At del 6° Convegno lallane o Genitologis :

{Toring, £-11 ottobre 1991) Mus. reg. Sei nat. Torino, 1994

G, Fearo®* - (. Boano®*

Blackbird survival rates studied
with capture-recapture methods
in Predmont (NW Italy)

ABSTRACT

Captures and recaptures of Blackbirds at a ringing station nesr Bra (NW Ttaly) wers analyzed
with the main aim to estimate survival, Adult ssvival fate estimated by the open-pupulstion
madels implemented in the program moLy rosulted similar between sexes and compatablz to
mast europesn estimates based on ringing recoveries {55 + 487 as usual youmg show a lower syre
vival rate, even lower than other suropean estimmtes, probably because of the weak philopairy, 4
main problem in the survival estimations by capture-recaplure,

Sex-ratio shows wide monthly varistions, but seems balanoad aver the YENIT, SUBEEsIing svas-
onwl differences in mortality beiween sexes. This problem could be sddressad with apucifially
planned capture-recapiure experiments,

INTRODUCTION

The four fundamental processes concerned with changes in abundance of
animal populations are natality and bmmnigration (that represent the gaing),
miortality and emigration (that represent the losses) (Krebs 1985), Accord ing
to Lack (1954, 1966), in particular, mortality, acting in a density dependent
way, is likely 1o play a critical role in the regulation of animal nomber.,

In Italy, however, studies directed to assess bird mortality {or #ts comple-
ment, survival) were surprisingly neglected until now and essentially restrict-
ed Lo released gamebirds (Prigioni ot al., 1977; Prigioni et al., 1986, Montagna
et al., 199%; Boano & Silvano, in pubbl.); only very recent works dealing with
wild birds (Boano ¢ Cucen, 1991; Fracasso, 1994 Fraticelt, 1994).

* Maseo Civico Craverd, Bra {UN).
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In ornithology mortatity {or survival) estimates are currently derived from
analyses of ring recoveries {Le. recoveries of marked birds, usually found
dead, made by the general public from a large geographic area) {Lack, 1943,
Hatdane, 1955; Brownie ef al, 1986) and, more recently, by radiotelemetry
methods (Kenward 1987}, but also the recaptures or resightings of lve marked
birds (i.e. control of marked birds, usually made at a local study area, by new
captures of sightings) are now widely used in association with proper stochast-
ic open-population models {Cormack 1964, Seber 1982, Clobert et al. 1985,
Pollock et al. 1990; Nichols, 1994

A major drawback m estimating mortality from capture-recapture studies
at a local site arises from the possibility of permanens emigration: if a signific-
ant part of the population, aithough alive, does not return at the sampling site
in the subsequent sampling times, then mortality estimate will turn out positi-
vely hiased. Estimates of the phulopatry rates {the conditional probabiliy that
an animal alive at the time of recapture sampling effort is in the local area
exposed to these effort) are therefore very useful and may be inferred by com-
parisons with survival estimates made from ring recoveries (Pollock et all
1990). In any case estimates derived from capture-recapture experiments are
better regarded as minimal survival rates. On the other hand survival esti-
mates arising from local studies are valid for o clearly defined population,
which is not the case in large-seale recovery studies, and at such & local scale
other biological phenomena can be easily studied, supplying good opportuni-
tics to test hypotheses of ecological and methodological interest (Clobert et
al. 1985),

In this paper we analyze the Blackbird {Tirdus merula L.} capture-recap-
ture dats obtained from 1984 to 1990 at a WW.-Htaly ringing station. Our main
aim is to provide survival estimates, but we also show estimates of other popu-
tation parameters and descriptive statistics of the sampled population.

STUDY AREA AND METHODS

Sty area

Data were collected at the ringing station of “Priore” farm {the residence
of the senior Author) near Sanire (Coord, 44°45'N, §7°49°FE) managed by the
Museum Craveri of Natural Histery of Bra (CN) and working from 1976
onward, whith 10349 ringed birds of 81 species to #s credit up to 1996 (Tibaldie
Molinaro, 1995, The station Hes in a ow hilly area at about 300 m on the sea
level; the average annual rainfall is 700 mm (1530 of which in the three summer
months) and the habitat is a mosaic of broadicaved woods, pastures, orchards
and fields.
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Field tecnigues

From 1984 1o 1990 mist netting operations were made on the annual eycle
nearly daily {with only a tew malor inferraptions in July 1985 and in the lasi
W0 aufumns).

