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 The works of urban ornithology in the world and more lately in France, reveal that the increasing of avian 
richness in urban areas is a common phenomenon which is progressing actually. However, at a given Time, this 
specific richness will decrease when the urbanization degree will increase.
 Not that far, it was commonly accepted that we are perceiving less birds in urban areas, according to 
historical studied [26]. 
 As a result, the idea that cities are ornithological 
urban ornithology. Even some people does pretend that the urban environment could provide refuge for some 
species that are facing difficulties due to the disappearance of their natural environment.
  Then, it seems that the specific richness and the avifauna changes in urban areas, are not due to chance but 
can be explained by passive and active urbanization [13].
 The city then becomes a fabulous laboratory for studying the biodiversity and evolution
important constrains are exerted on species that will come up against new factors of brightness, dispersal of food 
and predation[10]. 
 Sometimes the city can even serve as a refuge for certain species, in consequence of their natural 
environment diminishment. 
  Most of the species that are in towns are called generalists but others have been specialized for this type of 
environment: the Columbidae. 
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A B S T R A C T  
The evolution of urbanization should be adjusted with more sustainable development 
goal, because the protection of biodiversity in urban environments is imperative, but 
before protecting, it should be characterized. In fact, the majority of peopl
an urban environment, and it is important to study the manner in which birds are able to 
adapt to this environment. The urban ornithology is a new science in our country: the 
first works began in Eastern Europe in the 70’s. Common birds are m
technique of listening points. A first survey is made at the beginning of the nesting 
period in many observation sites, mostly located in the green areas of the city. Each 
survey lasts approximately10 minutes and is to note all doves’ indiv
We divided the town into squares of 100m side and the goal is to know the density of 
each species. The large parks and green spaces include the most species. They are 
essentially forest species that take advantage of these spaces: The
(Streptopelia turtur) 0.913%, The Laughing Dove (
0.761%.There are species related to the structure: The Feral Pigeon (
livia)43.906%.The generalist species: The Collared Dove (Streptopelia decaocto)54.416 
%.However, most often we find the Feral Pigeon (Columbalivia
Collared Dove (Streptopelia decaocto) on wooded areas, the Turtle Dove 
(Streptopeliaturtur) in outlying areas and the Laughing Dove (
built in peripheral areas. 
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INTRODUCTION 

The works of urban ornithology in the world and more lately in France, reveal that the increasing of avian 
richness in urban areas is a common phenomenon which is progressing actually. However, at a given Time, this 

richness will decrease when the urbanization degree will increase. 
Not that far, it was commonly accepted that we are perceiving less birds in urban areas, according to 

As a result, the idea that cities are ornithological deserts, begin to be abandoned due to the development of 
urban ornithology. Even some people does pretend that the urban environment could provide refuge for some 
species that are facing difficulties due to the disappearance of their natural environment. 

Then, it seems that the specific richness and the avifauna changes in urban areas, are not due to chance but 
can be explained by passive and active urbanization [13]. 

The city then becomes a fabulous laboratory for studying the biodiversity and evolution
important constrains are exerted on species that will come up against new factors of brightness, dispersal of food 

Sometimes the city can even serve as a refuge for certain species, in consequence of their natural 

Most of the species that are in towns are called generalists but others have been specialized for this type of 
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Sciences, University of Badji-

The evolution of urbanization should be adjusted with more sustainable development 
goal, because the protection of biodiversity in urban environments is imperative, but 
before protecting, it should be characterized. In fact, the majority of people live now in 
an urban environment, and it is important to study the manner in which birds are able to 
adapt to this environment. The urban ornithology is a new science in our country: the 
first works began in Eastern Europe in the 70’s. Common birds are monitored by the 
technique of listening points. A first survey is made at the beginning of the nesting 
period in many observation sites, mostly located in the green areas of the city. Each 
survey lasts approximately10 minutes and is to note all doves’ individuals seen or heard. 
We divided the town into squares of 100m side and the goal is to know the density of 
each species. The large parks and green spaces include the most species. They are 
essentially forest species that take advantage of these spaces: The Turtle Dove 

, The Laughing Dove (Spilopelia senegalensis) 
.There are species related to the structure: The Feral Pigeon (Columba 

Streptopelia decaocto)54.416 
Columbalivia) on built areas, the 

) on wooded areas, the Turtle Dove 
) in outlying areas and the Laughing Dove (Spilopeliasenegalensis) on 
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The works of urban ornithology in the world and more lately in France, reveal that the increasing of avian 
richness in urban areas is a common phenomenon which is progressing actually. However, at a given Time, this 

