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RELATIONSHIP OF JUVENILES CAPTURED IN 
CONSTANT-EFFORT NETTING AND LOCAL ABUNDANCE 

C11R1s R. o FEL A o Jo11N M. McMr:.EKI G 

Abstract. Numbers of juvenile Blackbirds (Turd11.\ meru/a). Song Thrushc<., (T philome/os). Blue Tits (Pams 

caeruleus). and Great Tits (P major) caught during constant effort mist-netting were compared with numbers 
of nest lings of these species banded during the years I 979-2002 in Tre..,well Wood. ottinghamshire. England. 
There was a significant relationship bet\\.een the annual numbers of juveni les captured and the annual numbers 
of nestlings banded in all four species. Mortality and immigration between fledging and mist-netting periods 
probably \ary among years. reducing the strength of corre lation. Results suggest that number of young birds 
captured in the 13riti'>h Tru t for Ornithology Con'>tant Effort ite'> '>Cherne across many sites is a good index of 
the number of young in the population folio\\ ing JU\Cnile di'ipersal. 

Key Words: con..,tant-effort mist netting, Constant Effort Site-., producti\ it). banding. 

The index of product ivity used by the Constant 
Effort Sites (CES) schem of the British Trust for 
Ornithology is the ratio of juveniles to adults totalled 
over a large number of study sites (Peach and Baillie 
1990). The assumption underlying this index is that 
the number-, or adults and young birds captured are 
proportional to the true numbers of each age group 
in the population. This has been tested for adults by 
comparing CES data from many sites with results 
from the Common Bird Census (Peach ct al. thi\· 
l'0!11111e). with positive re...,ults. Herc we present evi
dence to support the a'>sumption that young birds arc 
also captured tn proportion to their abundance. using 
data from a single site. Some of the data were previ
ou-.ly puhl ishcd (du Fcu and McMcek1ng 1991 ). but 
this paper includes additional data and di-,cus-,ion. 

We compared numbers ol ncstltngs banded that 
were deemed to have fledged with numbers of young 
bird.., captured in mist nets during the summer. There 
arc many reasons to expect that these numbers might 
not be correlated. ot all hirds produced at the study 
site 'Nill be banded as ncstlings. II nestling'> do not 
fledge at the same time as each other. or at the same 
time each year, which affects numbers captured in 
mist nets. Dispersal and mortality of young occurs 
throughout the netting period, and captures are af
fected by wea ther. Captures of j uven iles or flocki ng 
species in mist nets may not be independent of each 
other. Such factors could potentially invcllidate the 
use of juvenile captures in mist netting as an index of 
local fledging success. 

METHODS 

oak (Q11erc11s mbur). with an understory predominantly 
of haLcl (Cory/us al'ella11a) . It is an ancient \\.Oodland 
designated as a Site of Special Scientific Interest, owned 
and managed by the ottinghamshirc Wildlife Trust. Since 
1972 the Trust has re<.,tored the traditional '>)stem of "'cop
pice \\ ith standards"' (Cramp and 11111nons 1977) to parts 
ol the \\OOd 

We ha\e carried out year-round constant-effort mi t 
netting at ... even '>Ub-..,1tes in Tre'>\\.ell Wood since 1978. Our 
netting regime differ'> from that of the CFS regime. \vhich 
spccitics 12 evenly sp<1ced vi'>Ih to each site throughout the 
months May to August inclusive. In-.tead. \\.e \ isit each 
of our sc\cn site'> in the Wond Inc times a year. approxi
mate]) once e\ Cl) I 0 \\CCb. The exact order of\ l'>ll1ng the 
-.itc"> varic'> according to weather. for '>ome sites arc more 
affected by \\.Ind than other'>. hut it i-, k.ept a"> con-.tant as 
po..,sibk from )ear to )Car. On each vi ... 1t we U\C ten 18 m 
net . in ti rd po-.1tion.., , '-Cl t(W li\c h0ur.., from lH1rtl) after 
da\\ n. If condition'> allow, cxtrd nets arc erected. Such extra 
nets arc not sited immediate!) adjacent to the -.tandard neh. 
to pre\ ent interrerence with the standard net'>. Birds caught 
in additional nctllng arc not included in our constant effort 
analy'>cs. 