Ten {6-12 m long; 32-36 mm mesh) were spread in mixed woodlors {black
locust, nak, hornbeam, chestnut) and hazel orchards around the farm in fixed
positions; a {ew ogther nets were opened irregularly in space and time.

Wae stress that the station activity was not specifivally designed for survival
studies, but we selected a posterion the daly tryving $o minimize violations of
the method assumptions as later explained.

The complete data base is made by 1735 caprures of 871 individual Black-
birds ringed as aduits or fledged young with INBS metad rings and aged and
sexed according to Svennson (1984). Birds in juvenile plumage were not sexed
because of the ascertained possibillty of sexing errors. Age at ringing was
given gecording to the EURING code, but for the purpases of survival esti-
mates we took into account only two age classes, namely young {euring code
3) and adults {ali the other birds),

Birds were immediately released after usual ringing operations and mea-
surements {wing, third primary, bill, tarsus, weight).

Daza analbysis :

Pata were extracted {rom the ringing fles of the Museum Craveri where
they are stored in a DBASE format, In order to show the vearly and monthly
distribution of captures a5 the sex and age ratios, we use only first captures
{adding recaptures does not cause significant differences),

Premographic parameters were estimated using Joily-Seber and related
stochastic models (Jolly 1965; Seber 1965, Brownie of al 1986, Pollock et al.
1990). These models include parametars For both supvival {8) and caplure
probabilities (p). Survival probability is the probability that a bird alive at the
pericd s stifl alive and in the ares exposed to sampling efforts at the period i+
L. As with all captuse-recapture sampling, the complemeni of survival proba-
bility estimates- includes both monality and permanent emigration. Capture
probability is the conditions! probability that an individual 15 caught in perind
i, given that the individual is alive and in the ares exposed to sampling effortat
the time of sampling. Survival estimates based on these models differ from
estimates equating survival and recapture rates, because the models explicitly
include the possibility that an individual is alive and in the population being
sampled, but simply not canght. In contrast, methods squating survival and
recapture rates require the assumption that capture probability is 1, anad they
vield unbiased estimates of survival only in the very unusual condition in
which every marked animal still in the population is actually caught {Nichols
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and Poilock 1983} Other parameters estimated by the models are the number
{n) of hirds present in each sample period in the study area and the recruit-
ment {i.e, the number of birds entering the population between the sample {
and the sample i+1). This last parameter is not further considered here.
The basic Jolly-Seber modet assumpions are discussed by Seber (1982},
the most important being the following: (1) Every bird present in the popula-
tion at the time of sampling in period i has the same probability of capture. (2)
Every marked hird present in the population immediately sfter sampling
period 7 has the same probabillty of surviving until period i + L {3) Marks are
not Iost ot overlooked. {4) All emigration is permanent (5) Sample is instanta-
neous (i.e, sampling thme is negligibile in relation to the intersample period).

Biased sstimates of the parameters of interest may derive from any depar-
ture from the above assumptions. Unfortunately, heterogeneity among indi-
viduals in either survival or capture probabilities is likely to affect animal
populations {Jonshon et al, 1986). If survival probabitities vary among indivi-
duals, then estimates will also be biased. Il both capture probabilities and sur-
vival protabilities vary among individuals, and are correlated, the captured
snimals wili not be representative of the general population with respect to
survival rate.

Heterogeneity among animals within a population can arise from several
sources, some of which often associated with & measurable variable as age or
sex. For this reason we have siratified our population by age and sex to
aceount for this sources of heterogensity and to seek differences in the popu-
lation parameters amaong homogeneous groups. Another problem influenc-
ing capture probabilities is trap response. For example previously ringed birds
gy have a lower capture probabiity (because of net-shyness} than unmarked
birds. We are aware that the all-days ringing schedule adopted at the station
could induce trap-shyness and, as a consequence, a positive biasin population
size estimator. However we point out that Joliy-Seber survival estimator is
unaffected by permanent trap response {(Nichols et al. 1984).

Every ringer can easely understand why the assumption {5) can never be
completely met in practice, howevar most capture-recapiure studies on an
annual cyele are based on two-three months of sampling effort (Nichols et al.
1981, Karr et al. 1990). As our data are collected all over the year, to allow for
assumption {5), we selected a shorter sample period, but still retaining an ade-
guate bird sample, Excluding the main Bleckbird migration periods (Februa-
ryv-Aprit and September-November) and winter, we restricted our anaiysis 1o
birds captured in the months from May 1o August {to have an adequate
sample of voung and adults together) and from May to July {when unly aduits
are considered), so our eslimates are to be referred to the breeding population
of the sampled area. As only one capiure per single sample period is consi-
dered, the number of captures effectively used was 649 of 338 individuals
{May-August sampies) and 312 of 242 individuals (May-July samples).
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All the estimates were obtained using the computer programs JOLLY and
JOLLYAGE (Pollock et ol 1990). These programsy provide parameler estima-
res under the basic Jolly-Seber mode! (Model A) and other related models
which either generalize or further restrict assumptions about capture and sur-
vival probabilities (assumption | and 2) (Tab, 1), The programs also provide
goodness-of-fit tests and specific tests for individuals assumptions.

