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INTRODUCTION 

The larger the breeding range of a bird species, the greater the chances that 
varying environmental conditions will trigger different breeding strategies. In the 
Blue Tit (Parus caeruleus),  whose breeding area runs from Scandinavia and 
Finland in the north to Northern Africa and the Canary Islands in the south, there 
is a clear distinction between the northern populations living in deciduous forests 
and the southern populations living in evergreen and coniferous forests. The 
former show a fairly homogeneous pool of populations whose morphology 
(Martin ,  199 1 a, b ; Martin & Pitochelli ,  1 99 1 )  and life-history traits show clinal
variation (Berndt et al. , 1 983 ; overview in Perrins, 1 979 ; Cramp & Perrins,
1 993 ; Glutz von Blotzheim & B auer, 1 993) .  Their breeding effort i s  particularly
remarkable because they are among the passerines with the highest clutch-sizes 
(means ranging from 1 0  to 1 2  eggs). The southern birds show much more 
variability in the ir morphology (Martin, loc. cit. ) and the ir life-history traits 
(Isenmann, 1 987 ; Gil-Delgado et al., 1 992 ; Blondel et al. ,  1 993) .  These 
populations are more isolated from one another and their habitats are much more 
variable. From a morphological and acoustic point of view, the North African (and 
Canarian) Blue Tits should even be considered as a distinct species (see Martin,  
199 1 b ; Haffer in Glutz von Blotzheim & Bauer, 1 993 ; Schottler, 1 993) .  In fact,
the Blue Tit populations living in the Mediterranean area show small but variable 
clutch-sizes and variable breeding times in relation to their respective local habitat 
quality. In this paper, we present data from North-African Blue Tit (Parus 
caeruleus ultramarinus) populations living in Zeen Oak (Que reus faginea) forests 
and showing life-history traits similar to those developped by Blue Tits in 
deciduous forests in temperate Europe. 
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STUDY SITES AND METHODS 

Both study sites are located in northeastem Algeria (Fig .  1 ) . The first  i s  at 
500 rn a .s . l .  on the Djebel Edough (36° 55  NI 7°  4 1  E) and the second at 1 000 rn 
a .s . l .  on the Djebel Ghorra (36° 32 N/ g o 20 E) . The predominant tree species at
bath sites is the Zeen Oak, a serni-evergreen species that keeps its leaves more or 
Jess alive over winter before renewing them ali in the spring. The mean height of 
the trees is 1 7- 1 8  rn, sorne reaching 30 m. At both study sites, the climate is  
Mediterranean with dry and hot summers and wet and mild winters (annual rainfall 
slightly exceeds 1 000 mm) . 
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Figure 1 .  - Map showing the location of the two study sites.

We used 30 wood nestboxes at each study site over a three-year period ( 1 99 1  
to 1 993 ) .  These were placed at 35  to 40 rn intervals and checked every week from 
mid-March to late June. 

The leafing phenology of the Zeen Oaks was followed every week by 
inspecting 40 randomly selected trees at each study site and by using the 6 scale 
values proposed by Leclercq ( 1 977) and Du Merle & Mazet ( 1 983 ) .

RESULTS 

NESTBOX OCCUPATION RATE (Table 1) 

The occupation rate (in average about 70 %)  may reflect the an nuai 
fluctuation of breeding pairs. At the lower altitude study site, the nestbox 
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occupation rate significantly decreased from 1 99 1  to 1 993 (X2 = 7 . 1 34, df = 2,
p < 0.00 1 ) .  The nestbox occupation rate at the higher site did not show any
significant variation . 

Table 1 

Occupation rate of nestboxes at the two study sites. 

