

Roclt Pipit

Pied Wagtail

Grey Wagtail
v11ow | i

Yellow Wagtail (Cont 1d)



APPENDIX B {cont'd)

W Wayying CR Crosshill

2G Starling CH Chaffinch

HF  Hawfinch BL DBrambling

GH Creenfinch Y Yellowhammer
GO Goldfinch CL Cirl Bunting
S Siskin OB Corn Bunting
LTI Iinnet RB  Reed Bunting
Tw  Twite HS5 House Sparrcw
LR Redpoll TS Tree Sparrow

BF  Bullfinch

For other species please write in full or use a different abbreviation fron
those listed above, \



EXAMPLE VISIT SHEET

Visir A

27 MarcH 1965
OC900~1200Hrs GMT
SUNNY, MILD, WIND LIGHT SW

EXAMPLE SPECIES SHEET
Species BLACK BIRD

< AAZT]
| ?;nf\“

EXAMPLE FOR COLONIAL
AND SEMI-COLONIAL SPECIES

Species LiNNET




- SPECIES MONITORED BY THE COMMON BIRDS CENSUS

APPENDIX 3

Census plots are characiterised as a) farmland, b) woodland

and ¢) special according fo their habitat type.

Separate

indices are calculated for farmlahd and woodland wherever

specles totals within this hsbitat alone are adequate as to

sample size (+ in appropriate column),

For other species and

for residual plots of adequate sample all data are pooled to

give a Bcecarce Species Index.

Species

Mallard
Sparrowhawk
Kestrel
kRed-legged Partridge
Grey Partridge
Pheasant
Moorhen

Lapwing

Stock Dove
Collared Dove
Turtie Dove
Cuckoo

Little Owl
Tawny 0wl

Green Woodpecker

Great Spotted Woodpecker

Skylark
Swallow

Tree Pipit
Meadow Pipit
Yellow Wagtail
Pied Wagtail
Wren

Dunncck

Rowin
Redstart

Farmland
index

+

= NN

_*.

4

+ + o+ o+

I

Wocdland
Index

Scarce Species
index

—

+ o+ o+

+



Appendix 3 cont....

Speciles

E

Blackbird
Song Thrush
Mistle Thrush
Sedge Warbler
Lesser Whitethroat
Whitethroat
Garden Warbler
Blackcap
Chiffchaff
Willow Warbler
Golderest
Spotted Flycatcher
Long-tailed Tit
Marsh Tit