About 100 nest hoxes. primaril) for tits (Pam, -.pp.). 
have been placed in the northern two-third-. of the \vood. 
The number and distrihution or hoxes have remain 'd rela
tive I) constant since 1979. We record all nests in hoxcs. 
and band all chick'>. Although we make no attempt to find 
non-box nests, we record all natural nest<, of any species 
we detect \\hi le on the nest box rounds (e.g .. when an adult 
i-. flu..,hed from the nest), and chick.s in those ne'.ts are also 
banded. e<,L checks have been done by the same pcr'>on 
(CdF) each year. Because the di. tribution of boxes is much 
the same from year to year. the opportunity for finding other 
nesh I'> also approximately the same. o nestling tits have 
been banded other than those 1n boxes. but we have banded 
enough Blackbirds (Tun/us merula) and Song Thrushes (T 

Trc<,wel l Wood is compo-.ed of 47 ha of mature broad- philomelos) to analyze them here. 
leaved trees. mainly ash (Fraxinus cxcel!>ior) \\ith some We assume that any bird banded has al'o fledged, unless 
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there 1s C'v idcncc to the rnntrar). Such evidence inc I udc-, 
finding carca-.scs of young in the nc-.t when the boxes arc 
emptied at the end of the season. Sometimes predators at
tac" nc..,ts and leave a fe\\ partially dismembered bodie-,. 
in \\hich case we assume that all chic"s failed to fledge. 
E\ idence for succcs<., include-. finding undamaged but 
flattened empt) nest-. with many fla"c" of feather sheath. 
nc\tlings capable of fledging when la\t ..,een in the nest. and 
nC\\ I; fledged juveniles in the\ icinit) of nest boxc-.. There 
have been almost no direct obser\ation-. of bird-. fledging 
from nests. 

A Common Bird Census (CBC) i-. carried out in the 
\\OOd b) other wor"ers. For all years. we ha\e a record or 
the total numbers of territories recorded. but a brcakd(m n 
of \vhere these territories lay \\ithin the Wood is available 
only for 'iOme years ( 1981 1994 and 1997- 1998). 

In this paper. we compared the numbers or banded 
Bladbirds and ong Thruc.,hes deemed to have fledged 
each year \\ith the numbers of free-flying juveniles caught 
in mist nets between 28 May and I 5 August ( 1979- 2002). 
These dates correspond approximately to the CES breeding 
season sampling period. We abo compared the number<., 
of nestling Blue Tits (Porns caeruleus) and Great Tit'> (P 

major) lledging from boxes with the numbers of ju'veniles 

mist netted in the same period. We use the terms .. _,ampling 
period" for the late May through Augu!-.t netting period and 
"study period" for the years 1979- 2002. 

Because data for both numbers of nestling-. banded and 
ju\cnilc-. caught arc count data. \\e u-.cd log( +I) trans
formation-. in correlation analy..,c-.. as described in Fo\\ ler 
and Cohen ( 1986). , cattcr diagrams \\Crc plotted on loga
rithmic a\.C\ and all rcgrc-.-.1on lines \\Crc titted U'>ing the 
model 2 reduced major axi-. rcgrc..,sion described b)- Fowler 
and Cohen ( 1986). 

RESULTS 

Annual numbers of each species banded as nest
lings within the wood, and the numbers of juvenile.., 
captured in constant effort nets in the sampling pe
riod are given in Table I. We found a significant. 
po. itive correlation between these annual numbers 
for all four species: Blackbird (r = 0.49, N = 24. P = 
0.02), Song Thrush (r = 0.40. N = 24, P = 0.05), Blue 
Tit (r = 0.64, N = 24, P = 0.001), Great Tit (r = 0.46, 
N = 24, P = 0.03). Only four points lay more than two 
standardized residuals away from an) regression line 

T\1311 I. NL MBI R'> or '' s 11.INGS BAl\DI 1> \ N I> I II f)(,f I> \'-.I> 01· Jl \l '\ll l S t'\l'll Rl ·ll 1, · CO'\iS I\!\ I-

!HORT Ml'il '\f 111'-.(1 Ill l\\l l.N 28 M\) \'\() 15 Al<1LSI I \(II HAR 

Bladbml Song Thru-,h Bluel 1t Great Ti1 

e\lltllg\ Juve11Jie'> e'>titng\ Jll\c1111L·.., e..,1J1ng ... JU\ClltlC\ e...iling' JU\eniJC\ 
Year banded captured banded captured banded caplllred handed capltm:d 