Djebel Edough (500 rn) Djebel Ghorra ( 1 000 rn) 

1991  
1 992 
1 993 

Mean 

1 00 
68 
54 

70 

THE LA YING PERIOD (Tables II and III) 

77 
80 
61 

7 1  

A t  the 1 000 rn a .s . l .  study site, the mean laying date of the first egg occurs 
on average 1 8  days later than at 500 rn (t = 2.857, df = 1 02, p � 0.0 1 ) . The
interannual variation of the mean laying date was very weak at each altitude, the 
l imits of the mean varied within a range of 6 day s .  The length of the laying period 
was always shorter by an average of 8 days at the higher altitude study site than 
at the lower one. As already shown by previous authors working in southern 
France ( e .g .  Leclercq, 1 977 ; Cramm, 1 982 ; Blondel et al. , 1 987), the main laying
period at both sites corresponds to young leaf appearance in the predominant tree 
species .  For example, in 1 993 ,  80 % of the females at 500 rn a. s . l .  had began to 
lay when the leaves of Zeen Oak were between the scale values of 3 and 4 (very 
small young leaves) while 90 % of the females at 1 000 rn a .s . l .  did so when the 
oak leaves were between the same scale values. 

1 99 1  
1 992 
1 993 

Mean 

TABLE Il 

Breeding period at Djebel Edough (500 m). 

Mean ± SD 

1 0  April ± 5 .39 
1 6  April ± 14 .72 
14 April ± 4 .79 

1 4  April ± 1 0.30 

Lirnits 

4 April-20 April 
27 March- 1 8  May 

7 April-27 April 

27 March- 1 8  May 
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1 0  
1 3  
1 2  

35 



TABLE III 

Breeding period at Djebel Ghorra ( 1 000 m).

Mean ± SD 

1 99 1  3 May ± 10.05 
1 992 2 May ± 3.55 
1 993 29 April ± 3 . 1 0  

Mean 2 May ± 7 . 1 0  

CLUTCH SIZE (Table IV) 

Limits 

29 April-22 May 
26 April - I l  May 
19 April-22 May 

26 April-22 May 

N 

25 
2 1  
23 

69 

The mean clutch size is  higher by nearly 1 egg at the higher study site 
(t = 2 .75,  df = 1 02, p :!S 0.0 1 ) .  At both study sites, there i s  no any annual variation
of the clutch size (at 500 rn : F2·60 = 2 .80 and at 1 000 rn : F2·60 = 0 .25) .  At 500 rn 
the clutches never exceeded 9 eggs but at 1 000 rn about 1 2  % of the females 
produced clutches containing between 1 0  and 1 2  eggs .  

TABLE IV 

Clutch-size at the two study sites. 

1991  
1992 
1 993 

Mean 

Djebel Edough/500 rn 
Mean ± SD (Limits) N 

6.60 ± 0.49 (6-7) 1 0  
6. 1 5 ± 1 . 1 7 (5-9) 1 3
6.66 ± 0.62 (6-8) 1 2  

6.46 ± 0.87 (5-9) 3 5  

Djerbel Ghorra/ 1 000 rn 
Mean ± SD (Lirnits) N 

7 .00 ± 1 . 83 (4- 1 2) 25 
7 .43 ± 1 .29 (6- 1 1 ) 2 1  
7 .78 ± 1 .4 1  (6- 1 1 )  23 

7 .39 ± 1 .58  (5- 1 2) 69 

Furthermore, there is  a seasonal decline in the clutch size both at 500 rn 
( = - 0.587,  df = 33 ,  t =  4 . 1 65 ,  p :!S 0.00 1 )  and at 1 OOO m (r = - 0.639,  df = 67,
t = 6.799, p :!S 0.00 1 ) . This correlation exists each year and i s  stronger at 1 000 rn 
than at 500 rn a.s . l .  (Table V). 

Moreover, no second clutches have ever been noticed at both study sites .  

BREEDING SUCCESS (Table VI) 

The mean breeding success was not lower than 70%.  It was higher at 1 000 rn 
than at 500 rn (X2 = 6.946, df = 1 ,  p :!S 0.0 1 ) .
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TABLE V 

Correlation values of the seasonal decline in the clutch size in the three different years 
at the two study sites. 

