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SUMMARY

Habitat-specific data on changes in population size,
productivity and annual survival rates can be obtained
from programmes of constant effort mist—netting at
selected study sites. Such data would complement those
provided by existing BTO schemes and would provide
information which is essential for the modelling of

populations at a national level.

A trial constant effort sites scheme has been in operation
since 1981. The number of study sites increased from 17

in 1981 to 47 in 1984.

Most sites are in wetland or scrub habitats. The scheme
should concentrate on these habitats and on deciduous
woodland. Conifer plantations should be excluded due to

the rapid changes in bird populations caused by succession.

Thirty three species were caught in sufficient numbers to
provide worthwhile information. Of these the warblers are
of particular interest from both a conservation and a

scientific viewpoint.

Detailed analyses of the 1983 and 1984 pilot data for
Blackcap, Willow Warbler, Wren, Blackbird and Bullfinch

were carried out.



10.

Capture patterns of adults were similar in both years as
were those of juveniles. Thus it is unlikely that
comparisons of capture totals will be affected by behavioural

changes between years.

Totals of adults captured declined through the season Que
to a combination of trap-shyness and behavioural factors.
By the end of the season over 50% of captures were of
birds which had already been handled during that summer.
Thus a high proportion of the adults regularly using a

site appear to be captured each year.

Numbers of juveniles captured increased rapidly after
fledging and then remained relatively constant for the
rest of the season. Numbers of juvenile Willow Warblers
declined in late August due to migration while the late
appearance of juvenile Bullfinches reflected the late
breeding season of this species. By the end of the season
the percentage of juveniles which were ringed was lower
than for adults. This is probably because juveniles move

through the study sites more than adults.

It is Dbest to use the percentage of juveniles over

the whole season as a productivity index. Few adults are
caught in late summer and therefore the percentage of July
and August captures which were juveniles would be unlikely

to provide a good index of productivity.

Methods of calculating confidence intervals for between year
changes in the number of adult captures and in the percentage

of juveniles are presented.
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12.

13.

14.

Using a scheme of 100 sites changes of 10 to 14 per cent in
the adult population would be detected statistically. With a
scheme of this size absolute changes in the percentage of
juveniles in the catch of between four and eight would be

detected statisgtically.

Confidence limits for changes in adult captures and in

the percentage of juveniles were calculated for a variety of
different study periods by omitting data for appropriate visits
from the calculations. For most species confidence limits were

not improved by omitting early or late visits.

Significant differences between habitats in the
percentage of juveniles were recorded for sixteen
species. A significantly higher percentage of juveniles
at wetland compared with scrub sites was recorded for

nine species, six of which were warblers.

Published studies have shown that recapture data

of the type gencrated by the CES scheme can be used to
estimate survival rates. The only outstanding
methodological problem is that of combining data from a
largé number of sites and it is not anticipated that this

will be difficult to resolve.



15.

1l6.

17.

18.

Recent work on the estimation of survival rates from
ringing recoveries suggests that it is desirable

to supplement such estimates with those from
capture-recapture studies. For species such as warblers
capture-recapture estimates of annual survival rates are
likely to be more precise than those which can be
obtained from the relatively small numbers of ringing

recoveries which are reported each year.

Detailed habitat recording is essential because of the
difficulty of assigning sites to simple habitat
categories and because some vegetation changes will take
place at most sites. An annual system of habitat
recording based on mapping areas of gimilar habitat and
recording their main features on a simple form is

proposed.

The administration of the scheme is outlined and the
resources needed to run it from Beech Grove are assessed.
A scheme of 100 sites would require about 11 weeks of
staff time per year and would cost about £1400 including
salaries. These costs do not include extensive promotion
of the scheme or detailed research on its results. They
do include the calculation of index values and the

preparation of a short annual report.

We conclude that the scheme is potentially a very cost

effective method of gathering habitat-specific data on

population dynamics, and we strongly recommend that it

should be taken on by the BTO. Detailed recommendations
on the running of the scheme are listed.

6



1. INTRODUCTION

Population studies of birds require the measurement of three main
variables; population size, productivity and survival. Current BTO
studies provide only part of the required information. The CBC
provides a proven index of adult population size for most woodland
and farmland passerines. Nest record card analyses can provide
estimates of hatching and fledging success. However this may not
give very useful estimates of overall productivity because of
replacement nesting which is usually poorly sampled by nest recorders
(e.g. Bibby 1978). Ringing recovery data could provide year—-specific
survival rates for a wide range of passerines now that ringing totals
are being collected separately for adults and juveniles (Baillie et
al. 1984). However such analyses would not be habitat specific and
there would be rather_few recoveries for some of the most interesting

species, in particular the warblers.

A carefully controlled programme of mist netting within restricted
areas of described habitats could help to fill these gaps, and would

allow the construction of habitat-specific population models.

The population variables could be measured as follows:

1. Population changes from the numbers of adults caught each year.
2. Post—fledging productivity from the ratio of juveniles to adults
caught.

3. Survival from the return of marked birds.



Wetland, scrub and perhaps woocdland sites are the most suitable for
such work. A programme of summer mist-netting studies at selected
sites would thus complement the farmland, woodland and waterways
census data provided by the Common Birds Census and the Waterways
Bird Survey. The collection of nest record data and ringing data is
not currently aimed at specific habitats, although nest recorders are

asked to record habitat data on their nest record cards.

Detailed ringing studies based on reqular netting at individual
sites have been carried out by several ringing groups in recent
years. The most notable of these is the Wicken Fen Group, which has
published a series of excellent reports that illustrate well the
results that can be produced from such studies. A constant effort
netting study has been carried out at Marsworth Reservoir, Tring,
since 1967, mainly by Bob Spencer. The data from this study have
recently been computerised to allow detailed analyses of the results.
In 1981 the Ringing and Migration Committee set up a trial Constant
Effort Sites scheme to assess the potential for the types of
investigation outlined above. This pilot scheme has continued up to
the present time (1985) with Mike Boddy acting as organiser.
Initially the emphasis was on the production of a "Ringing Index" of
changes in adult population size, but more recently juvenile/adult

ratios have also received considerable attention.

In March 1984 the Ringing and Migration Committee set up a
Technical Review Group to evaluate the results of the pilot Constant
Effort Sites Scheme and to report on the desirability of the scheme
being taken on by the BTO. Members of the review group were Mr.
M.Boddy (trials organiser), Dr. S.T.Buckland, Dr. R.E.Green and Dr.
S.R.Baillie (convenor). All of the members of the review group have
contributed to the analyses of the data as well as to discussions

8



about the scheme. We have endeavoured to carry out the analyses of
most immediate importance but due to the very limited resources
available to us, itrhas not been possible to carry out all the
analyses that we would have liked. Where appropriate we have
indicated the need for further analyses. Although there is
undoubtedly a need for refinement of some of the methods we have been
impressed by the scientific potential of the scheme, and have

strongly recommended that it should be continued.



2. METHODS

2.1 Netting regimes

Ringers are asked to visit their site once in each of twelve, ten
day periods that cover the months of May to Augqust. If they are
unable to cover the whole season contributions covering at least the
first six visits are also accepted. The ten day periods are listed
each year before the start of the season. Visits should preferably be
at least six days apart and the interval between visits should never
be less than three days. No precise visit length or time of day are
specified, but ringers are recommended to make visits of about six
hours, normally fixed in relation to either dawn or dusk. Whatever
timing is chosen it is stressed that this should be similar on each
visit and that the pattern of visits should be repeated as closely as
possible each year. For example, at Marsworth Reservoir, netting
takes place between dawn and 0900 hours. Thus visit lengths vary
according to the time of year but the pattern of visits is the same

in each year.

Trapping data are gathered from a series of standard net sites.
The same net sites with the same length and type of nets must be used
on each visit. No recommendations are given on the length of netting
that should be used. This should obviously be sufficient to catch a
reasonable number of birds while not being too much for the ringer to
cope with in July and August when large numbers of juveniles are
captured. Typically this results in small catches early in the season
before any juveniles have fledged. At one series of sites (Type "A",
Rigid) no other netting is allowed within 400 m of the site between
April and August. In 1983 a second category of sites was introduced

10
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(Type "B", Flexible) at which additional nets may be used during CES
visits. It is recommended that these extra nets should form less than
50% of those in use. At these sites additional ringing visits at any
time of year are permitted. At present only the data for birds caught
at the standard net sites on the main index visits are recorded on

the Constant Effort Site forms.

The number of sites included in the field trials has increased
from 17 in 1981 to 47 in 1984 (Table 2.1). In all years most ringers
aimed to cover the whole season, with only a small minority
attempting only the first six visits. The data from the latter sites
are much less useful than those obtained from sites with the full
twelve visits. In future it would be preferable to take on new sites
only if they can be covered for most or all of the study period. In
practice some visits are occasionally missed because of bad weather
or other factors. All sites for which the data were reasonably
complete have been included in the tables. The frequency of missing
visits was low and they did not cause any problém in analysing the
data. However, missing visits make manual analysis of the data more
complex, as site totals must be recalculated for any pair of years
omitting visits that were missing in either year. This will cease to
be a problem if the analyses are carried out by computer. In 1981 and
1982 all sites followed a Rigid netting regime. Many of the sites
added since 1982 have used Flexible regimes so that, by 1984, 29
Rigid sites and 18 Flexible sites were included (Table 2.1). Flexible
sites have encouraged a number of ringers who would not have been
prepared to forgo all other summer ringing at their site, to join the

scheme.
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2.2 Habitat

Ringers participating in the field trials were simply asked to use
sites in reasonably uniform and stable habitats that contained a good
selection of breeding birds. Ponds used for drinking or bathing were
not excluded but ringers were asked to make specific mention of these
on their site descriptions. It was envisaged that many of the sites
would already be in use as ringing sites and that many ringers would
not wish to move to new ringing areas. However, because some habitats
are particularly suitable for mist-netting the field trials have been

restricted largely to these.

In the first two years of the trials, participants were asked to
proﬁide a detailed sketch map of their site with a scale of at least
1:2500. Since 1983 there has been only a small box on the summary
sheets for habitat information and no clearly defined instructions
for habitat recording have been given. Detailed habitat recording
will be an essential part of the scheme in future, and proposed

instructions are set out in section 6.

The information on the summary sheets was used to assign sites to
one of four main habitat categories (Table 2.2). Most sites were in
either dry scrub or wetland, with smaller numbers in deciduous/mixed
woodland and in conifer plantations. In 1984 six of the 14 wetland
sites contained substantial areas of reed beds, a habitat which
should have a high priority for inclusion in the scheme. The other
wetland sites were mainly damp areas with willow scrub. Most of the
conifer plantations were not intensively managed and also contained
some scrub. Their bird populations were little different from those

of scrub areas (below).
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The ability to obtain data from specific habitats is one of the
greatest advantages of the Constant Effort Sites Scheme. The scheme
should concentrate on wetland and scrub habitats, with deciduous
woodlands also being included if possible. Rapid succession could
potentially cause serious problems in interpreting the data and, in
the long-term, specific field-work programs may be needed to assess
its effects. At present it would be sensible to minimise such
problems by excluding sites where succession is likely to be
particularly rapid. Plantations should generally be excluded from the
scheme for this reason. Some wetland and scrub sites also experience
rapid succession and sites where this is anticipated should be
avoided. Conversely sites where the habitat is to be maintained at a
particular successional stage by active management would be
particularly suitable. The wetland and scrub categories are broad
ones and will need refinement once further habitat data have been
collected. Within these categories reed beds and thorn scrub are
readily identified habitats that should receive priority. Many sites
inevitably include more than one habitat type but, where possible,
sites with a single major habitat would be preferred. Successional
changes on a small scale can drastically affect the efficiency of a
particular net site and it may be advisable to abandon religious
long-term adherence to net sites. Using the same length of net in

the same general area may be superior.

One of the assumptions underlying a national study of the type
proposed here is that the sites included should be representative of
the major habitat types to which they belong, at least at a regiocnal
level. Thus, for example, if CES is to provide information about Reed
Warblers inhabiting reed beds in southern England it is important
that the reed beds studied should be representative of those which
occur throughout southern England. The representativeness of the

13



plots included in the survey will be difficult to assess. As with
many BTO schemes, most sites are in southern and eastern Britain
(Figure 2.1). Farmland CBC plots in southern Britain have recently
been shown to be broadly representative of major land use types, but
this approach would not be appropriate for Constant Effort Sites
because the habitats involved cover only a very small proportion of
the total land area. Investigations of representativeness will only
be possible if information on the distribution of different types of

scrub and wetland can be obtained from other surveys.

2.3 Continuity of coverage

A major objective of the scheme should be to obtain estimates of
annual variations in adult survival. Present methods of survival
estimation require long runs of retrap data. It will probably be
necessary for a site to be visited for at least four years for it to
contribute to the survival analyses {(section 5). Continuity of
coverage of the sites included in the pilot scheme has been
reasonably good, with 12 of the 17 sites started in 1981 still
operating in 1984 (Table 2.3). Increased emphasis should nevertheless
be given to the importance of retaining sites for long runs of years
so that as much of the data as posSible can be used for survival
analyses. During the pilot survey several sites were lost from the
scheme because they were destroyed. The instructions should stress
that, for normal participation in the scheme, sites should not be
taken on if destruction or major alterations to the habitat are
anticipated in the near future. The instructions should also stress
that sites taken on by ringers who expect to be in an area for only a
short time (e.g. university students) may not be suitable if

continuity is unlikely.