1979 14 16 :n 2 91 () 65 4 
1980 9 8 10 4 222 7 51 5 
1981 () 5 6 4 215 45 55 9 
1982 () 3 4 2 171 10 49 () 

1983 7 4 14 4 117 5 48 5 
1984 12 5 27 2 147 8 60 5 
1985 9 10 14 () 175 11 104 3 
1986 lJ 9 26 2 226 () 125 () 

1987 3 3 15 I 261 30 133 30 
19 8 5 2 6 () 104 8 74 5 
1989 () 5 3 2 242 46 132 14 
1990 0 0 () 173 17 38 2 
1991 3 () () 0 120 44 4 
1992 () () 4 4 130 () 66 9 
1993 () I 0 () 85 22 () 

1994 () 6 6 6 120 4 21 
1995 5 6 8 0 171 18 66 2 
1996 .+ 6 2 2 113 3 I 3 
1997 3 6 () () 93 2 65 2 
1998 () I 0 41 20 2 
1999 0 4 0 2 108 2 90 6 
2000 3 5 2 88 () 43 
2001 4 0 0 87 0 46 
2002 4 2 8 2 63 2 70 3 
Total-. 96 104 191 -D 3363 221 1505 116 
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(Fig. I). These were the points for Blue Tit in 1986 
and 1998 and for Great Tit in 1986 and 1996. 

There was significant correlation between 
number'-. of Song Thrush nests ( 1981-1994 and 
1997-1998) and the numbers of Song Thrush territo
ries recorded by CBC in the section of the Wood in 
'v\hich boxes were present (r = 0.77 for tramformed 
annual indices. N = 16. P < 0.00 I: Fig. 2) . The cor
relation for Blackbirds was not significant ( r = 0.39. 
N = 16, P = 0.14). 

DISCUSSIO 

Herc we examine some of the probable causes 
of variance in the con-elation<., between number of 
nestling-banded birds deemed to have fledged and 
number of juveniles captured during 1.,umm r mist 
netting. 

PROPORTIONS BA'lDED 

The relation hip betv.een ne<.,tlings banded and 
juveniles captured was weaker for Song Thrush and 
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Blackbird than for the tit species. A contributing fac
tor was the relatively low proportions of the nestling 
population<; of Song Thrush and Blackbird that were 
banded. The correlation between Song Thrush ne'-.t"> 
found and CBC territories (Fig. 2) suggests there was 
fairly constant nest finding effort, although data for 
Blackbirds do not upport this as strongly. Nest-find
ing effort was not exhaustive, however, and although 
605 Blackbird and 327 Song Thrush CBC territories 
were recorded in the study period. only 55 and 104 
nests were found, respectively. Because both species 
are multiple brooded, the overall percentage of nests 
found i unlikely to be higher than 10%. The percent
ages of jll\enile banded at nests and later caught in 
constant effort nets, 0% for Blackbirds and 9.7% for 
Song Thrushes, are compatib le "'ith thi low figure. 
The number of juvenile Song Thrushes netted has 
alv. ays been so low that chance factors are relatively 
important in determining variation in numbers. Thus, 
it is not surprising that the correlation between the 
number. of nestlings banded and the number of 
jU\cniles netted was weakest in this pecies. 

For tits. the number of nests in natural sites is 
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FIGURE l. estlings banded and juveniles captured in constant-effort mist nets in Treswell Wood, 1979-2002 (model 2 
reduced major axis regression method). 
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FIG RE 2. Blad.bird and ong Thru'h Common Bird 
cn"u" (CB ) territoric.., recorded "' · nc-.t'> found. 1981 

199..J. and 1997 1998. 

uni-.. no\.\ n. as is the number of young fledged from 
such sites. We have ne c1 banded nestling tib in 
natural sites. During the study period, 41 % and 
37 o/c respectively of the juvenile Great Tih and Blue 
Tits captured in constant effort nets in the sampling 
period had been banded as nc<.,tlings . This <.,uggcsts 
either that there are many natural nests (producing 
up to 60% of all nestlings), or that many juveniles 
captured in mist nets had mo\ ed in from elsewhere 
(see below) . everal lines of evidence indicate that 
the first explanation is correct and the second ha'> 
little influence. 