1 99 1  
1 992 
1 993 

1 99 1  
1 992 
1 993 

Mean 

Djebel Edough /500 
(r; df; t ; p) 

- 0.390; 8; 1 . 1 9 ;  n.s .  
- 0.866 ; Il ; 5 .74 ;  .;; 0.001 

0. 193 ;  1 0; 0.68;  n.s .

TABLE VI 

Djebel Ghorra / 1  000 rn 
(r; df; t; p) 

- 0.68 1 ;  23; 4.45 ; .;; 0.00 1 
- 0.483 ; 19 ;  2.40; .;; 0.05 
- 0.542 ; 2 1 ;  2.96; .;; 0.01 

Breeding success at the two study sites (Young fiedged of eggs laid). 

Djebel Edough /500 rn Djebel Ghorra 1 1  000 rn 
(eggs laid) (eggs laid) 

8 1 % (70) 82 % ( 1 75) 
59 % (80) 82 % ( 1 47) 
7 1 % (80) 73 % ( 1 79) 

70 % (230) 79 % (50 1 )  

DISCUSSION 

The breeding ecology of the different Blue Tit populations in  the Mediterra
nean area has been extensively studied (e .g.  Cramm, 1 982 ; Blondel et al. , 1 987 ; 
Isenmann, 1 987 ; Dervieux et al. ,  1 990 ; Potti et al. 1 988  ; Gil-Delgado et al. ,
1 992 ; Blondel et al. ,  1 993) and the following can be summarized. There i s  a 
greater variabi lity in  life-history traits of this  species in the Mediterranean area 
than in  the rest of its breeding area. In the Mediterranean region, Blue Tits mostly 
live in evergreen forests where there are fewer available food resources during the 
breeding period than in the deciduous forests where the species usually lives in 
temperate Europe further north. This leads to smaller clutch-sizes and conse
quently to a fewer number of nest1ings per brood. Moreover, breeding time i s  
generally late so that Mediterranean populations lay a t  the same time-period than 
the more northern populations that live under climatically harsher conditions. The 
most extreme example is shown by the Corsican population with a particularly late 
laying time period occurring in May (Blondel & Isenmann, 1 979 ; Blondel et al. ,
1 990 ; Lambrechts & Dias, 1 993) .  However, another population living in ever
green Holm Oaks (Quercus ilex) in southern Spain shows an early 1aying period 
that takes place in March (Isenmann et al. , 1 990). The late-laying Corsican 
population with small clutches i s  known to be well adapted to small surplus 
feeding resources that appear relatively late in spring (Blondel et al. ,  1 99 1 ) . The 
ear1y laying birds in southern Spain might behave this way because they have to 
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finish their breeding cycle by the time when high temperatures occur there, i .e .  in 
early May (lsenmann et al. , 1 990) . Finally, each population must adapt to very 
different local environmental constraints. In addition, many of the habitats in the 
Mediterranean are located in montane areas which further adds to the complexity 
of the topic. 