14



Continuity is also important in minimising any fluctuations in
population indices resulting from changes in the habitat or
geographical composition of the sample. Periodic checks of sample
composition will be required to ensure that such drift is not
occurring. It will also be necessary to check via the annual habitat
recording that succession has not proceeded so far at certain sites

that they have changed from, say, wetland to scrub.

2.4 Species composition of the sample

Thirty three species were caught in substantial numbers at the
trial Constant Effort Sites. The totals of individuals caught at 43
sites covered for most or all of the 1984 season have been tabulated
for adults and juveniles separately (Tables 2.4 and 2.5). For most
species more Jjuveniles than adults were captured. Nineteen of the 33
species had over 100 individual adults handled and useful data on
these species should be provided by a scheme of the present size.
With a scheme of 100 sites we would expect to obtain useful data on
most of the 33 species listed. Confidence limits and sample sizes

are discussed in sections 3.2 and 4.3.

The species composition of the catch differed markedly between
habitats. Most of the Reed Warblers, Sedge Warblers and Reed Buntings
were caught at wetland sites while scrub sites were particularly
important for Whitethroats, Lesser Whitethroats, Willow Warblers,
Linnets, Bullfinches and Yellowhammers. Most of the Goldcrests
occurred in conifer plantations as did 10 of the 24 Nightingales. In
general the inclusion of deciduous or coniferous woodland sites does
not add species to the study, although there may be differences in
the population dynamics of particular species between wetland, scrub

15



and woodland sites. Most species were not recorded at all sites
within any habitat. For example, adult Blackcaps were only recorded
at nine of the twelve wetland sites while Linnets were only recorded
at five of the 19 scrub sites. Furthermore some sites were important
for a particular species while at other sites only one or two
individuals of the same species were recorded. This is well
illustrated by Reed Warblers, 97% of which were caught at only six

of the 10 wetland sites at which the species was recorded.

Thirty six species were caught in small numbers at Constant Effort
Sites during the 1984 season (Table 2.6)}. Most of these are very
unlikely to be caughﬁ in sufficient numbers to provide data on
population dynamics although for a few, such as Kingfisher and Great
Spotted Woodpecker, useful data could be obtained from a greatly
enlarged scheme. Two species on the 1list had over 50 individuals
captured during 1984. Starlings are very unlikely to be sampled in a
consistent manner by mist-netting at Constant Effort Sités and should
be excluded from the scheme. 137 Bearded Tits were trapped at two
sites. If a few more such sites could be added to the scheme it

should be possible to obtain useful data for this species.

The data on warblers, provided by the scheme, should be of
particular conservation interest. The scheme would provide good data
on eight of the nine species of warblers that are widely distributed
in Britain, the exception being the Wood Warbler. Most of the species
included in the scheme are already covered by the Common Birds Census
or the Waterways Bird Survey, although these schemes are providing
data from habitats different from those covered by Constant Effort
Sites. CES would add Reed Warbler, and perhaps also Willow Tit,
Nightingale and Bearded Tit, to the list of species whose populations
are monitored by the BTO.

1le



2.5 Collection and analysis of data from the field trials

The data collected in 1981 and 1982 were in a summarised form that
did not include the capture histories of individual birds or permit
the identification of between-year retraps. For each visit ringers
were asked to record the number of new birds for the season (NFY} and
the number of birds that had been captured previously during the
season, for adults, juveniles and un-aged birds separately. Since
1983 the age and ring-number of each individual has been recorded
together with the visits on which the bird was captured. In addition
to these detailed records, ringers have always been asked to complete
a summary sheet with dates and times of visits and total numbers of
individuals of each age category caught on visits 1-6 and 1-12. The
instructions and recording forms used during the pilot survey are

reproduced in Appendix 1.

Simple analyses involving large numbers of species were carried
out from the summary sheets. It was necessary to select a small
number of species for more detailed analyses because insufficient
resources were avalilable to computerise and analyse all of the pilot
data. It was also necessary to restrict these analyses to 1983 and
1984 when the more detailed capture information was collected. The
species selected were Blackcap, Willow Warbler, Wren, Blackbird and
Bullfinch. They were all captured in adequate numbers at a high
proportion of sites and were representative of a range of ecological
groups. Most of the detailed analyses presented below refer to these

species.
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Table 2.1

studied during the field trials

Number of sites with each netting regime

Year Netting regime
6 visits (i) 12 visits Total
Rigid (ii) Flexible Rigid Flexible

1981 4 - 13 - 17

1982 5 - 18 - 23

1983 6 2 24 14 46

1984 7 1 22 17 47

(i} Observers aimed to cover either six visits in May and June or
twelve visits between May and August. Sites with at least five
of the first six visits or with at least nine of the full
twelve visits are included.

(ii) At Rigid sites no additional nets were used, and no other ringing
was carried out between April and August. At Flexible sites
additional nets and ringing visits were permitted but the data
from these were excluded from the CES returns.

Table 2.2 Habitats of the sites studied during the field trials

Habitat (i)
Wetland Dry scrub Conifer Deciducus/ Unknown Total
(ii) plantations Mixed
(iidi) Woodland

1981 6 6 1 3 1 17

1982 8 7 3 4 1 23

1983 17 13 5 10 1 46

1984 14 20 6 6 1 47

(i) Sites were classified using the brief site descriptions on the

annual summary forms. Where a site included more than one
habitat it was classified under the category which covered the
largest proportion of the sgite.

(ii) Reed beds and wet scrub areas.

(iii) Most were young plantations and included some dry scrub.

18



Table 2.3 Continuity of coverage of sites included in the
pilot scheme

Year started Years studied
1981 1982 1983 1984
1981 17 17 15 12
1982 6 6 5
1983 25 18
1984 12
| 17 23 45 47

Sites with at least five of the first six visits or with at least
nine of the full twelve visits are included.

19



Table 2.4 Numbers of adult individuals of commonly trapped
species caught at constant effort sites in each of
four habitats in 1984.

Species Habitat

Wetland Scrub Conifer Decid/ total

Mixed

ind. site ind. site ind. site ind. site ind. site
No.sites 12 19 7 5 43
Wren 81 11 111 19 46 6 35 5 273 41
Dunnock 63 10 172 19 55 6 42 5 332 40
Robin 32 11 102 19 39 6 41 5 214 41
Nightingale 14 3 - - 10 2 - - 24 5
Blackbird 92 11 293 19 62 7 72 5 519 42
Song Thrush 63 11 81 17 23 6 43 - 5 210 39
Sedge Warbler 102 10 12 5 1 1 5 1 120 17
Reed Warbler 396 10 10 5 1 1 8 1 415 17
Lesser
Whitethroat 25 9 48 12 6 2 3 2 82 25
Whitethroat 13 5 79 10 12 3 3 1 107 19
Garden Warbler 27 9 67 8 38 5 29 4 161 26
Blackcap 106 9 114 17 59 6 67 4 346 36
Chiffchaff 30 6 40 9 33 4 11 2 114 21
Willow Warbler 99 10 395 19 98 7 76 4 668 40
Goldcrest 2 1 15 8 28 5 0 - 45 1
Spotted
Flycatcher 7 3 11 5 0 - 12 3 30 11
Long~tailed
Tit 34 9 58 10 31 4 14 4 137 27
Marsh Tit 0 0 4 2 11 2 3 2 18 )
Willow Tit 6 5 19 6 5 2 3 1 33 14
Coal Tit 5 2 10 5 4 3 0 - 19 10
Blue Tit 74 12 88 17 36 6 48 5 248 40
Great Tit 49 11 91 17 31 5 31 5 202 38
Treecreeper 14 6 22 8 4 1 8 3 48 18
Jay 2 1 10 8 3 2 3 1 18 12
Tree Sparrow 3 1 26 5 0 - 0 - 29 6
Chaffinch 89 10. 120 16 47 7 76 5 332 38
Greenfinch 15 7 40 9 4 2 ) 2 65 20
Goldfinch 18 6 20 6 2 1 5 1 45 14
Linnet 20 3 102 5 0 - 0 - 122 8
Redpoll 9 1 69 9 6 3 0 - 84 13
Bullfinch 54 10 146 17 45 5 46 5 291 38
Yellowhammer 9 5 42 9 12 1 9 2 72 17
Reed Bunting 79 11 15 6 0 - 9 1 103 18
Total 1632 2433 752 709 5525
ind. - number of individuals captured

sites - number of sites at which the species was captured

Data are from sites which were visited at least eight times spread
through the breeding season.
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Table 2.5 Number of juvenile individuals of commonly trapped
species caught at constant effort sites in each
of four habitats in 1984.

Wetland Scrub Conifer Decid/ Total
Mixed

ind. sites ind. sites ind. sites ind. sites ind. sites

(i)
No. of sites 12 19 7 5 43
Wren 181 11 239 18 101 7 33 5 554 41
Dunnock 100 11 217 17 63 6 30 5 410 39
Robin 157 11 381 19 93 7 80 5 711 42
Nightingale 6 3 2 2 2 1 0] - 10 6
Blackbird 48 9 173 i8 21 5 54 5 296 37
Song Thrush 26 10 60 16 10 6 10 4 106 36
Sedge Warbler 128 9 6 4 0 - 2 1 136 14
Reed Warbler 339 9 14 6 1 i 9 1 363 17
Lesser .
Whitethroat 68 8 40 11 6 3 6 1 120 23
Whitethroat 49 9 85 11 5 2 4 1 143 23
Garden Warbler 52 6 35 i1 25 5 10 3 122 25
Blackcap 321 10 192 18 67 7 67 4 647 39
Chiffchaff 196 8 89 7 87 5 7 3 379 23
Willow Warbler 390 11 607 17 121 7 73 3 1191 38
Goldcrest 3 3 26 6 37 3 0 - 66 12
Spotted
Flycatcher 13 5 3 3 1 1 5 1 22 10
Long-tailed Tit 65 7 57 6 74 5 18 1 21 19
Marsh Tit 7 2 16 4 23 4 2 1 48 11
Willow Tit 24 7 26 8 12 3 23 2 85 20
Coal Tit 23 1 26 7 32 6 0 - 81 14
Blue Tit 270 12 289 18 163 6 102 5 824 41
Great Tit 138 10 220 16 96 6 77 5 531 37
Treecreeper 36 8 25 10 13 5 7 3 81 26
Jay 1 1 3 1 1 1 6 2 11 5
Tree Sparrow 4 2 16 4 0 - 0 - 20 6
Chaffinch 35 7 60 12 18 4 38 3 151 26
Greenfinch 17 2 17 7 1 1 0 - 35 10
Goldfinch 22 3 2 2 0 - 1 1 25 6
Linnet 6 1 29 3 1 1 0 - 36 5
Redpoll 0 0 24 6 2 1 0 - 26 7
Bullfinch 34 8 115 15 12 4 42 4 203 31
Yellowhammer 11 2 15 6 3 1 4 1 33 10
Reed Bunting 32 9 7 4 0 - 0 - 39 13

2802 3116 1091 710 7719
(i) ind. - number of individuals captured

site -~ number of sites at which the species was captured

Data are from sites which were visited at least eight times spread through
the breeding season.
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Table 2.6 Numbers of adults and juveniles of less commonly trapped
species caught at constant effort sites in 1984

Adult Juvenile Total
ind. sites ind. gites ind. sites

[\®]
[\S]

Sparrowhawk
Kestrel
Red-legged Partridge
Woodcock
Woodpigeon
Turtle Dove
Cuckoo

Tawny Owl
Long-eared Owl
Kingfisher
Green Woodpecker
Great Spotted
Woodpecker
Lesser Spotted
Woodpecker
Swallow

House Martin
Tree Pipit
Meadow Pipit
Grey Wagtail
Pied Wagtail
Dipper

Redstart
Whitethroat
Ring Ousgel
Redwing

Mistle Thrush
Cetti's Warbler
Grasshopper Warbler
Wood Warbler
Pied Flycatcher
Bearded Tit
Nuthatch

Magpie

Carrion Crow
Starling

House Sparrow
Siskin
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ind. - number of individuals captured at all sites
sites — number of sites at which one or more individuals were captured

Data are from the same 43 sites used in Tables 2.4 and 2.5
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Figure 2.1 The distribution of Constant Effort Sites
used between 1981 and 1984.

Habitats are wetland (A), scrub (@) and woodland ().
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3. ADULT POPULATION SIZE

3.1 Seasonal pattern of adult captures

It is important to understand seasonal variations in the pattern
of adult captures because they could affect the between-year
comparisons of numbers caught. Two points are of particular interest
with respect to such comparisons. Firstly, betweenryear comparisons
are likely to be most accurate if seasonal capture patterns are
similar each year. The occurrence of marked differences in capture
patterns between years might result from differences in adult
behaviour. Such differences might mask changes in population size.
Secondly, measurements of population change are likely to be more
accurate if a high proportion of the adults using a site are caught
in each year. Information on seasonal variation in capture patterns
should also indicate whether data from part of the season (such as
visits 1-6) are likely to provide meaningful measures of population

change.

Seasonal capture patterns were analysed by adding together the
data from sites where all 12 visits were completed. Complete data
were available from 29 sites in 1983 and 25 sites in 1984, with 18
sites in common between the two years. For each year four graphs
were plotted; the number of adults caught on each visit, the
cumulative number of adults caught, the percentage of the adults
caught on each visit which had been recorded previously in the
season, and the number of new adults for the season that were caught
on each wvisit. These sets of four graphs need to be considered
together in order to interpret seasonal variation in the pattern of
captures.
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Sets of graphs for 1983 and 1984 for each of the five study
species (Blackcap, Willow Warbler, Wren, Blackbird and Bullfinch) are
presented in Figures 3.1 to 3.5. For all five species the seasonal

variation in capture patterns was similar in 1983 and 1984.