The imput format here adopted consists in the capture histories of all the
birds, coded with 0 (not captured in the sample period) and 1 {captared slmost
once in a sample perind).

Table 1 ~ Summary of models in JOLLY and JOLLYAGE.

s Models -
L,Hs& fos M* Dafinitivms

stardard Jolv-Seber model permitting Ume specific capture and
survival probability

reduced - pararserer mode] with ime specific capture probability,
bt survival probability assumed constang

reduoed -parametcr modal with consiant capture

bt
@
#
¥

goneral model, similar 0 the model A, but permiiting also
wnt survival probahiities for nowly banded brds {5%) vos-
sus previously ringed birds.

JULLYAGE
(Models A2, B2, D2}

As the corresponding A, B, D JOLLY models, but aBlowing for
differances in captore and/or survival probabilities in two age
classes (3 == adull survivad rates, % = young survival mies).

* After the notations of Pollock el al. (1990).
=% After the notatons of Clobert e sl {1985,

Lacking other survival estimates at incal or national level in Italy, we com-
pure the results with some estimates obtained from ring recoveries in ather
eyropaan countries: Great Britain (Coulson 1961, Batten 1973), Germany (Frz
1964}, Belgium (Van Steenbergen, 1971 Czechoslovakia {Bekiova, 1972} and
France {Pasquet et al. 1981
All the above estimates were made with the Haldane's (Haldane 1955 or
similar methods, only the last being computed with modern stochastic met-
hods. We excluded from the comparisons the higher survival rates recorded
for some urban Blackbird populations (Snow, 1958 Ribaut, 1964, Erz, 1964,
but see Batten, 1973),
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Resoirs

The number of Blackbirds ringed per vear varied between 75 and 175 (on
average 124.4), the most marked changes being dus to the variable number of
young captured in July-August of sach vears {Fig, 1},

Fig. 1« Number of Blackburds ringed per years in the study area.

The capture distribution shows a main peak in the summer months,
mainly due to young, and two secondary peaks in march and october, due to
migrant birds, We note that very few birds overwinter in the study area, but
recoveries of breeding birds ringed there sre untH now lacking. Hence we do
not know if this population follows the same migration routes as the Black-
birds ringed elsewhere in Piedmont (mainly during the postbreeding migra-
tion), whose winter recoveries come mainly from Corsica and Sardinia
{Tihaldi e Molinara, 1991). The adult sex ratio is not significantly different
from the unit on the sumpled poputation asa whole, butthere are pronounced
seasonal differences. In April we note a significant predominance of famales
Cx =827, P = 0.005}, on the contrary males outnumber females in May Qwﬂ
20,01, P« 0.000) (Fig. 2).

Jolly-Seber gstimares

We first examine the two age classes data set with JOLLYAGE. The test
for age-dependence of survival and capture probabilfities developed by Pol-
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Fig. 7 - Monthly adult sex-ratio (maley = 282, famales = 138}

lock (1981} and implemented in the program finds strong evidence of un age-
dependent effect (%% = 18.62, 6 <.f,, P =0.0048); therefore there is a need for
the class of age-dependent models. From the results of the subsequent gnod-
ness of fit tests and tests between the age-dependent maodels (A2, B2, D2), we
select the model D2 ag the more precise and stifl appropriate model; as the test
between D2 and B2 s near the acceptations mits {P=«0.0564} we present also
the estimates oblained under the modal B2 (Tab. 22

Table 2 - Survival rate estmates for voung amd adult Blackbinds (Periods: may-august H84.1900)
(5 = Adult survival, 8 = young survival)

5 S.BAS) ¥ 5057
Musdel D2 {3,335 3439 (3.339 (043
Maodel B2 (1564 EREE 0263 4.050

Let now consider the adulis alone. We first consider males and females
separately. JOLLY s estimates under the mode! D result appropriate for both
the sexes (Tab. 31 Survival and capture probabilifies of males and females
compared with Z test (Brownie et al. 1983) show no significant differences,
Therefore we cumulate the adults data and In this case too we are uble 1o
retain the estimates under model D The goodness-of-fi fests suggest no
strong violations of the Jolly-Seber models assumptions notwithstanding the
continuous netting offort (Tab. 4},
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Table 3 - Survival rate estimates for adult mates and fomales Blackbirds (Perio

5 may-july 19%4-

W00 according o JOLLY Model D8 = Sypeival, B o= Caplure  probability),
5 SES) P SR

Rlules 5547 0.650 377 3061

Females 1571 G081 (1768 8073

Males + Females 1348 0.042 338 (.048

Table 4 ~ Goodness-of-fit tests of the JGLLYs Models.