Over 24 years. the percent of adult female tits 
captured in the spring in con1.,tant-effort mist nets that 
were later found nesting in bo es was 27% for Great 
Tits and l 7o/c for Blue Tits . These percentages are 
IO\\Cr than those given by Perrins ( 1979) for the per
centage of these tits using boxes in Wytham Wood. 
However, in Treswell Wood we did not apture all 
females nesting in boxes ever year. (For Blue Tits, 
86% or females nesting in boxes were captured, but 

the figure for Great Tits was only 56%.) Moreover, 
one-third of the Wood contained no nest boxes. 
Another e. timate of the proportion of tits nesting 
in boxe. is the ratio of occupied nest boxes to the 
number of CBC territories found in the same part of 
the Wood. This ratio was 0.29 for Great Tit nests and 
0.31 for Blue Tit., although the ratio may be biased 
by miscounts due to unsuccessful and replacement 
clutches, and by the use of nest box data in CB . 

Whereas all lines of evidence indicate that less 
than half of nestling tits were banded each year, the 
proportion i much higher than for Song Thrush and 
Blackbird, and is less likely to have varied among 
years simply as a result of chance. 

FLEDGING PERIOD 

Song Thrush and Blackbird are multi-brooded, 
and it is probable that many of the year's juveniles 
were already dead by the time the sampling period 
began, whereas others had not yet fledged . Because 
mist-net data were collected o er several visits. 
however, the total sample of ju eniles should be 
relatively unaffected b) variation in timing of the 
breeding season. Tits, on the other hand. are al
most exclusively single brooded. all fledge within 
a relatively short period, and fledging dates vary 
from year to year. This means that in late years there 
were fewer mist-netting sessions after nestlings had 
fledged and become available for capture. 

To gain insight on the effect of fledging date vari 
ation on the correlation between ne'>llings banded 
and juveniles captured, we reanalyscd data omitting 
the last two netting vi.,its in each year. !though 
correlations remained more or le the 1.,amc for 
the two thrushes and Blue Tits, the correlation was 
considerably weakened for Great Tits . [n Treswell 
Wood. Great Tits nest nearly a wee"- later than do 
Blue Tits . This rc..,ult demonstrates the importance 
of ensuring that sampling periods extend far enough 
into the summer to ensure a representative number or 
individuals will be trapped. 

rt is likely that the complete absence of juvenile 
tits captured in 1986 (Table I) was primarily a con
-;equence of the very late season (which wac., also 
followed by high post-fledging mortality caused by 
lack of food late in the season). The percentage or 
nest box-banded birds recaptured by the encl of the 
c.,tudy period was also lower for the 1986 cohort than 
for any other )ear. 

Mo\ r:MENT AND D1sr1 RS ·\I 

Lack or correspondence between mist-net 
samples of juveniles and number of locally banded 
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nestling. could reflect changes in the local popula
tion of young birds between the two amples. Such 
changes could reflect dispersal and immigration. or 
mortality. 

Perrins (1979) states that after the first month af
ter fledging. there is local redistribution of tit popula
tions, with some new birds moving into the area and 
some natives moving out. Our sampling period ends 
during this redistribution period, and we have only a 
little evidence for it. Two young Blue Tits and one 
Great Tit were captured between 4 and 8 km awa) 
from the Wood within the sampling period, and sev
eral more were captured elsewhere hortly after the 
end of the sampling period. Evidence of movement 
into the Wood came from one Blue Tit that Oedged 
from a nest box on a farm to the south of the Wood 
and was captured 1.5 km away within I 0 days. in 
the northern part of the Wood. However, because the 
proportions of nest box-banded tit: captured later in 
constant effort netting v. ere so close to the estimates 
of percentages of all ne t'> that were in boxe'>, it ap
pears that Juvenile disper al did not have a great ef
fect by the time our sampling period ended. 

Rcanaly is of the data with the la'>t two session:-. 
removed made little O\ era II difference to the strength 
of the relationships for the three earliest fledging 
species. This provides further e' idcnce that any lo
cal dispersal has not had a major impact by the time 
the sampling period ends. 