Not that far, it was commonly accepted that we are perceiving less birds in urban areas, according to 

deserts, begin to be abandoned due to the development of 
urban ornithology. Even some people does pretend that the urban environment could provide refuge for some 

Then, it seems that the specific richness and the avifauna changes in urban areas, are not due to chance but 

The city then becomes a fabulous laboratory for studying the biodiversity and evolution, because very 
important constrains are exerted on species that will come up against new factors of brightness, dispersal of food 
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 The Columbidae are a family of birds that are constituted of 42 genus And 321 existing species of pigeons 
and related. It is the only living family of the Columbiformes order, which also includes the extinct family of the 
Raphidae (dodo and solitaire) [25].Presentin the city, the Columbidae are often considered as pests, dirty, and 
transmitting many diseases. If everyone knows a "pigeon", a few of them knows that there are several species: 
Feral Pigeon (Columba livia), which has a wild and urban shape by crossbreeding (interbreeding) with domestic 
pigeons. The Stock Dove (Columba oenas), the Common Wood Pigeon (Columbapalumbus), the Laughing 
Dove (Spilopeliasenegalensis), the Turtle Dove (Streptopeliaturtur) and the Collared Dove 
(Streptopeliadecaocto). Classification, (version 2.8, 2011), the international Ornithological Congress. 
 The contributing factors for the installation of exotic species are: a dynamic of very active population, a 
strong colonization capacity of different substrates and conservation of genetic variation of the original air a 
lower predation pressure and the parasitic infections favoring the apparent competition with native species. 
 However, the urban ornithology considered as early existing in our country, does not really allow us to be 
well informed about its urban characteristic influence on avifauna in places which are densely or less densely 
urbanized. Thus, this work takes part on a global monitoring intricate unsettled question about those species; it 
aims at observing, counting the present species in urban areas, and establishing a cartographic representation of 
it. 
 
Indeed, our study aims at:  
1. Establishing an inventory of Columbidae in the urban tissue of Annaba’s city. 
2. Elaborating a spatial cartography distribution of different Columbidae's species. 
 

MATERIALS AND METHODS 
 

Presentation of the study area: 
 Our study was realized in the furthest north-east limit of Algeria, more precisely in Annaba (Latitude 
36°.30 N & 37°.03 N &7°.20 E & 8°.40 E). This region is located at 600 km from the capital Algiers, it extends 
at about 80 km on the Mediterranean cost, it covers 1412 km2, it is geographically bordered by the 
Mediterranean Sea by the north, the wilaya of Guelma by the south, the wilaya of El-Tarf by the east and the 
wilaya of Skikda by the west. 
 

 
 
Fig. 1: Satellite map representing the study zone [2]. 
 
Biological model: 
 The Columbidae are a family of birds which is constituted of 40 genus and a little more than 320 existing 
species of pigeons related. It is the only family of Columbiformes which is still alive [12].  
 
Work Methodology: 
Date and place of the study: 
 The study was conducted from February 13, 2013 until May 20, 2013 at the urban tissue of Annaba’s 
downtown, including all parks and green spaces surrounded by urban sites, mainly Christian cemetery, the 
course of the revolution, the plot Alexis Lambert (Ex-Lambert and Place George Ishaq). 
 
Evaluation of birds abundance: 
 The chosen method is that of Punctual Abundance Index (P.A.I) [6,17] adapted here to the particular case of 
urban birds that are more visually detectable than forest birds. This method is especially oriented to the 
sampling stands of Columbidae. The punctual abundance index is for an observer to still stand for a fixed term 
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for several minutes (5-20 minutes) and record all contacts with birds (audio and visual). The listening points are 
arranged so that followed surfaces do not overlap. Therefore, it is necessary to maintain a minimum distance of 
100 m between the listening points. Indeed, the detectable distance of species songs varies according to the 
species function: it can be for example, about a hundred meters for most sparrows.  
 We must apply two enumeration sessions that must be carried out strictly in the same location, 
and which will have been previously identified cartographically using GPS. The first one was realized 
at the beginning of spring and can take into account sedentary species and early migratory ones. The 
second made later in the season can count more late migrants. As for us, we made a first pass at the 
beginning of the breeding season several observation sites located mostly in the green areas of the 
town, and enumeration at suitable sites. The work was done early in the morning (6:00 GMT+1 to 
8:00 GMT+1) and before sunset (Approximately 17:00 GMT+1 to 19:00 GMT+1). Each statement 
lasts approximately 10 minutes and consists of recording all Columbidae individuals seen or heard. 
 