Muodel Chi-souare DE Privbability

Hw 87358 § (.1192

B 10,1243 & £.34453

< 1656194 4 $.2770

!
140
140
{20
00
8
&
40
0

0

The papulation size estimages are shown in Fig, 3, and, separately for adult
males and females in Tab. 5, but we cannot extrapolate densities a.mnm:mm we
do not know the area from which birds come to the ringing station.

i

T S

'
H

kL

S PRt (TITEYPLOC

[~

J

1983

(586 1987 178

1990

|
M [ hdutts
m w

Fig. 3 - Blackbird populstion estimates (x standard errors) at the Bra ringing siation.
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Table - Population estimates for adult males and females according to JOLLY's Model 13

MALES
Year N SE. Canfidence interval
19835 R IR M- U643
1586 U513 - 13153
1987 ERRN - 17408
1988 52 43096 - 808
1984 §2.14 1175 421 -
1494 82.16 V7RG 4736 - 11708

FEMALES

Year N 5.5 S5% Confidence imerval
1983 3543 12.27 1108 - 3909
1486 84,13 1663 3193 - 13632
198y 35.68 17.17 200F - 893S
1948 45,44 il 454 - 10624
1989 mA 1143 A5 - BLED
0y 15 pAgIL] 2621 - 12434
Discussion

Tab, 6 and 7 compare our results with some survival estinates made by
ringing recoveries. Our adult estimate agreed with most single ring recoveries
estimates as well as with their average {53%). Only the date of Batten (1973 Tor
rural southern England are significantly greater; nevertheless in the suburban
London area Batten (1973) found a value {58% +/— 19%0) more similar 1o ours.

We conclude that the adult Blackbirds of our population show a strong
breeding philopatry and that the complement of the survival estimate is close
to the true mostality,

On the contrary the young survival rate is Jower than the compared esti-
mates, although the differsnces with the recoveries studies are not all signific-
ant. However it s well known that natal dispersal in birds s much more wides-
pread than breeding dispersat (Greenwonod m Campbell and Lack, 1985); s
we think that not a negligible part of the young, aithough alive, de notreturn
to the ringing site in the subsequent years. The Blackbird is belioved o have s
marked lendency to hreed where reared (natal philopatry rate is estimated as
high as 72% after Wert, 1947, quoted by Cramp, 1988). If we adiust our young
survival rate by dividing the unadjusted rate by the sbove probubility of return
to the natal aten, then we obtain a value close to the ring recoveries estimates
e, 339
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i percent) for adul Blackbirds from ringing recoverles

Tabie 6 - Surviv tes estimates (valo
compared to the resulis of this study,

g S.E. Country Reference

i3 2 France Pasquet ot al, 1981

56 1.3 Crrent Britain Coulson, 1961

65 ] South, Hnglamd Batten, 1973

48 2 Belgium Van Steenbergen, 1971
31 {iermany Frr, 1564

42 Finland Faukioa, 19069

53 4 MW Traly This study

Tahle 7~ Survival rates estimates (values in pereentd for voung Blackbirds from ringing recoveries
compared 10 ihe results of this study.

5 S.E Country Raference

31 3 France Pasquet ef al, 1981
50 3 South. England Batten, 1573

32 Crechostovakia Bokipva, 1972

24 4 NW Italy This study

Biased sex ratio in Blackbird, commonly recorded (Snow, 1958; Simms,
1978: Sorace, 19903, is not confirmed on an annual basis by our data: and we
have faited 1o find significant difTerences between sexes in the total number of
ringed birds and in survival rates. Similar annual survival rates between sexes
in Blackbird were reported also by Coulson (1961) and seem common in passe-
rines (Dobson 1987), suggesting balanced sex rstios.