In northem Africa, where most B lue Tit populations live in montane areas 
covered with evergreen oaks (Quercus ilex and Q. suber) and Cedars (Cedrus 
atlantica) ,  data collected in Morocco (lsenmann et al. , 1 982 ; B aouab et al. ,  1 986) 
and in Algeria (Moali & Isenmann, 1 990 ; Moali et al. ,  1 992) did not greatly differ 
from those collected in Mediterranean Europe. The present data collected in  Zeen 
Oak forests at 500 rn fit the limits already known, but those collected at 1 000 rn 
show sorne differences . In the latter habitat, the mean clutch s ize (about 7 .4 eggs) 
is the highest ever found in North Africa, with a small proportion of females laying 
clutches as high ( 1 0- 1 2  eggs) as those laid in  high quality habitats in  temperate 
Europe.  Furthermore, knowing that clutch size and breeding success generally 
decrease with altitude (see Glutz von Blotzheim & B auer, 1 993) ,  the Djebel
Ghorra ( 1  000 rn a.s . l . )  birds show another originality since their mean clutch size 
and breeding success are significantly higher than those recorded at Djebel Edough 
(500 rn a .s . l . ) .  Montane Zeen Oak forests at the former site probably constitute a 
high-quality habitat through their high number of caterpillars that are the basic 
food items for Blue tits allowing the breeding performances of the birds to be 
slightly similar to those in European deciduous oak woods .  We suggest that this 
high habitat quality corms from the leafing phenology of the Zeen Oak renewing 
ali its leaves in the spring like deciduous oaks do, offering, thus ,  a large amount 
of young leaves to a proportional amount of caterpillars for which young leaves are 
the essential food items. However, shorter spring days in northem Algeria (the 
reduction is 2 to 3 hours per day) compared to Central Europe probably reduce the 
effect of habitat quality (see Lack, 1 966). Another factor that may hamper breeding 
performances of these populations is the southern and peripheral position of 
northem Africa leading to probable lower variation in the seasonality of food 
resources (see Ricklefs , 1 980, Jlirvinen, 1 986).  Other constraints related to 
demographie traits of these North African B lue Tits remain unknown (see Blondel 
et al. ,  1 992).  
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RÉSUMÉ 

La reproduction des Mésanges bleues d ' Afrique du Nord (Parus caeruleus 
ultramarinus) nichant à 500 rn et à 1 000 rn d' altitude dans des forêts de Chêne 
zéen (Quercus faginea) dans le nord-est d ' Algérie a été étudiée de 1 9 9 1  à 1 993. 
Si les oi seaux nichant à 500 rn d ' altitude montrent des paramètres de la 
reproduction (date et grandeur de ponte, succès de reproduction) classiques en ces 
latitudes, ceux nichant à 1 000 rn montrent quelque originalité en ce sens que leur 
grandeur de ponte moyenne (7 ,4) est la plus élevée j amais trouvée en Afrique du 
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Nord, environ 1 2  % des femelles pondant 1 0  à 1 2  œufs par ponte. Ces valeurs 
rappellent celles trouvées chez des oiseaux nichant dans des chênaies décidues 
d ' Europe. En effet, le Chêne zéen est un arbre semi-sempervirent qui garde ses 
feuilles pendant l ' hiver mais les renouvelle toutes au printemps comme un chêne 
décidu, permettant ainsi le développement d' une grande quantité de chenilles 
dépendantes de feuilles fraîches et qui sont les proies de base des mésanges. Ces 
populations illustrent 1' extrême variabilité des caractéristiques morphologiques et 
écologiques des populations méditerranéennes de Mésange bleue soumises à des 
i solements importants et des habitats de qualité variable. 

Key words : reproduction, Mésange bleue Parus caeruleus, grandeur de 
ponte, Chêne zéen Que reus faginea, Algérie. 

SUMMARY 

The breeding ecology of North African Blue Tits (Parus caeruleus ultrama
rinus) nesting at 500 rn and 1 000 rn a.s . l .  in Zeen Oaks (Quercus faginea) was 
studied over a three-year period ( 1 99 1 - 1 993) in northeastem Algeria. The data 
(laying period, clutch size, breeding success) collected at 500 rn fit the limits 
already known, but those collected at 1 000 rn show sorne differences. In the latter, 
the mean clutch size (7.4 eggs) is the highest ever found in North Africa, about 
1 2  % of the females lay 1 0  to 1 2  eggs per clutch. These clutch sizes are similar to 
those found in birds breeding in European oak woods .  The Zeen Oak is a 
semi-evergreen tree that keeps its leaves more or Jess alive over winter before 
renewing them ail in the spring like a deciduous oak whose young leaves allow the 
development of a great amount of caterpillars , the basic food i tems for tits . These 
populations illustrate the high variability in morphology and in life-history traits of 
B lue Tits living in Mediterranean habitats. 

Key words : breeding ecology, Blue tit Parus caeruleus, clutch size, Zeen 
Oak Quercus faginea, Algeria. 
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