Characterization of habitats: 
 In our inventory, we have divided the inventoried habitats in forest habitat, urban habitat and pseudo-forest 
habitat. Forest habitats: These are parks, cemeteries and wooded green space downtown. Urban habitats: These 
are the points where the built is predominant without green spaces, and without trees. The pseudo-forest 
habitats: These are the points where the presence of trees and greenery was noted, but with the built nearby. 
 
Mapping bird abundance: 
 The distribution of different species has been highlighted on Annaba’s downtown map. The map of each 
species was conducted to determine the preferential site of each species and interspecific competition. 
 
Statistical Analysis: 
 The numbers of all species encountered were treated with Microsoft Excel 2013, we calculated the average 
and standard deviation for each species, thanks to the basic statistics. Comparison of spatial distributions, and 
densities of the workforce has been treated by the STATISTICA software (version 8, 2008); to clarify first the 
correlations between different species and between different habitats, and come out with a conclusion on 
interspecific competition. 
 
Results: 
Distribution of biotopes: 
 Of the 423 sampled points, it was possible to identify three major biotopes groups, namely: The biotopes 
characterized by vegetation and trees (Forest Environments); biotopes characterized by the frame (Urban 
Environments) and finally the biotopes located between the two first; characterized by the frame but also by 
trees and potential nesting sites (Pseudo-forest environments)(Table1). 
 
Table 1:Distribution of Surveys by biotopes. 
Biotope Forest Pseudo-Forest Urban Total 
Number of surveys 87 82 254 423 
Percentage (%) 20.567 19.385 60.047 100 

 

 
 
Fig.2:Percentage of surveys by biotopes. 
 
Distribution of Columbidae: 
 423 points of inventories were performed. In each point, every seen or heard individual belonging to the 
Columbidae family was recorded. The average of encountered individuals per family and per point (Table 2). 
 
 
Distribution of Columbidae by substrates: 
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 423 inventory items were made. In each point, everyone in the Columbidae family seen or course was 
identified. Their position and status were observed, namely: in flight, on vegetation or on the frame. The average 
of encountered individuals per family and per point (Table 3). 
 

 
 
Fig. 3:Distribution of different biotopes. 
 
Table 2: Distribution of Columbidae by biotopes. 

Points 
Collared Dove 

Seen 
Collared Dove  

Heard 
Turtle Dove 

Seen 
Turtle Dove 

Heard 
Laughing 
Dove Seen 

Laughing 
Dove Heard 

Feral Pigeon 
Seen 

Feral Pigeon 
Heard 

Total 2116 742 4 44 40 0 1458 848 
Average 5.002±4.642 1.754±2.202 0.009±0.137 0.104±0.591 0.094±0.559 0±0 3.446±4.440 2.004±4.208 

Percentage 40.289 14.127 0.076 0.837 0.761 0 27.760 16.146 

 

 
Fig. 4:Percentage of encountered species. 
 
Table 3: Distribution of Columbidae by substrates. 

Points 
Collared Dove 

Vegetation 
Collared Dove 

Built 
Turtle Dove 
Vegetation 

Turtle Dove 
Built 

Laughing Dove 
Vegetation 

Laughing 
Dove Built 

Feral Pigeon 
Vegetation 

Feral Pigeon 
Built 

Total 2178 680 48 0 40 0 1076 1296 
Average 5.002±4.642 1.754±2.202 0.009±0.137 0.104±0.591 0.094±0.559 0±0 3.446±4.440 2.004±4.208 

Percentage 41.469 12.947 0.9139 0 0.761 0 20.487 24.676 

 

 
Fig. 5:Percentage of species by substrates. 
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Density of Columbidae: 
 Thedensity of Columbidae encountered during our work is 124.16 ind/10ha. That of the Collared Dove is 
the largest with 67.56 ind/10ha, followed by Feral Pigeon 54.51 ind/10ha, the Turtle Dove 1.13 ind/10ha and 
0.94 ind/10ha the Laughing Dove (Table4). 
 
Table 4: Distribution of Columbidae by environments. 
 Collared Dove Turtle Dove Laughing Dove Rock Dove Total 
Total 2858 48 40 2306 5252 
Average/survey 6.756±5.069 0.113±0.605 0.094±0.559 5.451±6.353 12.416±5.086 

 
Feral Pigeon: 
Distribution of Feral Pigeon by environment: 
 The Feral Pigeon was seen in 266 records, and heard in 151 ones. It was seen in 42 points of the forest 
environment and heard in any points. In urban areas we have seen it 161 times and heard it 85 times. For 
pseudo-forest environments, we have seen and heard it respectively 63 and 66 times(Table5). 
 