The number of adults of all species, caught on each visit,
declined through the season (Figures 3.1-3.5 a). A similar but more
marked trend is shown by the numbers of individuals caught for the
first time on each visit (Figures 3.1-3.5 d). Three main factors may
explain the decline in total adult captures through the season;
emigration from the study plots, behavioural changes affecting
catchability, and direct avoidance of mist-nets or net sites.
Emigration from the study areas is unlikely to be a major cause
because the decline starts while birds are still occupying breeding
territories. Several studies suggest that if adults abandoned their
breeding territories they would be replaced by adults from elsewhere
(e.g. Krebs 1971). I1f the emigration was part of a normal dispersal
process, immigration into the study area by unmarked birds would be
expected. In either case immigration into the study areas by
unmarked birds unaccustomed to mist-nets would result in an increase
in the number of new birds captured. Most species show no evidence of
such an increase. A small increase in captures of new adult
Blackcaps occurred in both years (Figure 3.1 d), probably
corresponding to the dispersal of birds that had completed breeding.
However, the peak was much too small to account for the overall

seasonal decline.

Behavioural changes that would affect vulnerability to capture in
mist-nets are those that affect the amount of time spent flying, and
perhaps also attentiveness to the presence of nets. Adults of all
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the species considered here undergo a complete moult in late summer.
Passerines are thought to spend less time flying when they are
moulting their flight feathers. The periods when birds are normally
recorded in moult were determined from the data in Ginn and Melville
{1983) and have been marked on the figures. Numbers of all species
caught during the moult period are low. However, the decline in
adult captures always starts well before the onset of moult.
Behavioural changes associated with the breeding cycle are more
complex. During territorial establishment males in particular are
actively defending their territories and may be particularly
vulnerable to capture. Incubating birds spend much of their time on
the nest and are less likely to be caught. Conversely, birds which
are feeding young spend nearly all their time foraging and flying to
the nest, and will have a higher probability of capture. If these
factors were strongly influencing capture patterns, a decline in
captures during incubation, followed by an increase during brood
rearing, would be expected. No such pattern is apparent from the
data although some minor fluctuations may be attributable to these
factors. Their effects may be masked by the lack of synechrony
between breeding pairs. The seasonal capture pattern is similar for
all species despite the fact that when the CES season begins in early
May the resident species Wren and Blackbird are well into their
breeding cycles while many Blackcaps and Willow Warblers have arrived
only recently. Bullfinches do not normally start breeding until late
April, with some nesting attempts initiated as late as mid-August
(Newton 1972). Their young appear in the mist-netted samples later

than the other species considered here (section 4).

Neither emigration nor behavioural changes offer a full
explanation of the seasonal decline in adult captures. Birds which
have been caught early in the season undoubtedly learn to avoid
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recapture, either by avoiding the area where they were caught or by
evading the net. Many ringers have provided anecdotal evidence that
birds can learn to avoid mist-nets but quantitative data for
passerines breeding in Britain are lacking. Trap-shyness has been
demonstrated for Yellow Wagtails caught at a migration roosting site

{Buckland and Hereward 1982).

The percentage of captures that were retraps of birds caught
previously during the same season (percent retraps) increased through
the season for Blackbird and Bullfinch, reaching about 50% by the
end of August (Figures 3.4 & 3.5 c¢). Similarly the percentage of
Wrens which had already been captured increased to over 50% by late
July but it then decreased through August (Figure 3.3 c¢). However,
August samples of adult captures were small for all speciés. The
pattern for Blackcap was similar to that for Wren but showed wide
fluctuations and a lqwer'maximum percent ringed (Figure 3.1 c).
Dispersal of adults in July followed by some passage in August may
have contributed to this pattern, but again there were few August
captures. For Willow Warbler the-percent retraps reached a peak of
about 50% in June, but then it declined slowly to reach about 20% |
by late August (Figure 3.2 c¢). This decline suggests that the small
numbers of new birds caught later in the season had not occupied
breeding territories on the study sites but had dispersed from other
areas. We have suggested above that birds which have been previously
captured within the same season are less likely to be captured than
new birds. If this is correct the percent retraps in mist-netted
samples taken at the end of the season will underestimate the
percentage of the population which has been handled during the
season. Thus the above figures which suggest that at least 50% of
adults are handled during the season are almost certainly
conservative.
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The shape of the graphs of cumulative number of individuals caught
against number of visits should provide additional evidence as to
whether most adults have been captured by the end of the season. If
the curve levels off towards the end of the season it indicates that
few additional adults are being captured, while a continuing increase
would suggest that many birds remain to be captured. The date at
which the graph levels off should provide some indication of the
number of visits needed to catch most of the adults. The rate of
increase in the cumulative number of adults captured declines towards
the end of the season for all species (Figures 3.1 - 3.5 b). Very
few new Wrens and Blackbirds are added towards the end of the season,
while for the other species, small numbers of individuals continue to
be added at each visit. Even with a greatly increased frequency of
visits it is unlikely that these curves would level off completely,
because natural populations are rarely closed. The levelling off of
the cumulative numbers of new individuals caught could simply result
from the low numbers of adults captured later in the season.

However we have argued above that this decline is largely due to
trap-shyness, and would expect birds that had not been caught to
remain vulnerable to capture. The increase in the percent retraps
through the season provides further evidence that a high proportion

of the local breeding birds have been captured by late August.

The seasonal patterns of captures of adult birds described above

give rise to the following points which require further testing:

1 Birds which have been captured previously in the season are less
likely to be captured than those which have not.

2. A high proportion of the resident population is captured during
each season.
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3. There is no large scale immigration into the study areas between

May and August.

Carrying out CES netting at sites with colour-ringed populations
where most individuals were marked and of known étatus would be the
best way to examine these hypotheses. However, because such an
approach would be extremely time consuming methods which are more
amenable to participation by amateur ringers should be considered.

It would be useful to check the proportion of birds which have been
handled during the present season by direct observations at a range
of sites. This could be done at new sites simply by recording the
percentage of birds that had metal rings but at established sites

it would be necessary to use some form of temporary year-specific
colour marks. Between year recapture analyses would also provide data
on the frequency with which individuals known to be alive (because
they were recaptured later) were recorded in pafticular years.
However, this method would not allow us to distinguish between
individuals which had been present but evaded capture and those which

had bred away from the site in a particular vyear.

Field experiments to test the recapture avoidance hypothesis could
be set up, using experimental sites where netting was started later
in the season. This would provide a direct test of whether the
failure to catch many adults later in the season is solely due to
trap-shyness. Finally the probability of recapture at the same site
in subsequent years should be examined for adults first caught at
different stages of the season. A low recapture probability would be
expected for birds first caught towards the end of the season, which

are thought to be transients.

If further studies show that adult populations are effectively
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closed for part of the season then the possibility of using "removal”
type estimates of adult populations should be investigated. That is
the decrease in the proportion of new birds trapped as the season
progresses could yield an absolute population estimate. This
technique would need to be validated against known populations of

colour-marked birds.
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3.2 Calculation of standard errors and confidence limits for an

index of changes in the number of adults caught

We used as an index of year to year change in adult catch:

ri =fa; —a 4y) ' (3.1)

2(i-1)

Where the aj are numbers of adult catches for all common sites in the
vear i. The simplest way to calculate a standard error for rj would

be to obtain the binomial standard error of p; where,

p. = a.
1 ; (3.2)
(a; a(i—l))
or p; = (r +1)
(ri+2) {(3.3)
5 = p: (1- p. )
Py 1 1 (3.4)
(ai + a(l_l))
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Confidence limits for pj would be calculated in the usual way and
the upper and lower limits substituted in eguation 3.3 to give limits
for ri. Although such techniques have been widely used they may be

invalid because some individuals are included in both years.

For this approach to be valid underlying changes in populations
must also be similar across sites. To check this assumption we
carried out goodness-of-fit tests on sites x years contingency tables
of numbers of adults caught for ten species (Table 3.1). Four of the
ten species showed a significant departure from a pattern cof uniform

proportional difference in catch between years across sites.

For both reasons given above our preferred method for obtaining

standard errors for the ry is to calculate:

2
~dig - ri a(i-1)3.
; (3.5)

n 2

:gi a {i-1})3

j=1
where dj§ = aj§ ~— a(i-1)j

n 1is the number of sites

and aij is the catch of adults in year i at the j th site.

32



Table 3.2 shows values of Srj for five species calculated from
CES pilot data for 1983-84 for 21-26 sites per species. From
equation 3.5 it can be seen that if the number of sites in the scheme
were to be increased with the mean catch per site remaining the same
then Sri would be proportional to %?g . Table 3.2 shows expected
standard errors if 100 CES sites were in operation and compares them
with standard errors of 1981-82 farmland CBC index changes. With a
‘sample of 100 sites the standard errors of a CES index based on
adult catches would be broadly similar to those for a CBC based on 84
plots. The precision of the CES estimate would be expected to be

better than CBC only for a few species, notably the Acrocephalus

warblers.

3.3 Effects of curtailing the regime of trapping visits on the

precision and consistency of the CES index of change of adult catch

The precision of percentage changes in adult bird catches might be
improved by excluding data from some trapping visits. For example,
migrants trapped in spring and autumn whilst on passage might
increase variability and reduce consistency between sites. Underlying
changes in breeding populations might be better reflected if data
from spring and autumn visits were excluded. Against this sample
sizes would be reduced by restricting the number of visits used and
this would reduce the precision of the estimates. We investigated
this by artificially generating numbers of captures from alternative
netting regimes by omitting birds only recorded in certain
combinations of visits. The standard error of r; is used as the
criterion for assessing effects of this procedure. Figure 3.6 shows
the results of this analysis. There was rather little effect of
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visit regime except for the ocbvious one thatSri tended to increase
as the numbers of birds trapped declined. For four out of five
species Sri was smallest or within 0.1% of the smallest value when
all 12 visits were used. For Willow Warbler excluding early visits
appears to increase the precision of the estimate. It is noteworthy
that this species has the strongest spring peak in numbers of new
adults caught, perhaps because of spring passage (Figure 3.3). The
actual estimates were not affected in any systematic way. This
analysis needs to be repeated for more species and years but it would
seem that there is usually no berniefit to be gained from reducing the
number of visits used in calculating the index. However for some
species exclusion of data from spring or autumn visits might be

beneficial.

3.4 Consistency of the index of adults captured between habitats

Indices of change of CES adult captures were calculated for
wetland, scrub and woodland sites separately for the five species in
Table 3.2 to test for differences in trends between habitats. No
significant differences were found but the numbers of sites available
per habitat were too small to provide meaningful support for the null

hypothesis.

3.5 Direct validation of indices of population change

It is extremely difficult to demonstrate the accuracy of any
census method because the exact size of the population in a given
area is rarely known. One approach is to compare two or more methods
and to conclude that both are reliable if they give similar results.
This approach can be extended by comparing new methods with well
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tested ones. Indirect validation studies generally involve
experiments or observations to test assumptions that underlie the use

of a particular method.

It has been suggested that estimates of population changes using
trapping data from Constant Effort Sites may be validated by
comparison with those from the Common Birds Census. The latter
method is well established and has been extensively validated in
recent years (0'Connor and Fuller 1984). However, any comparisons
between national or regional CBC and CES indices must be treated with
extreme caution because the two surveys are carried out in different
habitats and there is increasing evidence that population changes and
other aspects of the population dynamics of individual species differ
between habitats. Thus, while positive correlations would suggest
agreement between the two methods lack of correlation would not prove
that one of the methods was unreliable since it might simply reflect

differences between habitats.

The most satisfactory approach to such comparisons would be to
plot national or regional CES and CBC indices for each species
against one another. However, it is preferable to use at least eight
years of data for such an analysis. With a sample of eight years the
critical value of the correlation coefficient (r) is 0.707; if the
true correlation is this high, about 50% of the variation in ocne
variable is explained by the other. It will be several years before
sufficient data are available. An alternative approach might be to
plot estimated population changes from CES and CBC for individual
pairs of years against each other, with one point representing each
species. However we do not consider such an analysié to be validg,
because there will almost certainly be differences in the accuracy
with which the two schemes measure population changes of different
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species.

One validation analysis that could be carried out with existing
data, but which was not a priority for inclusion in this report, is a
comparison of the long-term CES data from Marsworth Reservoir with a
regiocnal CBC index. The results of this analysis would need to be
treated with caution since it would be equivalent to comparing
results from arsingle CBC plot in an atypical habitat with a regional

index based mainly on farmland and woodland sites.

A much better means of checking the validity of population changes
estimated from mist-netting is to conduct censuses on and immediately
around sites used for CES netting. Mapping censuses would be ideal
for this purpose but unfortunately they are too time consuming to be
carried out as part of a CES visit. It is therefore unlikely that
many ringers would be able to invest the extra time needed to
complete a mapping census. The maps from this type of study would
need to be analysed by a trained CBC analyst, and there is no
prospect of sufficient time being available at Beech Grove. We have
therefore started a programme of point counts at Constant Effort
Sites (Appendix 2). Pield trials were carried out by Mike Boddy at
Theddlethorpe, Lincolnshire, in 1984 and at many Constant Effort
Sites in 1985. The method is probably less accurate than a full CBC
but has the advantage that early in the season, when catches are low,
observations can be made between net rounds. Also, the results are
reported in the form of simple numerical data amenable to
computerisation and analysis. The counting methods will be evaluated
and may require some revision in the light of the 1985 results. Point
counts should be continued for several years as a validation

exercise.
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Table 3.1 Results of chi-squared tests to detect sites x
years interactions in the number of adults caught.
CES pilot data for 1981, 82, 83.