Instead we have observed marked differences of abundance between
sexes in some months and Jower female capture probabilities (although not
statistically significant), 1t seems Lkely that in April, in our study area, thers is
a noticeabie influx of migrating females, that overwinter at more southern
latitudes than males (Simms, 1978; Lancini et al. 1994). According to this view,
we obtain a lower captire probability (e 0.177 +/- 0.061) for the females if
we include April instead of July in the sample period analyzed with the pro-
gram HOLLY.

The bigger number of maies ringed 1o May is more difficult to explain and
perhaps is partly related to floating birds in search of vacant territories. Also
the JOLLY's population estimates suggest a male biased sex-ratio in breeding
period, have too a low precision to allow strong Inferences.
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suggest us that
biased sex-ratios derived from count of birds observed or mist-netted in spe-
cific pericds may also be spurious resalts dus 1o differences in behavioar or
habitat use. In fact Sorace (1990) recorded significant differences in foeding
habitat choice in an urban park, the famuales being more tied 1o the wooded
areas in breeding season.

Howeverwe do not exclude Important sexual seasonal ditferences in mor-
tality (hence in sex ratio), that do not necessartly involve differences in annual
rates, For example egg-laving and incubsting females are Ukely to be more
exposed to the mammalian predators and physiclogically stressed {(Dobson
1987 while males overwintering at northern latitudes could experience great-
er winter mortality (Kelterson and Nolan, 1582),

Thig last gquestion could be properly adressed with capture-racapture
experiments designed to gstimate survival rates corresponding (o specific por-
tions of the year,

Nevertheless our results confirm that with a reasonable capture effor, itis
possible 10 obtain within 4 few vears a3 good a precision in annual survival
estimates a5 in long-term studies using recoveries. Yet increasing the capture
effort ina suftable shorter sample period, we could probably obtain even bete
ter precision in fow years. However we stress that information from other stu-
dies, especially iInvolving recoveries, are very important to weigh or even 1o
adjust the estimates obtained from capiure-recapture methods.

As the Blackbird is one of the commonest tird ringed in Haly (with 2 mean
of 2770 individuals ringed per vear from 1980 1o 1988, Bendint e Spina 199,
other local capture-recapiure studics and analyses of the lalian recoveries
may now be possible,

The results of such analyses and comparisons could be very interasting
alse in the lght of the compensatory mortality hypothesis (Anderson and
Buraham 1976, Nichols et al, 1984) a5 suggested by the dramatic diversity of
hunting pressure on Trushes in Jifferent suwropean country: the Britain,
mainly sedentary, Blackbird population experience in fasl a negligible huni-
ing morfality {(0.2% after Coulson 1961, while in France the hunting s one of
the main mortality factors (Pasguet etal. 1981 In Pledmont the Blackbird has
heen protected From 1978 by the regional game law, but i most other Batian
regions and especially in the moditorranean areas thers s 4 strong hunting
pressure on all the Turdus species.

AKPOWLEDGEMENTS

Wo are tndebted to D J, Nichols for s advice and helpfol comments and o D M Cueco
angd MY, Coetio for the belp with the English.




R A

ks

00

RIASSUNTO

S song analizeat! 1dad di caltura e ricatiurs ¢ Merll inanellati neil’ambito della stazione
ornitologiea di Cascma Priore, Bra (ON), allo scopo precipuc 4 stimsarne la sopavvivenza
annuale, Le catture per inaneHrmento sono avvenute suli’intere ciclo annuale, ma i dati utilizzati
per ta stima della sopravvivenya riguardano solamenie § perodo riprodottive. La sopravvivenze
degli adultl & risultata pari al 35% {51 4%), valors comparabile a quellinttenut! in alin paesi surn-
ped framite Panalisi & tutte e segralazioni di rpross dei soggelti inanetlati, Hvalore stienuto peri
giovant & invece inforiore a guello delic suddette analisgd, profabilmente s cavss della scarsa ten-
denza del glovani a tornare sul fuogo di nascita. In effettd gl studi di cattura-ricattora, equiparando
nrrtalith od ermtgrazione permanents, soosimano s sopravvivenzs per specie o popolazion
scarsamente fHopatriche.

Lo studio ha inoltre evidenziato un rappono sumerico fra  sesst vartabile mensilmente, ma
complessivamente paritario) o pud fir supporre una mertalith variabile stagionalmenie a
secomda del sesso, fullo che potrebbe essere indagato con esperiment] di callura-rcatturs Apposi-
tamenie Programmati,

{3, FERRO.

Museo Civico Cravert, Via Craveri 14, 1-Bra (UN),
G Boaso,

Musen Chvico di Storie Narurale,

Cazelly Fosrale 89, 2T Carmagnola (T8}
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Corsy Casale 476, 140132 Toring.
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