T\',.o of the four points in Figure I \ith standard
i1ed re-.iduals >2 were 1996 for Great Tits and 1998 

for Blue Tits (the lert-mo'>L points on the graphs in 
Fig. I). In both of these years there was massive 
mortality of ne<.,tlings in ne'>t boxes. largely through 
predation. Both '>pecie'> -.uff ered in each of these 
year'>, although Great Tit-. rather more in 1996 and 
Blue Tits more in 1998. It is not known \\hcther the 
predation wa-. equal!) great amongst tit'> that nested 
in natural sites. Neither is it knO\\ n wh thcr preda 
tion of nests wa. equally great in the area surround
ing the Wood. Although very few juveniles were 
mist netted in the standard net-. in these years (three 
Great Tits 1996. one Blue Tit in 1998), the'-ie num
ber'> v.cre higher than expected (Fig. 1 ). Possibl) thi'> 
was a chance result, but may also have represented 
immigration from area<., with lower predation. 

Lack ( 1966) discus1,cd the cau1,es. timing, extent, 
and variation of post fledging mortality for Great Tih 
and Blue Tit<.. He found that there is heavy mortality 
before the beginning of ovember, most of it in the 
first month after fledging. W. Peach (pers. comm.) 

suggests that this mortality is greatest in the first 
few days after Oedging. In these few days juveniles 
will be relatively immobile, waiting high in the tree 
canopy for parenb to bring food. and . o are particu
larly vulnerable to predators. instances of early death 
caused by predators have been provided by band . . 
from one Blue Tit and two Great Tits. recovered 
from owl pellets within our sampling period. In some 
years, we also noted very heavy predation on Song 
Thrush nests. oft n at a late . rage. In some case. a 
Tawny Owl (Strix aluco) .;,ystematically raided ong 
Thrush nests. as shown by bands of nestlings being 
found in the owl's nest. Blackbirds seem not to ha\e 
'>Uffered systematic nest predation by the owls, as we 
have only ever recovered one single Blackbird nest
ling band from any owl nest. 

The level of immediate post-fledging mortality 
depends. among other things, on population siLe. 
weather, food availability, predator activity, and 
brood si?e .. lt varie'> greatly from year to year. and 
therefore weaken'> the relationship between number 
of juvenile<., mi'>t netted and number of ne'>tling'> 
banded. Howe,er. the fact that there is correlation 
betw en number of juveniles captured and numbers 
banded in the nest 1,uggest'> the immediate post
fledging mortality i"> generally similar from year to 
year (with the pos..,ible exception of 1986). 

C\Pll RI P\TILR s 

A major problem in an) estimate of producti' it) 
based on captures of tits in mist nets lies in the er
ratic nature and non-independence of captures. In the 
earl po-.t-fledging period. llt'> may remain in family 
partie:-.. Thus whok familic:-. arc l)ften c<1pturcd to
gether rather than as individuals. Later young tits join 
mixed '>pecies flocks and, again. capture<; tend to be 
of groups rather than of ind1v1duals. The flock.soften 
spend much of their time high in the tree canopy. out 
of range of mi1,t neh. Therefore tit'> can be abundant. 
but not be captured Nonetheless. there are 'er) few 
years in\\ hich \\e mis-.ed C<.tpturing at least some of 
the flocking birds. The distorting effect of floding 
on mi'>t-net capture'> is well illustrated b) the 1980 
data. Tits were ahundant in 1980 (Table I) and there 
was high survival, but the constant effort captures 
were relatively Im\. In fact many juvenile tit'> v.ere 
caught but, by chance. the-.e captures were in netting 
that \\as not part or the constant efiort program. and 
-.o did not contribute d<.lta to this anal)'>is. 

CONCLUSION 

For all four pecies considered, there wa1, sig
nificant correlation between the numbers of young 
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birds caught in mist nets and the numbers of banded 
nestlings deemed to have fledged. Despite variance 
introduced by the factors discussed above, number of 
juveniles captured in summer appeared to pro\ ide a 
good index of local productivity in mo, t years. 

The CES productivity index is compiled using 
data from many sites (typically well over 100), such 
that atypical captures at one site are unlikely to bia'> 
the national index. Moreover, the CES productivity 
index is meant to reflect numbers of juveniles sur i -
ing the immediate post nedging period, and the index 
was neither intended nor expected to represent site-
pecific productivity. arly post-fledging mortality 

and di . persal therefore pose little problem for the 
CES scheme. Nonetheless, the fact that relation
ships can be demonstrated between constant effort 

captures and known numbers of nestlings on a single 
site encourages confidence that constant effort data 
from many site'> combined will provide a measure 
of juvenile abundance that can reliably be used in 
calculating indices of adult productivity. 
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