Species chi-squared d.t.
Wren 23.95 20
Dunnock 37.45 *. 22
Robin 33.70 22
Blackbird 28.98 22
Song Thrush 32.50 22
Blackcap 31.32 * 18
Willow Warbler 29.39 20
Blue Tit 38.48 * 22
Great Tit 27.36 22
Bullfinch 47,70 **% 20
* P<0.05

Lk P<0.001

Table 3.2 Standard errors for percentage changes in
adult catch at CES sites for five common
species for 1983-84 pilot data from 21-26
sites per species. Also shown are estimated
standard errors for a hypothetical 100 site
CES and standard errcors of the 1981-82 CBC
for farmland based on 84 plots. Note that CBC
errors are asymmetrical but approximate s.e.s
have been calculated by dividing the 95%
confidence range by 3.92.

Species CES CBC
21-26 100 84 plots
Wren 10.8 5.4 3.0
Blackbird 11.3 5.5 3.0
Blackcap 13.6 6.7 6.5
Willow Warblerxr 12.3 6.0 4.0
Bullfinch 11.4 5.2 5.5

37



Cumulative Number of

Percent

New (NFY)

40 {a) 1983 . 40 1984

w 20 20
S Moult Moult
[+ 0 - 5 o>
T i T 71T T t L T T 7T T 1
2 4 6 8 10 12 4 6 8 10 12
Visit Visit
Y
Q
~ w
o
a0 —
E =
=5 o
= @
1 T T T T T L I— T U T
’ 4 4 6 8 10 iz2
Visit
7 (c) 40
(7]
et 40 20
b
o
i
g 0' T T 1 1 ! L) 1 13 T ¥ L) Ol 1 1 T 1 T T T ] L
2 4 6 8 0 12 2 4 6 8 10 12
Visit Visit
40 (d) 40
20 20
w
-
=
-g OI T T T T T 1] T T 5 .
2 4 6 8 o 12 T 2T 4778 T8 g 12
Visit Visit
Figure 3.1 Seasonal variation in captures of adult Blackcaps

in 1983 and 1984

Data are from all sites with 12 complete visits
(1983 n = 29, 1984 n = 25)

{a) Number of birds caught on each visit
(b} Cumulative number of individuals caught

(c) Percentage of the birds caught on each wvisit which had been

caught previously during the same season

(d) Number of new birds for the seascon (NFY) caught on each visit

Moult period from Ginn and Melville (1983)
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Data are for all sites with 12 complete visits
{1983 n= 29 1984 n = 25)
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Cumulative number of individuals caught

Percentage of the birds caught on each visit which had been
caught previously during the same season

Number of new birds for the season (NFY) caught on each visit

Moult period from Ginn and Melville (1983)
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Figure 3.5 Seasonal variation in captures of adult Bullfinches in
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1983 and 1984
Data are from all sites with 12 complete visits
(1983 n = 29, 1984 n = 25)
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Figure 3.6

Standard errors of the percentage change in
number of adults caught between 1983 and 1984
in relation to trapping regime. Combinations
of trapping visits from which data were used
are shown in the lowest section of the diagram.
See section 2.1 for the timing of wvisits.
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4. THE NUMBER OF JUVENILES CAPTURED AND THE RATIO

OF JUVENILES TO ADULTS

4.1 Seasonal pattern of Jjuvenile captures

It is important to understand the patterns of juvenile captures
because they might affect between year comparisons of the numbers of
juveniles caught and of juvenile to adult ratios. As with adults
(section 3.1) it is of interest to know whether the pattern of
captures is similar each year, and what proportion of the juveniles

using a site is captured.

Methods of analysis were exactly as for adults. Data for sites
where all 12 visits were completed were added together. Four graphs
were plotted for each year; the number of juveniles caught on each
visit, the cumulative number of juveniles caught, the percentage
recaptures recorded on each visit and the number of new juveniles
caught on each visit. These sets of graphs should be considered
together to interpret seasonal variation in the pattern of captures.
Sets of graphs for 1983 and 1984 for each of the five study species
(Blackcap, Willbw Warbler, Wren, Blackbird and Bullfinch) are
presented in Figures 4.1 to 4.5. Capture patterns, like those of

adults, were similar in both years.

The appearance of juveniles in the netted samples is determined
largely by the timing of fledging. A rapid increase in juvenile
captures generally occurs over a period of about a month (3 wvisitsg)
after which numbers of Jjuveniles caught remain high and relatively
stable. Few juveniles are caught before late June (visit 6), although
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a considerable number of Blackbirds were caught before then,
particularly in 1984. The marked fall in the numbers of Willow
Warblers caught at the end of the season corresponds £o the autumn
migration. A period of several visits when numbers of juvenile
captures remain relatively constant is very evident for Blackcap and
Blackbird, but is slightly less marked for Willow Warbler and Wren.
Bullfinches breed later than the other species and in both years
substantial numbers of juveniles were caught only from late July
(visit 9). Numbers of captures continued to increase until the end of

the CES season in late August.

Juveniles are thought to be more mobile than adults in late summer
and consequently a lower proportion of juvenile than adult
individuals using a site are likely to be captured. The percentage of
juveniles which had been handled previously increased through the
season for Blackcap, Wren and Blackbird to reach values of between
20% and 40% by the end of August (Figures 4.1, 4.3 and 4.4 c).

These values were lower than those for adults of the same species.
Bullfinches reached a value of only about 10% ririged by the end of
the season, probably because the juveniles became available for
capture later than those ¢of the other resident species (Figure 4.5
c). Few juvenile Willow Warblers were retrapped and the percentage of
birds which were already ringed did not exceed 5% (Figure 4.2 c).

The effect of trap-shyness on these results is unknown and it is

- possible that the percentage of juveniles captured was higher than is

indicated by these figures.

High turnover of juveniles at the study sites is also indicated by
the cumulative numbers of juveniles caught, most of which increase at
a fairly constant rate through July and August (Figures 4.1 - 4.5 b).
The increase in captures of new Willow Warblers is lower in the
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second half of August. By this time many individuals have migrated

from the study areas, and some of those present will be migrants from
elsewhere. The graphs of the number of new individuals caught on each
visit (Figures 4.1 - 4.5 d) are similar to those for the total number

of individuals caught on each visit because the retrap rate is low.

It should be possible to obtain a meaningful index of the size of
the juvenile population from CES netting because the seasonal capture
patterns of juveniles are consistent between years. However, in
contrast to adults, there is probably considerable turnover of
juveniles at the study sites and the proportion of juveniles which
is captured may be low. Observational studies, similar to those
suggested for adults, are needed to measure the effects of
trap-shyness and the turnover of juveniles using the study sites. An
index of the numbers of juveniles captured each year might be
éffected by annual wvariation in dispersal as well as by changes in
productivity. However, we think it unlikely that variation in
dispersal will severely bias any productivity index. This could be
checked in two ways. Firstly, the retrap rates of juveniles caught at
the study sites would be expected to differ if there were major
differences in dispersal. Secondly, distances between the ringing and
recovery places of birds ringed as nestlings or juveniles coculd be
used to assess annual differences in dispersal for a few widely

ringed species.

4.2 Seasonal variation in the percentage of juveniles

The juvenile population size at the end of the breeding season
depends on the size of the adult breeding population, on fledging
success and on post-fledging survival of juveniles. Therefore, if we
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reguire an index of productivity (young produced per adult), it is
better to consider the percentage of juveniles in the population at
the end of the breeding season rather than the number of juveniles
captured. If a random sample of the population at the end of the
season could be obtained using mist-nets, productivity would be easy
to measure. However, few adults are trapped in August due to moult
and to trap-shyness. An alternative approach is to consider the
percentage of juveniles caught over the season as a whole. This will
not provide an absolute measure of productivity because although a
high proportion of the adults using each site are captured during the
study period this is not true for juveniles. Thus the number of
juveniles captured is determined largely by the number of netting
visits in July and August, which is arbitrarily determined by our
study design. However, providing that trapping efficiency is constant
in each year, it should be possible to obtain a valid index of

changes in productivity.

The percentage of juveniles caught on each wvisit and the
cumulative percentage of juveniles over the whole season are plotted
for each of the five study species in Figures 4.6 to 4.8. These data
are derived from those presented above for numbers of adult (section
3.1) and juvenile (section 4.1) captures. Patterns for 1983 and 1984
are similar which follows from the similarity of the capture patterns

of each age class between years.

The percentage of Jjuveniles on each visit increased rapidly over a
period of about a month during which juveniles first appeared in
large numbers. It then remained high for the rest of the study
period. About 80% of the Blackcaps, Willow Warblers and Wrens that
were caught in July and August were juvenile. The percentage of
juvenile Bullfinches increased later, but also reached 70% to 80%
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juveniles by late August. The increase in the percentage of juvenile
Blackbirds in the catches started earlier and was more gradual, but
it still reached values of over 60% by the end of the season. In

1984 there were two rapid increases in the percentage of juvenile
Blackbirds caught, one in mid-June and the other in late July,

perhaps corresponding to different broods.

For four of the five species, the cumulative percentage of
juveniles increased rapidly when the juveniles appeared but this rate
of increase declined towards the end of the season. The last two
visits caused little change in the cumulative percentage of juveniles
for Blackcap and Willow Warbler (Figure 4.6) while for Wren and
Blackbird (Figure 4.7) there was a slight increase. Only. for
Bullfinch (Figure 4.8) did a steep increase continue until the end of
the season, perhaps as a consequence of the late breeding season of
this species or because of dispersal bringing new birds into range of
the nets. Note that in Section 4.4 late season trapping of young
Bullfinches is shown to contribute to between-site variation in the

annual change in productivity index.
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4.3 Calculation of standard errors and confidence limits

for an index of change in productivity from CES data

A simple estimate of change in productivity between two yvears would

be:

Vi = V(i-1) (4.1)
where Vi = bji (4.2)
(aj ,+ bji)

bij is the number of Jjuveniles caught at the jth site

in year 1i.

bj is the number of juveniles summed over sites in vear i
.

See section 3.2 for other notation.
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As in section 3.2 we examined the appropriateness of binomial
confidence limits by testing for three-way interactions in a sites x
years X ages contingency table of numbers of birds caught (Table
4.1). We found evidence of interactions in five of ten species and
therefore used the ratio estimates. We calculated the standard

errors of the Vjas

n n 1.
' ‘ 2 2
Svi =f nl- 2 bi% - 2 Viz bjj (ajy+bij) + v, é (ai-gbij)
< 2
(n-1) ( 5 (aj§ + biy) )
j=1 (4.3)
The standard error of the difference Vi-V(i-1) is given by
2 2
s.e.d. = S T (4.4)
: Vi Vi~ 1)
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As for the index of adults caught this s.e.d. would be expected to

be proportional to 1

——

Jo

where n is the number of sites.

Table 4.2 shows s.e.ds from CES pilot data for 21-26 sites per
species and expected s.e.ds from a scheme with 100 sites. For
comparison the mean absolute difference between years in the
proportion of Jjuveniles was 7%. The precision of the estimate of
index change is therefore fairly satisfactory even with a moderately

expanded sample of CES sites.

4.4 Effects of curtailing the regime of trapping on the index

of change in productivity

We altered the regimes of visits used in calculating the index of
change in productivity for five species in the same way as in section
3.3, except that a smaller set of regimes seemed reasonable. The
results are shown in Figure 4.9. Using data from all twelve visits
gave the smallest or near smallest s.e.d in all species tested except
Bullfinch in which exclusion of juveniles caught on late visgits
reduced the s.e.d. sharply. This might be due to the exclusion of
late-summer feeding groups on clumped seed sources. The patchy
distribution of seeds and the flocking habit would lead us to expect
this effect in other finch species. As in section 3.3 there seems to
be little scope for reducing the number of trapping visits for most
species but exclusion of captures of juveniles from the later visits
might be beneficial for some species.
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4.5 Habitat differences in the percentage of juveniles

Habitat differences in the percentage of juveniles may reflect
differences in productivity between habitats or differences in
habitat use by juveniles in late summer. It is important to establish
whether such differences exist both because they may bias
productivity indices and because they may provide information on
habitat use. We therefore calculated the percentage of juveniles over
the whole 1984 season for wetland, scrub, conifer plantations and
deciduous woodland separately (Table 4.3). Only species with a sample

of at least 20 individuals in each habitat were included.

The percentage of juveniles was significantly higher in wetland
than in scrub for six species of warblers and for Long-tailed Tit,
Greenfinch and Goldfinch. For warblers at least, this probably
represents a movement into wetland areas in late summer rather than
high breeding success in these areas. The percentage of juveniles in
scrub and in conifer plantations differed significantly for two
species. Long-tailed Tits had a higher percentage of juveniles in
conifer plantations while a higher percentage of juvenile Bullfinches
was recorded from scrub. This similarity between scrub and conifer
plantations is probably because the conifer plantations used for
Constant Effort Sites usually contain some scrub and are not managed
intensively for forestry. Eight species showed a significant
difference in the percentage of juveniles between scrub and deciduous
woodland, seven of the eight having a higher percentage of juveniles
in scrub. Five of these seven species were residents but they also
included Blackcap and Willow Warbler. These differences are more
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likely to reflect a genuine difference in productivity between the two

habitats, but further data on dispersal are needed to confirm this.