Coal Tit

Bilue Tit

Great Tit
Nuthatch
Treecreeper
Jay

Magpie

Jackdaw
Carrion Crow
Starling

Tree Eparrow
Chaffinch
Greenfinch
Goldfinch
Linnet

Redpoll
Bullfinch
Yellowhammer
Reed Bunting
Corn Bunting

Farmland
Index

+

+ + + o+ o+ o+ o+ o+

+

e

o+ + 4+ + + o+ 4+ o+

+ o+ 4 4

Woodland
Index

b+ 4+ o+

S S S S S S S S e S A T

t

+

Scarce Species
Index



APPENDIX L

SCIENTIFIC NAMES OF SPECIES MENTIONED IN THE TEXT

Mallard
Sparrowhawk
Kestrel

Hobby
Red-legged Partridge
Grey Partridge
Pheasant
Mocrhen
Lapwing

Stock Dove
Woodpigeon
Collared Dove
Turtle Dove
Cuckeo

Little Owl
Tawny Owl
Swift

Green Woodpecker
Great Spotted Woodpecker
Skylark
Swallow

House ¥Martin
Tree Pipit
Meadow Pipit
Yellow Wégﬁail
Pied Wagtail
Wren

Dunnock

Robin
Nightingale
Redstart
Wheatear

Ring Ousel
Blackbird

Song Thrush
Mistle Thrush

Anags platyrhynchos

Accipiter nisus

Faleco tinnunculus
Falco subbuteo

Alectoris rufa

Perdix perdix

Phasianus colchicus

Gailinula chloropus

Vanellus vanellus

Columba oenas

Columba palumbus

Streptopelia decaocto

SBtreptopelia turtur

Cuculus canorus

Athene noctua

Strix aluco

Apus apus

Picus viridis

Dendrocopos major

Alauda arvensis

Hirundo rustica

Delichon urbica
Anthus trivialis
Anthus pratensis
Motacilla flava
Motacilla alba

Iroglodytes troglodvtes

Prunells modularis

Erithacus rubeculsa

Luscinia megarhvnchos

Phoenicurus phoenicurus

Oenanthe oenanthe

Turdus torguatus

Turdus merula

Turdus philomelos

Turdus viscivorus




Appendix U4 cont....

Sedge Warbler
Reed Warbler
Lesser Whitethroat Sylvia curruca

Acrocephalus schoenobaenus

Acrocephalus scirpaceus

Whitethroat Sylvia communis

Garden Warbler Syivia borin

Blackcap Sylvia atricapilla
Wood Warbler Phylloscopus sibilatrix
Chiffcharf Phylloscopus collybita
Willow Warbhler Phyvlloscopus trochilus

Goldcrest
Spotted Flycatcher
Long-tailed Tit
Marsh Tit
Willow Tit
Coal Tit

Blue Ti%
Great Tit
Nuthatch
Treecreeper
Jay

Magpile
Jaclkdaw
Carrion Crow
Starling -
Hoﬁse Sparrow
Tree Sparrow
Chaffinch
Greenfinch
Goldfinech
Linne}
Redpoll
Bullfinch
Yellowhammer
Reed Bunting
Corn Buniing

Regulus regulus

Mugscicapa striata

Ldegithalos caudatus

Parus palustris

Parus montanus

Parus sater
Parug caeruleus

Parus major

Sitta europaea

Certhia familiaris

Garrulus glandarius

Pica pica
Corvus moneduls

Corvis corone

Sturnus valgaris

Passer domesticus

Passer montanus

Fringilla coelebs

Carduelis chloris

Carduelis carduelis

Carduelis cannabina

Carduelis flammes

FPyrrhuls pyrrhula

Emberizae citrinella

EImberiza schoeniclus

Miliaria calandra




AFPENDIX 5
ANOVA tablies for observer—analyst effects

Results of two-way analysis of variance in respect of cobserver

~ and analyst diff'erences in cluster totals for individual species (summarized
as Table ;)-PD<:ISQ.6?1.H text).

*= pP<0.01 ¥#E P 0,001
a) ANOVA tables for Pheasant

Data table Observer

Analyst A B Y D Mean
W 3 & 1 3 2.75
p:4 3 3 i 2 2.25
Y 3 - b 1 3 275

Mean 3,00 3.67 1.00 2.67

ANOVA table

Source of Degrees of Sum of Mean P

variance freesdom squares sguare

Analysts 2 0.6667 0.333 3.00

Observers 3 11.5833 3.861 Bl THREE

Residusals 6 D.6667 0.111

b) ANOVA tables for Wood Figeon

Datg tabJ:e Observer

Anaiyst A B c D Mean
W 8 b 3 12 5.75
X 5 b L 11 6.60
Y 5 b 5 11 6.25

Mean 6400 5.00 4.00 11.33

ANCVA table

Source of Degrea of Sum of Mean ¥

variance freedom sguares square

Analyst 2 1.667 0.583 047

Observers 3 108.0000 &56”000 28,80%%%

Residuals 6 75000 1.250



c)

a)

Appendix 5

conites.