Table 5: Distribution of Feral Pigeon by environments. 
Biotopes Forest (87) Urban (254) Pseudo-forest (82) Total (423) 
Surveys Seen Heard Seen Heard Seen Heard Seen Heard 
Number of surveys 42 0 161 85 63 66 266 151 
Percentage (%) 48.275 0 63.385 33.464 76.829 80.487 62.884 35.697 

 

 
Fig. 6:Percentage of Feral Pigeon by environments. 
 

 
 
Fig. 7: Density of the Feral Pigeon. 
 
Collared Dove: 
Distribution of the Collared Dove by environment: 
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 The Collared Dove was seen in 345 records, and heard in 209 ones. It was seen in 79 points of the forest 
and heard in 53 of those points. In urban areas we have met it 195 times and heard it 117 times. For pseudo-
forest environments, as we have seen and heard it respectively 71 and 39 times (Table 6). 
 
Table6: Distribution of the Collared Dove by environments. 
Biotopes Forest (87) Urban (254) Pseudo-forest (82) Total (423) 
Surveys Seen Heard Seen Heard Seen Heard Seen Heard 
Number of surveys 79 53 195 117 71 39 345 209 
Percentage (%) 90.804 60.919 76.771 46.062 86.585 86.585 81.560 49.408 

 

 
Fig. 8:Percentage of Collared Dove by environments. 
 

 
Fig. 9: Density of the Collared Dove. 
 
Turtle Dove: 
Distribution of the Turtle Dove by environments: 
 The Turtle Dove was seen in two records and heard in 15 ones. It was heard but not seen in 15 points of the 
forest environment. In urban areas it has neither met nor heard. For pseudo-forest environments, we have seen 2 
times and not heard. (Table7). 
 
Table7: Distribution of the Turtle Dove by environments. 
Biotopes Forest (87) Urban (254) Pseudo-forest (82) Total (423) 
Surveys Seen Heard Seen Heard Seen Heard Seen Heard 
Number of surveys 0 15 0 0 2 0 2 15 
Percentage (%) 0 17.241 0 0 2.439 0 0.472 3.546 
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Fig. 10:Percentage of the Turtle Dove by environments. 
 

 
Fig. 11:Density of the Turtle Dove. 
 
Laughing Dove: 
Distribution of the Laughing Dove per environment: 
 The Laughing Dove was seen in 15 records, and not heard in any of the realized ones. It has been seen in 15 
points of the forest environment and heard in none points (Table8). 
 
Table 8: Distribution of the Laughing Dove per environment. 

Biotopes Forest (87) Urban (254) Pseudo-forest (82) Total (423) 
Surveys Seen Heard Seen Heard Seen Heard Seen Heard 
Number of surveys 15 0 0 0 0 0 15 0 
Percentage (%) 17.241 0 0 0 0 0 3.546 0 

 

 
 
Fig. 12: Percentage of the Laughing Dove per environment. 
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Fig. 13: Density of the Laughing Dove.
 
Interactions between species: 
 There are significant differences between the total of different species by the sampling point. Differences 
are significant at p <0.05. There is a very highly significant difference (***) 
Turtle Dove Fobs = 70.1760;t = 26.76; p = 0.00000
   

Fig. 14:Box plot representing Collared Dove Vs Turtle Dove.
 
 There is a very highly significant difference (***) between the Collared Dove and the laughing dove. F
80.0309;t = 26.8636; p = 0.00000. 
 

Fig. 15:Box plot representing Collared Dove Vs LaughingDove.
 
 There was a highly significant difference (**) between the Collared Dove and Feral Pigeon. F
= 26.76; p = 0.001. 
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Box plot representing Collared Dove Vs LaughingDove. 

There was a highly significant difference (**) between the Collared Dove and Feral Pigeon. F

There are significant differences between the total of different species by the sampling point. Differences 
between the Collared Dove and 

There is a very highly significant difference (***) between the Collared Dove and the laughing dove. Fobs = 

There was a highly significant difference (**) between the Collared Dove and Feral Pigeon. Fobs= 70.1760;t 



336                                                                  
Advances inE

Fig. 16:Box Plot representing Collared Dove vs Feral Pigeon.
 
There is a very highly significant difference (***) between the Turtle Dove and Feral Pigeon. F
=-17.2031; p = 0.00000. 
 

 
Fig. 17:Box Plot representing Turtle Dove vs Feral Pigeon.
 There is a very highly significant difference (***) between the Laughing Dove and Feral Pigeon. F
128.8238;t =-17.2753; p = 0.00000. 
 