Indices of change in productivity were calculated for wetland,
scrub and woodland for the five study species (Blackcap, Willow
Warbler, Wren, Blackbird and Bullfinch). No significant differences
were found in the pattern of year to year change between habitats but
sample sizes per habitat were small. Thus although there are
differences in the percentage of juveniles recorded from different
habitats, there is no evidence that between year changes in the
percentage of juveniles differ between habitats. Further analyses of
this type will néed to be carried out when more data have

accumulated.
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Table 4.1 Results of chi-squared tests to detect
sites x years x ages interactions in
CES pilot data for 1981, 82, 83.

species chi-squared d.f
Wren 35.65 * 20
Dunnock 24.19 22
Robin 46.69 *% 22
Blackbird 23.78 - 22
Song Thrush 29.44 ' 22
Blackcap 20.97 18
Willow Warbler 41.34 ** 20
Blue Tit 46.13 ** 22
Great Tit 32.88 22
Bullfinch 58.00 #*%% 20
* P<0.05

*% P<0.01

Ex% P<0.001

Table 4.2 Standard errors of differences in percentages
of juveniles in CES catches for five common
species between 1983 and 1984. S.e.ds are
shown for the actual data from 21-26 sites
per species and for a hypothetical scheme
with 100 sites.

species 21-26 sites 100 sites
Wren 3.4 1.7
Blackbird 5.8 2.7
Blackcap 5.9 2.8
Willow Warbler 5.2 2.5
Bullfinch 9.3 4.1
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Figure 4.1 Seasonal variation in captures of juvenile Blackcaps
in 1983 and 1984
Data are from all sites with 12 complete visits
(1983 n = 29, 1984 n = 25)

(a) Number of birds caught on each visit

{(b) Cumulative number of individuals caught

{c) Percentage of the birds caught on each visit which had been
caught previously during the same season

{(d) Number of new birds for the season (NFY) caught on each visit
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Figure 4.2 Seasonal variation in captures of juvenile Willow Warblers
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{1983 n = 29, 1984 n = 25)
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Percentage of birds caught on each visit which had been
caught previously during the same season
Number of new birds for the season {NFY)
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Figure 4.3 Seasonal variation in captures of juvenile Wrens in 1983 and 1984

Data are from all sites with 12 complete visits
(1983 n = 29, 1984 n = 25)

{a) Number of birds caught on each visit
(b} Cumulative numbers of individuals caught

(c) Percentage of the birds caught on each visit which had been

{(d) Number of new birds for the season (NFY) caught on each visit

caught previously during the same season
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Figure 4.4 Seasonal variation in captures of juvenile Blackbirds
in 1983 and 1984
Data are from all sites with 12 complete visits
{1983 n = 29, 1984 n = 25)

(a) Number of birds caught on each visit

(b) Cumulative number of individuals caught

(¢c) Percentage of the birds caught on each visit which had been
caught previously during the same seasoh

(d) Number of new birds for the season (NFY) caught on each visit
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Figure 4.5 Seasonal variation in'captures of juvenile Bullfinches

(a)
{b)
(c)

(d)

"in 1983 and 1984

Data are from all sites with 12 complete visits
(1983 n = 29, 1984 n = 25)

Number of birds caught on each visit

Cumulative number of individuals caught

Percentage of the birds caught on each visit which had been
caught previously during the same season

Number of new birds for the season (NFY) caught on each vigit
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Figure 4.6 Seasonal variation in the percentage of juveniles for

(a)
{(c)

(d)

Blackcaps and Willow Warblers captured in 1983 and 1984
Data are from all sites with 12 complete visits
(1983 n = 29, 1984 n = 25)

Percentage of Blackcaps caught on each visit which were juveniles
Cumulative percentage of Blackcaps which were juveniles
Percentage of Willow Warblers caught on each visit which were
juveniles

Cumulative percentage of Willow Warblers which were juveniles
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Figure 4.7 Seasonal variation in the percentage juveniles for
Wrens and Blackbirds captured in 1983 and 1984
Data are from all sites with 12 complete visits
(1983 n = 29, 1984 n = 25)

(a) Percentage of the Wrens caught on each visit which were juveniles

(b) Cumulative percentage of Wrens which were juveniles

(c) Percentage of the Blackbirds caught on each visit which were
Jjuveniles

(d) Cumulative percentage of Blackbirds which were juveniles
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Figure 4.8

Seasonal variation in the percentage juveniles for
Bullfinches captured in 1983 and 1984

Data are from all sites with 12 complete visits
(1983 = 29, 1984 = 25)

(a) Percentage of the Bullfinches caught on each visit which were
juveniles

(b) Cumulative percentage of Bullfinches which were juveniles
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Figure 4.9

Standard errors of the differences between
percentages of juveniles in the catch in 1983

and 1984 in relation to trapping regime. Totals
of juveniles were taken from the combinations of
visits shown in the lowest section of the diagram.
Numbers of adults were taken from the regime
giving the lowest standard error in Figure 3.6
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5. ESTIMATION OF ANNUAL SURVIVAL RATES

Three methods are commonly used to estimate annual survival rates
of bird populations, analyses of recoveries of dead birds, recaptures
of birds ringed in previous seasons and resightings of colour-marked
birds. The last two methods may both be regarded as
capture-recapture methods, the only difference being that in the
latter case recapture may be achieved without netting the bird.
Constant Effort Sites provide data which can be used to make

capture-recapture estimates of survival rates.

Several of the simpler and most extensively used methods of
estimating survival rates from ringing recoveries have been
criticised recently either because they are extremely sensitive to
vioclations of the undeflying assumptions (Lakhani and Newton 1983) or
because the models do not provide an acceptable fit to the observed
data (Anderson et al. 1981, Anderson et al. 1985). It is not
appropriate to review these problems in detail here but the

following general conclusions are relevant:

1. The assumption that both recovery and survival rates are constant
is rarely supported by empirical data. Because recovery rates
cannot be assumed to be constant it is necessary to know the
numbers of ringed birds in each cohort so that models including

explicit estimates of recovery rates can be used.

2. Models which estimate age-specific survival rates from birds
ringed as young are unreliable (North and Cormack 1981, Lakhani
and Newton 1983, Anderson et al. 1985). Valid models for
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estimating age-specific survival rates from ringing recoveries
require recoveries of birds ringed as voung (chicks or juveniles)
to be analysed together with recoveries of birds ringed as

adults (Brownie et al. 1978}).

3. It is highly desirable to supplement estimates of survival and
recovery rates from ringing recoveries with independent
estimates of one or more of these parameters (Lakhani and Newton
1983). Capture recapture studies could provide an excellent
source of such additional estimates. It may be useful to combine
recapture data and recoveries of ringed birds in a single model

{Buckland 1980).

The most suitable set of models currently available for the
analysis of ringing recovery data is that of Brownie et al
1978). The recent introduction of age-specific totals lists will
enable these models to be used for analyses of the national recovery
data for selected species within about five years (or earlier if
historical data can be extracted). However, there are many species
for which there will be insufficient recoveries to estimate annual
survival rates with sufficient precision for population modelling.
Also ringing recoveries cannot provide habitat-specific survival
estimates. It is important, therefore, that additional information on

survival should be obtained using capture-recapture techniques.

The basis of capture-recapture survival estimation is simple. A
cohort of birds is marked in one year and marked individuals
surviving to the next year are recorded. If the whole study
population was recaptured each year the survival rate could be
estimated directly. As this is rarely the case it is necessary to
estimate the number of marked birds which survive to year two but
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which are not recorded. Such estimation requires recapture data from
year three onwards, which are used to estimate trapping efficiency‘in
year two. Thus in theory at least three and in practice at least
four or five years of recapture data are needed before reliable

estimates of survival can be made {(Buckland 1982, below).

Most capture-recapture models are concerned with estimating
population size and birth rate as well as survival. Without
| additional data they do not allow us to distinguish birth from
immigration or death from emigration. For breeding passerines
additions to the adult population through birth cannot occur (i.e. we
distinguish juveniles from adults in our data), while for most
species large scale permanhent emigration from the study areas is
uniikely. Capture-recapture models and their underlying assumptions
have been thoroughly reviewed by several authors (Begon 1979, Blower
gﬁ_gl 1981, Seber 1982). The models most appropriate for the
analysis of CES data are the Jolly-Seber model as modified by
Buckland (1980, 1982) and perhaps alsc Cormack's model (Cormack 1964,

Clobert et al 1985).

This approach has been shown to provide reliable survival
¢stimates for many bird populations. Published examples encompassing
data gathered using a wide range of field methods include Fulmars
(Dunnet and Ollason 1978), Gallahs (Buckland et al 1983), Canada
Geese (Parkin and White-~Robinson 1985) and Reed Warblers (Long 1975).
The Wicken Fen Group have carried out a summer mist-netting program
at Wicken Fen, Cambridgeshire which gathers data very similar to
those which will accrue from the CES scheme. Their retrap data
provided sensible estimates of survival for a range of passerine
species including Reed Warbler, Sedge Warbler, Blue Tit, Long-tailed
Tit, Wren and Dunnock (Green 1977, Innes 1978, 1979). These analyses

67



were mostly carried out using Leslie and Chittys Model B (Leslie and
Chitty 1951) but reanalysis of the Reed Warbler data showed that this
also fitted Buckland's modification of the Jolly-Seber model. The
extension to current methodology which will be required for analysis .
of the CES data is the ability to combine recapture data from several
sites. Iﬁ principle this should not provide a serious problem as
cohorts from individual sites can be combined in a way analogous to
that which is used to combine cohorts by date or by age (Buckland
1982).‘Such analyses could not be carried out on the CES pilot data,
as only two years of detailed capture information were available to
the review group (section.z). They should be carried out when five

years' data have accumulated.

Two areas could be investigated sooner than this using recapture
data from individual sites at Wicken Fen, Marsworth Reservoir and
Treswell Wood. These data cover long runs of years and are
computerigsed. Estimated survival rates between the year of initial
ringing and the following year are often extremely low, and must be
rejected from any analyses. This is mainly because the ringed sample
includes passage birds which do not revisit the site regularly, while
nearly all birds retrapped in years after ringing are breeding
residents. Green {(1976) examined this problem using the Wicken Fen
Reed Warbler data and found that sensible estimates of survival were
obtained if only birds caught in two or more weeks during their year
of ringing were included. This approach should therefore be
evaluated for a greater range of species and sites, as it allows more
of the data to be used for survival analyses. Different criteria may

be appropriate for other species.

2 frequently violated assumption of capture-recapture techniqgues
is that of equal trapability. It may occur because individuals
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occupying territories at the edge of the study area are less likely
to be captured than those on the centre. ‘Buckland (1982) has shown
that unequal trapability usually causes the last few survival
estimates in any series to be too low. It may also bias the estimated
survival between the yéar of ringing and year one, because the number
ringed is known exactly while the estimate of the number of marked
birds alive in year one may be affected by unequal trapability. He
has devised an ad hoc procedure for eliminating these estimates and
it will probably be necessary to apply this to the CES data.

Analyses of the long-term data sets could provide provisional
information on how many survival estimates need to be omitted. This
approach applies to absolute estimates of sﬁrvival, which can usually
only be made at least two years after the year under consideration
(above). However, the proportion of ringed birds returning each year
may provide an immediate index of survival if, as should be the case
with CES, trapping effort is reasonably constant. Green (1976) found
litfle variation with the efficiency with which Reed Warblers were
trapped in different years, even although a strictly constant netting
regime was not in use. Further trépping efficiency estimates from

the long-term recapture data would be useful.

Although it would be preferable to keep trapping effort constant
there may be some danger in uging exactly the same net sites every
year, as resident individuals might learn to aveid capture in
different seasons as well as within seasons (section 3). This is
most likely to affect recaptures of resident species when trapping
continues throughout the year. It may be better to use a constant
amount of net but to vary the sites used but this requires further
evaluation. Useful information on this problem could be obtained
from recaptures made in the additional nets used at flexible sites.
Indeed, because all summer captures at a site can usefully contribute
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to Jolly-Seber survival estimates we strongly recommend that data
from all summer trapping at Constant Effort Sites should be recorded.
It is obviously essential that data from CES visits and constant net

sites should be recorded separately from other data.

The CES scheme is unlikely to provide good estimates of first year
survival because juveniles may not breed in the immediate vicinity of
their natal areas. However, it may provide an index of first year
survival. For some species it will be poséible t0 examine
correlations between these first year return.rates and first year
survival estimated from ringing recoveries when sufficient data have
accumulated. A high correlation would suggest that the return rates
provide a good index of survival. FPor several resident species birds
which are cne year old may be distinguished from older birds using
plumage characteristics. These data could easily be recorded and in
combination with other data might provide some indirect information

on the first year survival of the species concerned.
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6. HABITAT RECORDING

The value of the CES scheme as a means of collecting
habitat-specific information on population dynamics has been stressed
in several of the previous sections. Very broad habitat categories
have been used in this report and it would be preferable to have much
more detailed habitat déta so that sites can be classified in a more

objective manner.

Vegetation changes at Constant Effort Sites may take place slowly
as a result of succession or very rapidly due to active management or
habitat destruction. It is essential that such changes should be
properly documented so that they can be taken into account when
interpreting changes in bird populations. Habitat changes may be
regarded as a nuisance because they may make it necessary to reject
from some between-year comparisons sites that have been altered.
However they may also provide excellent "experiments" for

investigating the effects of habitat changes on bird populations.

Proposed instructions for habitat recording are set out below.
Observers would be asked to mark the main areas of habitat within
their sites on a map, and to record information about each of these
on a habitat recording form (Figure 6.1). These methods are similar
to those now being used for Woodland Common Birds Census plots

(O'Connor and Fuller 1984).
Instructions for habitat recording at Constant Effort Sites
The type and structure of vegetation affect both the breeding

birds present and the ease with which they can be caught in mist
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nets. At many constant effort sites, particularly those in scrub or
marshland, vegetation structure is changing over the years due to
succession. Hence it is important to document changes in vegetation
at individual sites and it is now necessary to standardise the
collection of habitat data to permit a more thorough comparison of

sites and years.