:A_.‘Nq:_UVA tables for Collared Dove

Data table

Anslyst
W
X
b4

Mean

ANOVA table

Source of
Variance

Analyst
Observers

Residuals

2.00

Degrees of
freedom

2

3

Data table

Analyst
W
X,
Y

Mean

ANOVA table

Source of
variance

Analyst
Observers

Residugls

ANOVA tables for Mazpie

Degrees of
freedonm

2

3

Observer
B G D
3 3 é
2 2 3
4 3 2
3.00 2.67 2.33
Sum of Mean
squares square
0.5000 0.250
1.6667 0.556
2.833%2 0.472
Observer
B c D
3 1 3
2 2 3
2 2 3
2.333 1.667 3.000

Sum of Mean
squares square
0.1667 8.083
6.6667 2.222
1.8333 0.306

Mean
2450
2.25

275

0.53
1.18

Mean
2.50
2475
2.75

0.27

Te27%



g)

)

Appendix 5 COnteasa

ANOVA tables for Coal Tit

Data table

Analyst
W
X
Y

Mean

ANCOVA table

Source of
variance

Analysts
Observers

Residuals

[« 2N+ AN N S

6.00

Degrees of

freedom
2

3
6

ANOVA tables for Marsh Tit

Data table

Analyst,
W
X
Y

Mean

ANOVA table

Source of
variance

Analysts

Observers

Fesiduals

2.00

Degrees of
freedom

2

3

3.00

- 4. 67

Observer
B G
& 2
5 2
5 2
2.00
Sum of
squares
0.1667
32.00C0
0.5000
Obsexrver
B G
3 1
3 2
3 2
1.57
Sum of
sguares
0.1667
7.5833 °
1.1667

(52N« A

[42)

6.00

Mean
square

0.083

10.667

0.083

3.67

Mean
squares

0.083
2.528

G.19L

Mean
L.50
La75
Le'75

1.00

128.00#%*

Mean
2,50
2050 !

2.75

0.43

13.00%*%



Appendix 5. contsee.

e) ANOVA table for Great Tit
ﬁéData table
Observer

Analyst A B C D Mean
W 15 12 7 L 12.00
X 16 12 7 11 11.50
pi 13 10 8 12 10.75

Mean .67 11.33 T.33 12.33

ANOVA table ]

Source of Degrees of Sum of Mean F

variance freedom squares aquare

Analysts 2 3,1667 1.583 1.00

Observers 3 84 . 2500 28.083 174 Fh¥%

Residuals 6 9. 5000 1.583

£) ANOVA tables for Blue Tit
Data table
Observer

Analiyst - A B c D Hean
ki 17 20 8 20 16425
X i 18 8 18 14.50
Y 15 19 8 19 15.25

Mean ' 15.33 19.00 8.00 19.00

ANQVA table

Source of Degrees of Sum of Mean F

variance freedom squares square

Analyst 2 6.1667 3.083 7.39%

Observers 3 24.2.0000 BO.667 193, (O%%=

Residuals 6 2.5000 C.417

o



Appendix 5 cont...

k) ANOVA {ables for Mistle Thrush

™ Data table

Analyst A
W 6
X b
Y 4
Mean L.67

ANOVA table

Socurce of

variance freedom
Analysts 2
Obsarvers 3
Residuals 6
1) ANOVA tables for Song Thrush
Data table
Analyst A
ki 10
X 10
Y 9
Mean ‘ 9.67
ANCVA table
Source of Degrees of
variance freedon
Analysts 2
Observers 5
Residuals 6

Degrees of

9.00

Observer

B

Sum of
squares

L. 6667
11.6667
3.3333

Observer

9 12
9 13
9 i3
12.67

Sum of
squares

0.1667
2h.. 6657

1.8333

D Mean
) 5.00
L 3.50
6 L.00
533
Mean ¥
square
2.333 L. 20
3.889 7.00%*
0.556
D Mean
11 1CG.50
11 10.75
12 10.75
11.33
Mean F
square
0.083 0.27
8.222 26, 9L%%%
0.306
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i) ANGYVA tables for Long-tailed Tit

Data table
Analyst A

W 5

X 5

Y 5
Mean 5.00
ANOVA table
Source of Degrees of
variance freedon
Anglyst 2
Observers 3
Residuals 6