Please prepare a 1:2500 sketch map of the site extending at least

100 metres beyond the outermost net sites. Please indicate on it:

tracks or rides

ditches and streams

marshy areas

the nature of habitat on the boundary of the site
(e.g. barley field, suburban gardens etc.)

mist net sites (rigid and flexible sites shown
separately)

nestboxes

open water

a reference point identifiable on a 1:50000 0S Map

with 6 figure grid ref.

Divide up the map with coloured lines to separate broad vegetation
types, label the areas with key letters and make habitat notes on
each area on the recording form. The rows on the form ask for the

fellowing information.

1) HABITAT TYPE; broad categories such as woodland,

scrub, reedbed, field etc.
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2) WOODY VEGETATION; list the tree/shrub species
comprising more than 10% cover.
Include bramble and gorse in this category.
Record the approximate average height of the canopy
of woodland or scrub to theé nearest métre. Estimate
the proportion of the area overshadowed by woody
vegetation on a five point scale (1 - less than 20%,

2 —~ 20-40% etc.).

3) FIELD LAYER: describe the field layer in terms of
the main species groups present, e.g. ungrazed
grass, bare ground with nettle beds, reeds efc.
Make special mention of large areas of plants
which attract seed eating birds such as thistles,
chickweed, fat-hen, plantains ete. and indicate
the period for which these special features were

available.
4) For marshy areas and open water indicate the water
depth in late May - early June. For temporary water

give the period for which there was standing water.

Make the vegetation assessment in late May - early June. A new

record should be made each year.

If possible have last year's habitat records available to clarify any

changes.
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7. ADMINISTRATION OF THE CONSTANT EFFORT SITE SCHEME

7.1 General administration

We include here all routine circulations and correspondence with
participants including the filing of returns. Data processing and
analysis are considered separately‘below. _Tasks are divided into
those which are dependent on the number of sites included in the
scheme and those which are not. It is assumed that all documents and

address labels will be produced on the BTO's word-processor,

At present contributors receive two main circulations per year.
Instructions and recording forms'are sent out in February or March
accompanied by an annual report for the previous year. This annual
report must also be sent to those Who are unable to continﬁe their
sites. Returns come_ih mainly between July and October. These are
photocopied and returhed to the.contributors along with a letter
acknowledging their data and a copy ©f the preliminary results. We
assume that the practice of returning photocopies of observers' own
daté would be discontinued but that they would be sent a printout of
their data for checking. It might also be necessary to discontinue
the distribution of ?reliminary results in the autumn unless data

entry 1s carried out in-house.
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Tasks independent of the number of participants

Organiser
{hours)
Revision of recording forms and instructions
and preparation of a covering letter (February) 20
Preparation of letters and other documents sent
out after receipt of returns (August) 3
Preparation of preliminary results by computer 3
Preparation of annual report (including version
for BTO News or Ringer's Bulletin 20
Total | ‘ 46
Tasks dependent on number of participants
Figures are minutes per site
Organiser
(minutes)
Duplication and circulation of pre field season
documents including annual repcert. 30 double
sided sheets per participant (February-March)
Addition of individual notes to about 50% of
circular letters. Direct onto word-processor
or by hand (February-March). 15
Correspondence and phone calls to contributors
"{March-June) _ 12

Duplication and circulation of acknowledgements
for returns with printout of data and preliminary
results (July-October)

Addition of individual notes to the above

circulation. Direct onto word-processor or

by hand. 15
Filing and collation of returns ' 6
Foliow up of late returns ' 6
Total 48

Secretary

{hours)

20

20

43

Secretary
(minutes)

210

25

Thus for the present scheme of about 50 sites, 40 hours work for the

organiser and 21 hours works for the secretary are required.

FPor 100

sites these figures become 80 hours and 42 hours respectively.
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7.2 Data collection

We proposed using the following forms for the 1986 season.

1. Annual summary form
2. Capture calendar for each species
3. Habitat recording form

4, Point count form

Except for the habitat recording form these would be the same as
those used in 1985. To facilitate entry onto the computer, observers
would be asked to enter the visit number in the boxes of the capture

calendar rather than a cross.

7.3 Computer processing of data

Computerisation of the data is essential for the efficient
production of results from this scheme. Even manual calculation of
the index figures is complex and time consuming as allowance must be
made for missing visits. A major objective of the scheme should be
the estimation of annual-éurvival rates and this will require complex
tabulations of the recaptﬁre data. The main computerisation should
be of the individual capture calendars which record ring-numbers and
the visits on which each bird was caught. ‘Capture calendars for five
species, Willow Warbler, Blackcap, Wren, Blackbird and Bullfinch for
1983 and 1984 were computerised using the Prime line editor and the
time taken to enter the data was recorded. Costings for both
in-house data entry and for entry by a commercial punching service

(Alpha-Numeric Ltd.) were then calculated as follows:
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1983 1984

Number of sites ' 46 50
Number of birds of five species 5002 4992
Total number of birds 14890 13896
Mean birds per site 324 278
(a) In-house =~ times in hours

Time to enter five species : 19.5. 18.0
Time to enter all species 58.0 50.0
Time per site , - 1.26 1.00
Time per 100 sites 126 100

(b) Commercial punching (79p per 1000 characters)

Cost for all species £131 £117
Cost per site £ 2.85 £ 2.35
Cost per 100 sites £285 £235

(The direct cost of employing someone in-house is about £2.50 per hour
which gives costs per site of £3.15 in 1983 and £2.50 in 1984.)

In addition to the raw capture data, a small amount of data from
the summary sheets, particularly that specifying dates and times of
visits. will need to be entered. The species total on the summary
sheets would be generated from the raw data by computer. It would
probably be sensible to ask observers to enter totals oﬁ the forms as
this will add to theilr own interest in the scheme and will be useful
for checking purposes. Computer checks would be carried out on theq
raw data and inraddition printouts would probably be returned to
observers for checking. Manual checking of a few &ata sets not
checked by observers would probably be necessary. At present we are
running a trial point count scheme and the small amount of data from
this will also need to be computerised. This is currently regarded
as a validation exercise and not as part of the long-term scheme.
These processes including any necessary correspondence with observers
will add about 0.5 hours per site. Using the higher estimate of
punching time (1983) this gives 1.76 hours per site for data entry

and correction.
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7.4 Development of data processing facilities

If déta processing is to be carried out on the BTO computer it
will be necessary to deveiop appropriate software either by writing
FORTRAN programs or by customising the CIS database package. Steﬁe
Buckland's programs for estimating survival rates from retrap daﬁa
have been implemented on the BTO machine and it would also be
possible to adapt the CBC programs fér séme aspects of CES data

analysis. The following functions will be required:
1. Data input and checking.

2. Production of suitably formated output to return to ringers for

checking.

3. Production of tables of adults and juveniles caught, of
juvenile/adult ratios and of return rates. The program should
include facilities to exclude sites for which the data are not
sufficiently complete. It should be possible to select data by

region or by habitat.

4, Calculation of indices of chariges in numbers and of changes in
juvenile/adult ratios with confidence limits. Such tables would
form the basic material for the annual report. Data selection

facilities as in 3.

5. Tabulation of data for input to Steve Buckland's Jolly/Seber

analysis program. Data selection facilities as in 3.

Development of this software together with appropriate documentation
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would take four to six weeks. The work could be carried out as a

vacation job by a suitably qualified student.

7.5 Overall costings

At present about 50 sites are included in the scheme. It would be
prefereable to increase this figure to about 100 sites. Costings for
these two options are given. Staff time is costed at £3 per hour.

Postage and photocopying are costed at £1 each site per annum.

(a) Present scheme (c.50 sites)

Organiser Secretary

Administration independent of number of

sites 46 43
Administration dependent on 50 sites | 40 21
Data processing for 50 sites 88
Total (hours) 86 152

238 hours staff time £714
Postage and photocopying £100

Total £814

(k) Enlarged scheme (100 sites)

Organiser Secretary

Administration independent of number

of sites 46 43
Administration dependent on 100 sites 80 42
Data processing for 100 sites 176
Total (hours) 126 261
387 hours staff time £1161
Postage and photocopying £200
Total £1361
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In addition to thesge recurrent costs there would be the cost of
developing the necessary software (section 7.4). This would be

aboutr£500.

7.6 Possible source of funding

The resources necessary to run the present scheme are relatively
small, amounting to 6 to 10 man weeks per vear or less than 1/4 of a
full time post. Moreover only two to three weeks of this is work
that requires some biological knowledge, the rest being secretarial
and data entry. More time from the organiser would be required if |
he/she was to develop the scheme or was to carry out more than the

routine analyses. The following options should be considered:

(a) Work to be undertaken by the holder of the Ringing Office post

started this year and funded from the ringing permit fees.

{b) Clerical/secretarial work involved to be undertaken by an
MSC~-funded post. The holder of such a post within the Ringing Office
could also relieve scientific staff of some other routine duties to
enable them to find the 2 to 3 weeks necessary to run the Constant

Effort Site Scheme.

{c) 1If a replacement amateur orgahiser could be found, work
undertaken by the Ringing Office could be limited to data processing.
However, the Ringing Office would still need to have the capability
to take over running the scheme in the event of the organiser having

to give it up at short notice.

{d) Funds should be sought for an additional full-time post for
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somecne to develop projects within the ringing scheme. Up to half
of such a post might be taken up with developing the CES scheme in
the short term, but less would probably be required after fhe first
few vears. This is clearly a longuterm“option as substantial funding

would be required.

We suggest that the resources necessary for the short-term (one or
two vears) continuation of the CES scheme should be sought through
option (b). Depending on other calls on staff time within the
Ringing Office it might be necessary to maintain the scheme at its
present level rather than expanding it. Longer term support might
come from option (a) once the Recovery Archive work is complete, or

from option (4).

A short project to develop thée software for processing the CES
data would be eligible for a grant under the British Ecological
Society Small Ecological Projects Scheme. We suggest tht an
application should be ﬁadé for funds to undertake this work during

the summer of 1986.

Computerisation of the data gathered so far will also be
necessary. This could be carried out either by the proposed MSC
person within the Ringing Office or possibly under our existing MSC

scheme.

7.7 Research use of the data

The above costings only cover the routine administratioﬁ of the
scheme and calculation of a standard set of annual results. The main
value of these data will be for research on the population dynamics
of the species concerned, probably in combination with other BTO
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data. Such research will be most productive when at least five to 10
vears of data have accumulated. Survival estimates based on shorter
runs of data are unlikely to be reliable. Such research would be
most appropriate for permanent BTO research staff, and under present
arrangements it is most likely that the work would be undertaken by

Stephen Baillie.
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8. RECOMMENDATIONS

The scheme should be continued because it is a cost effective
means of gathering habitat-specific data on population dynamics.
Habitat-specific data on survival, and on productivity after the
fledging stage, are not gathered by any other current BTO schemes.
The wetland and scrub habitats studied complement the farmland,
woodland and waterways coverage provided by the Common Birds

Census and the Waterways Bird Survey.

The scheme is of direct scientific and applied value but it also
provides a valuable framework for-obtaining useful.results from
passerine ringing. At present much passérine ringing is open to
the criticism that its aims are ili-defined. The CES scheme
provides the ordinary passerine ringer with an opportunity to
contribute to a project that will produce results that are both
of scientific interest and that have applications for

conservation.

One of the main strengths of the CES approach is that the data
are gathered from spécific habitats. The implications of this
are that:

(a) Detailed habitat recording is essential.

(b) The scheme should be restricted to specific habitats. 1In

order of importance these should be:

(i) Wetlands, especially reed beds
(ii) Scrub
{iii) Deciduous woodland
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It is important to ensure an adequate representation of each
habitat type which is included. Although the scheme might be
extended to other habitats in the future, these should not be
included at present. 1In particulér plantations should be

excluded because of the problems caused by rapid succession.

Survival estimation using presently established statistical
techniques reguires long runs of recapture data. It may be
possible to obtain an index of survival from return rates in
the year after capture using constant effort netting but this
requires further evaluation. On the basis of current

techniques we suggest that:

(a) Sites should be added to the scheme only if there is a
reasonable prospect of their being run for at least
five years.

(b) Current methods of estimating survival rates reguire that
as large as possible a proportion of the population should
be caught each year but they do not require constant effort
as such. Therefore the constant effort requirement could
be relaxed although it will be necessary to ensure that a
large number of visits are made, spread throughout the
breeding season.

(c) A1l catching ét a site during the summer period should be
recorded. Birds caught in non-CES nets should be recorded
gseparately.

(d) Sites at which very few birds are caught should be excluded
from the scheme, as sampling of the population involved

is unlikely to be sufficiently intensive.
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The constant effort rules could probably also be relaxed for
the estimation of juvenile/adult ratios but field experiments

are needed to confirm this.

Constant Effort Sites are unlikely to contribute substantial
new .information on population levels at a national scale
beyvond that already obtained from the Common Birds Census

and the Waterways Bird Survey. However, it is important that
changes in numbers should be measured at Constant Effort
Sites so that this information can be combined with data on-:

productivity and survival.

A program of peoint counts-at Constant Effort Sites has been
instigated to check the validity'of population changes
measured by mist-netting. The counting methods used shcould
be checked in the light of the first year's results. These
counts should be continued for several years as a validation

study.

The cost of running the scheme is about £800 per annum for
50 sites or £1400 for 100 sites. In the short—term~we
suggest that the scheme should be run by the holder of the
new Ringing Office post funded from the permit fees, with
clerical/secretarial help from an MSC-funded post. Some

options for longer—-term support for the scheme are suggested.

The present review group should now be disbanded. If the

scheme is continued a steering group should be established.

A further review similar to that which has just been undertaken

should be made after five vyears.
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Field trials for the 'Ringing Index'

CONSTANT-EFFORT SITES TYPE "A" {RIGID)

Type of ringing site required:

Any site of reasonably uniform and stable habitat which contains a
good selection of breeding birds. It is preferable that the site should
be one in which the ringers currently have established net sites and
a reasonably standard netting routine. Exposed sites are unlikely
to be suitable.

"Index' sites, which do not have to be particularly large, must be
free from any ringing disturbance for at least one month prioer to
commencement of the 'Index' work in the first week of May each year.
It would be advantageous to have no ringing on the site at all, other
than that during the months of May to August for the 'Index' field
trials. If this condition cannot be met, this does not rule out the
use of the site for Ringing Index work, but full details should be
supplied on the ‘'summary sheet'. No netting should take place, and
no birds from other nets should be released, within 400 metres (§ mile)
of any of the 'Index' net sites during the period April until the last
Index visit.

Period of study:

May and June as a minimum: continued consecutive visits through until
the end of August if possible.

Frequency and timing of wvisits:

All visits must be consecutive te be of value, with six as the minimum
number {i.e. visits 1-6 covering May and June). Please do all twelve
visits if at all possible, as the latter six provide most of the data
on juveniles. July visits, for those who cannot continue in August,
would be welcomed.

Visit periods

Visit no. First and last dates in No. of inclﬁded Saturdays/
period for 1985 Sundays

May ist to May tith
May 12th to May 21st
May 22nd to June ist
June Znd to June iith
June 12th to June 22Znd

3 + 1 Public Holiday
3
3
3
3
June 23rd to July 2Znd 3
3
3
3
3
3
3

+ 1 Public Holiday

July 3rd to July 13th

July i1d4th to July 23rd

July 24th to August 3rd

10 August 4th to Amgust 13th

11 August 14th to August 24th
12 August 25th to September 1ist

O OO O B Lo =

+ 1 Public Holiday .

The last date in each even-numbered visit {No.2, 4, 6, etc.) is a Saturday.
In the event of inclement weather having prevented ringing on any of
the dates within the period, it would be permissible to do the ringing
visit on the Sunday (i.e. the first day of the subsequent even perioed).
The interval between visits should not normally be less than six days:
under no circumstances should the dinterval be less than three days.
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The visit pattern should be repeated .as far as possible in each year
of the study. However, the recording forms are designed sc that
comparative annual totals can be adjusted during analysis, to take
account of one or two visits missed in one of the years.

Netting intensity and consistency:

The amount of mist-netting used will obviously vary {from one study
area to another, according to the number and ability of the ringers
regularly available. It 1is important that the net positions and the
number and type (i.e. length, height and mesh) of nets remain constant
for each visit in both initial and subsequent years.

Aim to have constant-time netting sessions of about six hours, and
fix your time of operation in relation to the clock or to dawn or dusk.
Only in the event of inclement weather should the time of day or the
length of the visit be changed. If a visit is shortened to less than
one-half of the normal duration by inclement weather conditions, it
should if possible be repeated within- the same visit period. Record
the original visit data if a repeat cannot be made, but comment (on
the 'summary sheet') on the early termination: assuming that the repeat
visit is successfully made, discard (for the purposes of the 'Ringing
Index') all the data from the original shortened visit (again comment,
to the effect that it is a 'repeat visit'). Only if a bird handled
during the discarded wvisit (either as a newly-ringed individual, or
as a retrap) is captured in the repeated, or any other, Index visit
should it appear on the species sheets.

Tape lures should not be used at any time during an 'Tndex' visit.
Recording:

The recording system has been modified, so that it now involves no
more than writing down the ring number of each bird captured and entering’

a cross (X) against each visit number when the bird is caught.

A standard set of recording sheets (numbered 1 to 24) is provided for

each Index site, together with a summary sheet. After each 'Ringing
Index' visit you should record every bird you capture, except for House
Sparrows. You will find that sheet numbers 1 to 20 contain sections

allowing up to 50 {sheets 1 to 8), 25 {sheets 9 to 16), or 10 {sheets
17 to 20) ring number entries for both adults and juveniles and that
each of these sheets has been allocated to a particular species. Please
use them just for the species listed as on most sites there will prove
to be adequate spaces for all but one or two species. Sheets 21 to
24, which contain a number of non-allocated sections, should be used
for species not listed, or as continuation sheets when allocated sheets
prove hot to be adequate ({in which case mark the first sheet - '"cont.
on p. x"). If you run out of space, use photocopies or plain paper,
and attach to the set.

Ageing and sexing should be done using standard techniques (Svennson
and/or Ringers Bulletin). It should be possible to age correctly all
adults and juveniles in May and Jume, and the great majority for mest
species in July and August. Bear in mind that unaged or wrongly aged
birds will be detrimental to the study.
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Adults ~ any bird hatched before the current calendar year:
Euring code 4, 5, 6.

Juveniles - any bird hatched in the current calendar year:
Furing code 3J, 3.

lﬁ.B. for the purpcses of this study 'juvenile! is taken
to include birds which have completed post-juvenile moult;7

Fully-grown - any fledged bird whose year of hatching is quite
unknown: Euring code 2.

Record the ring numbers of any *fully—grown' birds in the 'juvenile'
section; instead of wusing an 'X¥', enter 'FG' under the appropriate

visit number.

Summary sheéet:

Please enter the site name, county, coordinates and ringer/Group.
Your site number (used for my records) and the year will already be
on this sheet, and it would be helpful if you would enter them on each
of the species sheets.

On the right-hand side of the sheet, you should fill in a short site
description, dates and times of your 'constant—effort!' mist-netting
visits and a brief note on the weather conditions.

At the bottom of the sheet, you should enter the amount of netting
used {(number of nets and total length), but ignore the ‘'additional
nets' and ‘'other mist-nettinmg wisits' questions, which are only relevant
to Type"B"(flexible) sites.

After the sixth Index visit, and again when you have made your final
Index visit, you should enter (in the appropriate columns) the- total
numbers of individual adults, juveniles and 'fully-grown' birds you
have handled in those perieds. /We have denoted these birds as NFY
("new for year")./ -

As soon as possible after your last visit (within two weeks?), please
send the completed set of sheets to me. Receipt will be acknowledged
with a photo-copy of the summary sheet. Once all results are in, the
data will be analysed and a report prepared for contributors and the
Ringing and Migration Committee.

M. BODDY

51 WELHAM ROAD
EAST RETFORD
NOTTS

DN22 6TW

(Tel. Retford 705559)

January, 1985
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. CONSTANT-EFFORT.

'RINGING INDEX'

TRIALS

SUMMARY SHEET

STTE NO.

SITE NAME: YEAR:
COUNTY: COORDS : RINGER /GROUP:
| [ SUMMARY OF | = SUMMARY OF | |SITE DESCRIPTION:
! | VISITS i-6} | VISITS i- ||
| | NFY BIRDS | I NFY BIRDS |i i
| {AD [JUV]FC | | AD [J0V] G | i &
| KINCFISHER | I I | I i g
|GT SP. WOODPECKERT | 1 1 1T T 1iEE
| SWALLOW T T LT 1T 11 [patE: TIME: TO
{TREE PIPIT T } i 1 I i I; ) ;DESCRIP of WEATHER:
WREN I I | i
i DUNNOCK T 1T T | I T 1T i ICOMMENTS
I ROBIN T T VT T T T IDATE: TIME: TO
iNIGHTINGALE T i i I %; 5 }DESCRIP, of WEATHER:
REDSTART | | } I |
| BLACKBIRD 17 VT 1T | |COMMENTS
|'SONG THRUSH [ T T | T T il TDATE: TIME: TO
| SEDGE WARBLER T 1 11T T4 3 iDESCRIP. of WEATHER:
|'REED WARBLER 17 7 i T 71T -
|LESSER wHITETE T | 1T 1 | I T T ] |COMMENTS:
| WHT TETHROAT T 1 |7 T T "I TDATE: TIME: TO
%GARDEN WARBLER | | i | § i I %144 %DESCRIP. of WEATHER:
BLACKCAP ] I
| CHIFFCHAIT T T T D™ T "1{__ {COMMENTS:
'WILLOW WARBLER | 1 T | |7 T T |}~ [DATE: TIME: TO
| GOLDCREST T Ty T 17 i S | DESCRIP. of WEATHER:
|'SPOTTED FLYCATCH.T 1§ 1 |\ T 1T {7 |
| TONGTATLED TiT | 1 [ | {1 T il |COMMENTS:
| MARSH TIiT T T i T T 11 |DATE: TIME: TO
!WILLOW TIT [T i g % } { i; 6 %DESCRIP, of WEATHER:
COAL TIT I i i
| BLUE_TIT [ 1T V177771 |l |COMMENTS:
| GREAT TIT T T i U T |V |DATE: TIME: TO
| NUTHATCH T TP, | DESCRIP. of WEATHER:
| TREECREEPER T 17 10T T1T 1"
I TAY T 7 17T T |l |COMMENTS:
| "TREE SPARROW T T | 7T T ||” DATE: TIME: TO
| CHAFF INCH 1T 1 T 71T | g |DESCRIP. of WEATHER:
| GREENFINCH T T | T 71T 11"t
| GOLDFINCH T 1T | 7 T T 1] |COMMENTS:
| TINNET T T 0 T T 711" TpATE: TIME : TO
| REDPOLL i 1T 1T 1 1T 771 ||, |DESCRIP. of WEATHER:
| BUTLFINCH T T T 1T %
| YELLOWHAMMER T T |V T7T1T7 11 |COMMENTS:
| REED BUNTING t 1 T | T T 1T TpATE: TIME: TO
} T } 3 1 }} 10§DESCRIP. of WEATHER:
! | | ! !
| T 1T 7T T |l {COMMENTS:
| T T T |\~ T 1 ||~ TpaATE: TIME: TO
E T I % 7 !I ., | DESCRIP. of WEATHER:
! i [ I | ! |
I T T |7 T T |l |COMMENTS:
I T 7 1T | 7T 17 1T ToATE: TIME: TO
} 1 : 3 T }I IZ%DESCRIP. of WEATHER:
| | i , I i i
| TOTALS: T T T 1077177 1l {COMMENTS:
IAHOUWT OF TCONSTANT!' NETTING USED: ..... NETS = .. ... FE£T/HETRES

DELETE (f) VISIT NUMBER IF ADDETIONAL NETS WERE USED:
WERE OTHER MIST-NETTING VISITS MADE 7O THE SITE BETWEEN 01 HAY £ LAST 'INDEX! VISIT: YES/NO

| L1ST DATES OF ADDITIONAL VISITS:

1,2,3,4,5,6,7,6,9,10,11,12
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Field~trials for the 'Ringing Iindex!

CONSTANT-EFFORT SITES TYPE "B" {FLEXIBLE)

Type of ringing site required: Any general passerine ringing site,
preferably where there is a reasonable breeding population. Data from
ponds {i.e. drinking/bathing areas for birds) are welcome, but should
be clearly indicated as such under *Site Description', because of potential
variability in numbers caused by weather conditiens.

Period of study: May and June as a minimum: continued consecutive visits
through until the end of August if possible.

Frequency and timing of wvisits: No restrictieons at all on mist-netting
vigits to the ringing site at any time of the year. However, bear
in mind that this study is taking place during the breeding season
and keep disturbance to a minimum practical level.

For the purposes of the Ringing Index, we need details from three visits
per month, one in each of the visit periods listed below. Information
from other visits you make should not be entered on the recording sheets.

If you make more than a single visit during one of the periods listed
below, record the information from the first wvisit only, unless for
example the first visit has been shortened by rain, in which case you
should enter only the data from the second visit.

Try to ensure that there are at least three days {preferably more}
prior to each Index visit, during which no ringing takes place on the
'constant-effort! site. If no wvisits are made during a particular
'visit period', supply data from. your nearest available visit (either
before or after the 'visit period’ that has been missed).

Visit periods

Visit no. First and last dates in No. of included Saturdays/
period for 1985 Sundays

May 1st to May ilth
May 12th to May 2ist
May 22nd to June 1st
June 2nd to June 11th
June 12th to Jume 22nd

3 + 1 Public Holiday
3 .
3
3
3
June 23rd to July 2nd 3
3
3
3
3
3
3

+ 1 Public Holiday

July 3rd to July 13th

July 14th to July 23rd

July 24th to August 3rd

10 August 4th to Awgust 13th

11 August 14th to August 24th
12 August 25th to September 1st

O COSY N P LD B

+ t Public Holiday

The wvisit pattern should be repeated as far as possible in each year
of the study. However, the recording forms are designed so that comparative
annual totals can be adjusted during analysis, to take account of one
or two visits missed in one of the years.

Netting intensity and consistency: The amount of mist-netting used
will obviously vary from ome study area to another. An advantage of
the Type "B" (flexible) constant-effort sites is that you can have the
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standard sets of nets required for the Ringing Index, and then add
extra nets according to the prevaiiing circumstances on each visit.
You must, of course, exclude from the Index recording forms any birds
caught in these extra nets.

It is important that the numbers, positions and lengths {and preferably
also type and height} of the Index nets remain constant for each wvisit
in. both initial and subsequent vears. Aim to have constant—time netting
sessions, and try te fix your commencement in relation te dawn or dusk.