3) ANOVA tables for Wren

Date table
Analyst y:d

W 18

X 19

Y 18
Mean 18.33
ANCVA table
Souree of Degrees of
variance freedom
Analysts 2
Observers 3
Residuals 6

Observer
B G
5 2
& 2
i 2
54433 2.00
Sum of
squares
1.5000
16,6667
1.8333
Observer
B ¢
13 2l
1 28
13 2k
13.353 25.33
Sum of
squares
10.5000
220.2500

75000

L3

D Mean
6 4.50
b 375
4 375
k.67
Mean
sguare. R
0.750 245
5.556 18.18%x%
0306
D Mean
18 18.25
21 20.50
21 19.60
20.00
Mean F
square
5.250 4. 20
73417 58.75% %%
1.250



m)

n)

Appendix 5 cont...

ANOVA tables for Blackbird

g

Data table

Analyst
W
X
Y

Mean

ANOVA table

Source of
variance

Analysts
Observers

Residuals

ANOVA tables for Robin

Data table

Analyst
W
. ‘
Y

' Mean

ANQVA table

Scurce of
variance

Analysts
Dbservers

Residuals

25

25

26
25+33

Degrees of
freedom

2

3
6

28

27

30
28.33

Degrees of
freedom

2

3

Observer
B G D
21 16 28
22 17 29
21 17 30
21.33 16.67 29.00
Sum of Mesan
squares square
2.1667 1.083
252.9167 Bl.. 306
1.8333 0.306
Chserver
B c D
21 27 31
21 27 32
20 27 3l
éo.67 27.00 32.33
Sum of Mean
squares square
2.6667 1.333
210,9167 70.306
Ta333, 1.222

Mean
22.50
2325
23.50
®
3454
2756 91%%%
Mean
26.75
26.75
2775
F
1.09
57, 5045



c)

r)

Appendix Scont...

ANEVA tables for Blackeap

Data table

Analyst
W
X
Y

Mean

ANOVA table

Source of
variance

Analysts
Observers

Residuals

o o~ =

6-67

Degrees of
freedom

2

3
6

ANOVA tables for Whitethroat

Bata table

Analyst
W
X
Y

Mean

ANOVA table

Source of
variance

Analysts
Observers

Residusls

AN AN Ly b

3.00

Degree of
freedom

2

3

Observer
B i) Mean
5 2 5.25
b 2 5.25
4 2 L.75
4.33 7+33 2.00
Sum of Mean F
squares square
0.6667 0.333 1.50
52.9167 17.659 79 e 38 %
1.333 0.222
Observer
B b Mean
1 3 2.00
2 3 2.25
2 3 2.25
1.67 1.00 3.00
Sum of Mean i3
squUATres Square '
0.1667 0.083 1.00
g.0000 3.0000 36.00%%x
05000 0.083



Appendix 5 cont...

ANOVA tables for Willow Warbler

R

Data table
Analyst A
W 25
X 26
Y 25
Mean 25.33
ANCVA table
Scurce of Degfees of
variance freedom
Analysts 2
Observers 3
Residuals 6

ANOVA tables for Goldecrest

Data table

Analyst A
w o 15
X 13
Y . 1k

Mean 14..00

ANOVA table

Source of Degreses of

variance freesdon

Anélysts 2

Observers 3

Residuals &

Observer
B ¢ D Mean
22 30 25 25.50
2z 56 2l 27.00
23 33 26 26.75
22.33 33.00 25.00
Sum of Mean F
sguares square
5.1667 2.583 0.96
189.5833 63.194 23, 5k
16.1667 2.694
Cbserver
B ¢ D Mean
12 L 15 .25
10 13 13 12.25
10 12 16 15.60
10.67 13.00 15.00
Sum of Mean ®
squarss square
8.1667 1083 LA
31.0000 10.333 13,78 %%
45000 0.750



Appmﬁx 5 cont...

s) ANOVA tables for Dunnock

Data table

Analyst A
W 12
x 18
Y 19

Mean 18.67

ANOVA table

Souwrce of

Degrees of

varignce freedon
Analysts 2
Observers 3
Residuals 6
) ANOVA tables for Tree Pipit
Data tagble
Analyst A
W 3
X 2
Y 3
Mean 3

ANOVA table

Source of
variance

Anglysts
Observers

Residuals

Degrees of
freedom

2

3

Observer
B G D
19 23 21
20 23 19
21 23 21
20.00 23.00 20.33
Sum of Mean
gguares square
2.0000 1.0000
29.6667 9.3889
533533 0.5556
Observer
B G D
2 1 2
1 1 2
2 1 2
2 1 2
Sum of Mesn
sguares sguare
0.6667 0.333
Le3353 Laiddy
0.6657 0.111

Mean
20.50
20.00
21.00
F
1I80
17.80%=*
Mean
2.00
1.50
2.00
2.00
B
3.00
]_3 00{}*#



Appendix 5 cont...

u) ANOVA tsbles for Greenfinch

™ Data table

Analyst

Yean

ANOVA table

Source of

=W

[ I

Degrees of

variance reedom
Anglyst 2
Observers 3
Residuals 6
v) ANOVA tables for Goldfinch
Data table
Analyst A
w 5
X 4
¥ L
Mean .33

ANOVA table

Source of
variance

Analysts
Observers

Residusgis

Degrees of
freedom

2

3

Dbserver

Lo

Sum of
sguares

0.1667
15.3337
3.1667

Observer

B
i
2

L

3.33 1.00

Sum of
squares

1.1667
19.3335
2.1667

D Mean
3 3.50
3 3.25
3 3425
3.00
Mean E
square
0.083 0.16
5.111 9.68%
0.528
D Mean
2 3400
2 2.25
2 1.75
2.00
Mean ¥
sguare
0.583 1.62

6Ll 17.85%%

0.361



W) ANOVA tables for Linnet

Data table
Analyst

W

X

Y

Mean

RIOVA table

Source of
varignce

Analysts
Chservers

Residuals

*)

2.33

Degrees of
freedom

2

3
6

ANCVA tables for Builfinch

Data table

Analyst
W

X
Y

Mean

NOVA TABLE

Source of
variance

Analysts
Observers

Residuals

11

9.33

Degreses of
freedom

2

3

Appendix.5 conte..

Cbserver

L.33

Sum of
sguares

0.5000
13.3333
2.1667

Observer
B C

W
Wl

3467

11 11

10 12

11 9

10.67

Sum of
squares

he6667
3.6667
73333

10.67

LY

D Mean
1 2.5
2 3.00
2 3.25
1.67
Mean | F
square
0.250 0.69
Loohhi 12,31%*
0.361
D Mean
11 11.00
9 10.00
iy 9.50
10.900
Hean F
square
2.33% 1.91
l.222 1.00
1.222



Appendix. 5 cont...

v} ANOVA tsbles for Chaffinch

- Data table

Observer

Analyst A 3 C D Mean
W - 24 23 21 26 23.50
X 23 24 22 27 24,00
Y 2 23 20 28 23.75

Mean 23.67 23.33 21.00 27.00

ANOVA table )

Source of Degrees of Sum of Mean F

variance freedom sguares square

Analysts P 0.5000 0.250 0.31

Observers 3 54.9167 18.306 22, 72%%

Residuals 6 48333 0.806

z) ANCOVA tables for Yellowhammer
5ata table
Chserver

Analyst A B G D Mean
W 6 5 6 9 645
p2 & 6 5 7 6.0
Y 6 7 6 10 7+25

Mean ) 6.00 6.00 5.67 8.67

ANO#A table

Source of Degres of Sum of Mean F

variance freedom sguares square

Anglysts 2 3.1667 1.583 2.28

Chservers 3 175833 5.861 B bl *

Residuals 6 k.1667 0.695
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