Whilst it is not sensible to fix a definitive minimum for the number
of ‘constant-effort! nets reguired, as this will depend mainly on the
particular site involved, it is unlikely that less than three would
prove to be of great value: six to twelve would probably be more usual,
depending on the number and abilities of the personnel regularly available.

The 'Tndex' nets can form a separate section of the overall netting
site, or may have other nets mixed in with them: if the latter, the
‘Index' nets should normally form at least 0% of the total nets. Obviously
the less ‘'interference' from other nets the better.

Tape lures should not be used at any time during an 'Index’' visit.
Recording:

The recording system has been modified, so¢ that it now involves no
more than writing down the ring number of each bird captured and entering
a cross {X} against each visit number when the bird is caught.

A standard set of recording sheets (numbered 1 to 24) is provided for
each Index site, together with a summary sheet, After each 'Ringing
Index' wvisit vyou should record {with just two exceptions, mentioned
below) every bird you capture in any of the 'constant effort' nets.
You will find that sheet numbers 1 to 20 contain sections allowing
up to 50 (sheets 1 to 8), 25 {sheets 9 to 16), or (10 sheets 17 to 20)
ring number entries for both adults and juveniles, and that each of

these sections has been allocated to a particular species. Please use
them just for the species listed, as on most sites there will prove
to be adequate spaces for all but one or two species. Sheets 21 to

24, which contain a number of non-allocated sections, should be used
for species not listed, or as continuation sheets when allocated sheets
prove not to be adequate (in which case mark the first sheet — "cont.
on p. x"). If you run out of space, use photocopies or plain paper,
and attach to the set.

N.B. Every bird captured in an 'Index' net, whether already ringed
or not, should be recorded on the sheets unless {a)} it is a House Sparrow,
or (b) it has been caught earlier during the same mist-netting visit
in a non-Index net. /The exclusion of these latter birds is necessary
to obtain consistency in treatment: we cannot afford to have variations
between sites, or even from visit to visit on the same site, in the
way in which 'same-day retraps’ are recorded./

Ageing and sexing should be done using standard techniques (Svennson
and/or Ringers Bulletin). It should be possible to age correctly all
adults and juveniles in May and June, and the great majority for most
species in July and August. Bear in mind that unagéd or wrongly aged
birds will be detrimental to the study.
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Adults - any bird hatched before the current calendar year:
Furing code 4, 5, 0.

Juveniles - any bird hatched in the current calendar year:
Furing coede 3J, 3.
/N.B. for the purposes of this study 'juvenile' is taken

to include birds which have completed post—juvenile moult47

Fully-grown - any fledged bird whose year of hatching is quite
unknown: Euring code 2.

Record the ring numbers of any ‘fully-grown' birds in the 'juvenile!'
section; instead of wusing an 'X', enter 'FG' under the appropriate

visit number.

Summary sheet:

Please enter the site name, county, coordinates and ringer/Group.
Your site number (used for my recerds) and the year will already be
on this sheet, and it would be helpful if you would enter them on each
of the species sheets.

On the right-hand side of the sheet, you should fill in a short site
description, dates and times of your ‘'constant—effort' mist-netting
visits and a brief note on the weather conditions.

At the bottom of the sheet, you should enter the amount of constant-
effort netting used, indicate whether additional netting was used during
these visits, and list dates (e.g. as, say, 07/05; 12/08 etc.) of non-
Index visits.

After the sixth Index wvisit, and again when you have made your final
Index wvisit, you should enter (in the appropriate columns) the total
numbers of individual adults, juveniles and ‘fully-grown' birds you
have handled in those periods. /We have denoted these birds as NFY
("new for year")./ -

As soon as possible after your last visit (within two weeks?), please
send the completed set of sheets to me. Receipt will be acknowledged
with a photo-copy of the summary sheet. Once all results are in, the
data will be analysed and a report prepared for contributors and the
- Ringing and Migration Committee.

M. BODDY

51 WELHAM ROAD
EAST RETFORD
NOTTS

DN22 6TW

{Tel. Retford 70555Q)

January, 1985

98



Conducting 'point-counts' at constant-effort mist-netting sites
124

Introduction

The C.E.S. Technical Review Group has been asked, by the Ringing and
Migration Committee, to carry out a detailed investigation of the
scientific potential of constant-effort netting. 0f primary importance
to the Review Group, is to know whether or not the sampling of populations
of passerine birds during the breeding season, by constant-effort mist-
netting, provides data which reflect the true structure of that population.
These data can only be tested statistically against a totally independent
estimate of the population structure, obtained by the use of some quite
different surveying technique.

The territory {or cluster) mepping method, as operated in the Common Birds
Census, would provide excellent comparative material, but is rather time
consuming. However, the ‘point-count' technique, which is guite widely
used on the Continent and in America to obtain estimates of population
density, is much less demanding of field and desk time, and should provide
adegquate information for our purposes. We request that ‘'peoint-counts'
be done at all constant—effort sites during 1985 and 1986.

A pilot survey was dene on two constant-effort netting sites in 1984;
the counting was found to be interesting and enjoyable, and the results
were in line with capture totals for aduits. We need 'point-counts’' done
at all of your sites as well, though,in order to provigde full validation
of constant-effort netting.

Setting—out a 'point—count'survey

(i)} Number of points at which to count: 3 to 7 (aim to do 5, if possible}

Most netting sites are of a modest size and it is possible that, on a
few, all (or most) birds that are singing could be heard from one point!
Unfortunately, though easy +to survey this would not provide enough
information for later analyses: so we are requesting you to count from
a minimum of 3 points. Because you will normally be doing the counts
during constant-effort netting visits (see (iii) below), we are also
restricting the maximum number of points, for large sites, to 7.

{ii) Positioning of point-coumt centres: 60 to 150 metres apart

Select suitable points within your constant-effort netting area from
which to look for and listen to birds. These points should be easily
approachable, with minimal disturbance to nearby bird 1life and, once
located, should be clearly marked on the 'ground', and on a map, SO
that exactly the same point is used for each count in 1985 and 1986.
No point-count centre should be more than 25 metres from some part

of the nearest c.e.s. net. Number each point (from 1 to 7)Y and always
uze the same number for the same point. Try to ensure that the inner
recording zones {30 metre radius circles - see (vi)} are typical of

the preeding {and mist-netting) habitat.

{iii) Number and timing of counts: 3, to be done during c.e.s. visits
1 or 2; 3or 4; and 5 or 6 '

Resident species tend to nest early, migrants later. We need to cover
both, and also try tc ensure that we do not totally miss species which
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have short song pericds, e.g. BSedge Warblers and lesser Whitethroats.
Try to do your counts during c.e.s. wvisits 1, 3 and 5. If counts are
done .other than during 2 c.e.s. visit, this should be noted on the
Recording Sheets {(see ({(ix} below). The minimum interval between counts
— if one has been delayed - should be 7 days. Aveoid inclemeni weather
for counts.

(iv} Length of count at each peint: 8 minutes exactly, commencing
immediately on entering the 30 metre recording circle {see v)

Birds generally tend to move away from the observer as he approaches the
point-count centre. If they were initially within the inner recording
zone (a 30 m radius cirele {(see vi)}, they should be recorded there, rather
than in the outer zone {beyond 30 m {see vi}), or density estimates will
be biased; so start your stop-watch as you walk into the inner circle,
and commence recerding from that moment. A period of 8 minutes should
enable you to record the majority of birds within sight or scund: a longer
time span would produce proportionally fewer new records, and would allow
more bird movement to occur, with potential duplication of records.

(v) How many points to be counted on each visit?: All that you have set
out on your c.e.s. site (range 3 to 7 (see (i))

Only under exceptional circumstances (such as heavy rain, . causing cessation
of both netting and ‘counts') should the point-counts be split between
two days/c.e.s. visits. Even then, it would be better to do a complete
recount at all points during the latter visit. Vary the order in which
you do your counts on the three visits (e.g. if you have four points *o
count: 1,2,3,4; 2,4,3,1; 4,1,3,2 would be appropriate variations in the
order of counting).

(vi) Recording zones: Within 30 metres, and beyond 30 metres

There is a sudden falling-off in the detectability distance of birds that
varies in a species-specific manner. However, within a circle of 30
metres radius most mobile birds of all species should be detected during
a recording period of 8 minutes (see (iv}). In the past, it has only
been possible to calculate densities of bird populations if the distance
from the observer to each individual has been recorded during the 'point-
count'. However, Steve Buckland, a member of the C.E.S5. Technical Review
Group, has developed a method of calculating these densities based just
on the two zones listed above: so, please, also record all birds heard
or seen beyond 30 metres. mote that birds flying over should be
excluded, though birds seen in "—song/display flight are to be included,
e.g. Skylark, Lesser Redpoll, Whitethr‘oat.j

A particular difficulty that may occur on many c¢.e. sites, is that a loud
song (say from a Song Thrush perched high in a tree) may be heard from
all ‘'point—count' centres, because the whole site is guite small. Though
it wiil not totally resolve the problem, it will help during analysis
if all birds that are estimated to be more than 100 metres from the
observer are marked as such (see attached Recording Sheet for details).

(vii) Time of day for counts: preferable 1 to 4 hours after dawn

Counts should not be made during the first hour after dawn, or the last
hour bvefore dusk, because of the rapid changes in the numbers of birds
singing. Avoid counts during the afternoon, but early evening is
acceptable if your c.e.s. netting is done then. Ensure, however, that
all of your counts are done at approximately the same time of day.
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(viii} Training/experience required to do ‘point-counts’ successfully

{a) Decide first who is going te do the point counts on your c.e.
site, and then ensure that he/she does gi}_ counts (if possible)
during both. 1885 and 1986. {This is because we are trying %to
obtain comparative data from the two years, and wish to minimise
the number of variable factors.)

(b) The person chosen should know all bird-songs and calls 1likely
to be encountered. Experience in CBC work will be especially
helpful in this respect. Beware particularly of the similarities
of Garden Warbler and Blackcap songs f{my own pet hate!), and
those of Reed and Sedge Warblers.

(¢c) Practice the estimation of 30 metre (and 100 metre) distances
in appropriate habitat: use your c.e. site for this if possible
during the early part of the sgeason, deciding where the 30 metre
(and 100 m) radius circles are from each point-count centre.
Measure your distances accurately during this training stage
(8.20 x 12 ft mist net poles are equal to 30 metres).

(d) Carry out some trial counts during April, to gain in expertise.
Don't forget that we only want one record for each bird located
during a count. Try to follow the movements of any mobile birds,
so that you do not duplicate them when they reappear in a new
place®. Avoid being flustered in the first minute or two of
a count - 8 minutes is quite long, and will give you time to
sort everything out.

* If during a count you locate a bird which you know to have
been recorded during an earlier count from a different point,

you should still record it as normal.

{ix) Completion of the Recording Sheets

Some guidance notes are given on the Sheets.

You will find the Sheets are rather cramped for. entry space, but this
will help’ to minimise both your paperwofﬁ, and save on postage costs.
Please try to avoid errors when using the Sheets - it will be easy
to put an entry in the wrong row or column if you are not careful.
An example of a completed form is attached. Three blank sets of two
Sheets each {(numbered for ‘'point-counts' 1-4, and 5-7) are alsc enclosed,
one set for each of the three counts {see (iii)}.

(x) Returning Recording Sheets

Please return the completed sheets to me immediately after the third
count, so that all analyses can be done before most c.e.s. returns
begin to arrive at the end of August.

Mike Boddy,

51 Welham Road,
EAST RETFORD,
Notts.

DN22 6TW
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POINT-COUNTS AT CONSTANT-EFFORT NETTING SITES °

Date: Time: Observer: SITE NO.

Weather: YEAR

Remarks: Site name:

POINT POINT POINT POINT

0-30 » | Over 30 n
SONG  {OTH.| SONG  [OTH.

SONG  |oTH.| song  |oTH.|i soNg  |oTH.| soNe JOTH.|i soNe joT.| sone |oTH.

H
i

G-30 @ | Over 3G m 0-30 m | Over 30 m i 0-30 n Tover 30 m
|

KREN

L ]

ONNOCK

RABIN

" BLACKBIRD l l

|
" SBNG THRUSH | |

wSiDGE WARBLER

“§EED WARBLER

LESSER WHITETHROAT |

WRITETHROAT

GARDEN WARBLER

BLACKCAP

éHIFFCHAFF

M}ILLOW HARBLER

é@LDCRESF

SPOTTED FLYCATCHER

LONGTAILED TIT

BARSK TIT

MILLOW TIT

TEOAL TIT

_gLUE TIT

CGREAT TIT

" JREECREEPER

" GHAFFINCH

GREENFTNCH

GOLDFINCH

TLINNET-

" REDPOLL

BULLFINCH

M%ELLONHAMMER

TREED BUNTING

RNV PUTCWUUNE [N PUS— |
[EVRW NN PN J—

—fee
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Notes:

(a)

{b}

(e)

This form should be wused for your fieldwork, fastened
to a clipboard, or fixed to a piece of ply or hardboard
using elastic bands.

if you have four or less 'points' from which to count,
use the form numbered Point 1 . . . to Point 4; otherwise
use both forms. (Always wuse the same number for a
particular 'point'.}

Use the *'SONG' column for any bird heard singing.

Use the 'OTH.' column for any other record of a bird
seen or heard: exclude birds obviously flying over
without stopping.

Observe in all directions around you (i.e. from the
'point') and, record all observations you estimate to
be within 30 metres in the '0-30 m' column.

All cther observations should be recorded in the
'OVER 30 m' column.

Mark your records il etc.

. %
Mark all records over 100 metres with a cross -—.ﬁﬂﬂ[
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