 

 
Fig. 18:Box plot representing Laughing Dove Vs Feral Pigeon.
 
Discussion: 
 Studying the relations between introduced species, of their preferential habitats and the native species 
(indigenous) can be important to predict the effects of invasions on native populations. To study this impact, we 
followed the relationship between the
Columbidae in the study area, to anticipate a negative effect on established species that results after the 
introduction of a potential competitor. The first species followed in our surveys 
(Streptopelia decaocto). 
 It is the most abundant species in our sample, it is found in almost all of the statements, and its distribution 
and density are fairly homogeneous.
 Encountered in forest environments 90.80% seen and 60.92% heard, in pseudo
seen and 86.58% heard, in urban areas 76.77% seen and 46.06 heard, this confirms its status of generalist 
species and its adaptive capacity. 
 This species was absent in our country, there are less than 20 years ago, but after its involuntary 
introduction, it has continued to prove its exceptional colonial power, invading all sectors and making shade for 
other similar species. This is consistent with Europe
by this species decades ago, and therefore preferential nesting sites of the dove are well studied in Europe. The 
second species identified is the Pigeon (
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 The Feral Pigeon is found in all environments, with different frequencies which are: 48.27% seen in the 
forest areas and 0.00% heard; 63.38% seen in urban areas and 33.46 heard and finally 76.82% seen and 80.48% 
heard in the pseudo-forest environments. This pigeon is very widespread throughout Algeria, from the coast into 
the Sahara, wherever rock formations or human dwellings are located not far from water sources that serve as 
drinking troughs [18]. 
 The Feral Pigeon (Columba livia), despite being one of the most studied species of birds in the behavioral 
sciences (especially in cognitive experiences) has been rather neglected in ecological studies. Present in most 
European and American cities, sometimes with high densities [21], pigeons of towns are descendants of 
domestic Rock Doves (Columba livia). The demographic success of pigeons in cities can be attributed to the 
low level of predation [27] and the presence of food resources and nesting sites throughout the year. 
 The third species identified is the Turtle Dove (Streptopelia turtur). The Turtle Dove is encountered in 
some surveys. Encountered in forest environments, pseudo-forest environments, it is absent in urban areas, it 
confirms its status as a specialist species. Nesting subspecies are S. t. arenicola and S. t. hoggara. This species is 
not a very competitive species; this is expressed by our statistical tests. There is a very highly significant 
difference (***) between the Collared Dove and the Turtle Dove Fobs =70.1760;t= 26.76 p = 0.00000; and a 
very highly significant difference (***) between the Turtle Dove and Feral Pigeon Fobs = 110.2064; t= 17.2031; 
p = 0.00000. Which expresses the lack of Turtle Dove at the meeting of the Collared Dove and Feral Pigeon. 
 This implies that the statements with more Collared Dove do not contain Turtle Doves, and statements with 
more Feral Pigeons do not contain Turtle Doves. Demonstrating the lack of competition Streptopelia turtur 
against other species of Columbidae.  
 The fourth species identified is the Laughing Dove (Spilopelia senegalensis). 
 The Laughing Dove is found exclusively in forest environments, with different frequencies, which are: 
17.241% seen in the forest areas and 0.00% heard. It is an expanding species, it have colonized almost every 
oasis in 1964 [14,15,16]The attested nestingof the Laughing Dove in the suburbs of the city of Annaba is fully 
observed in the dynamic expansion since several decades through the Algerian territory [20], Moroccans [28] 
and Tunisians [8]. According to Gibbs et al. the use of urban and suburban areas of the Laughing Dove is a 
widespread phenomenon across its entire range, but would prove particularly marked in the regions in contact 
with the colonization front. 
 The observation of the species on the Campus of Annaba’s Badji Mokhtar University is in this context, like 
the many observations mentioned in urban parks of northern Moroccan cities [28]. Although it is an invasive 
species, expansion is very slow and erratic; it tests all backgrounds and chooses the most favorable. So its 
presence confined to forest environments, that could make clear to us that is a new species for the city of 
Annaba, and that expansion is still in progress and confirmation. However, nor the common wood pigeon 
(Columbapalumbus) nor the Stock Dove (Columbaoenas) were identified during our surveys. These absences 
are due to the ecology of each species and the biogeographical situation of the city. 
 
Conclusion: 
 While very common species saw their numbers decrease, others, like the Collared Dove, are increasing. The 
results of our study show, in fact, clearly, the predominance of the Collared Dove. The latter, reported for the 
first time in Algeria in 1994 [5] shows an extraordinary hardiness and adaptability. Its colonial spirit allowed it 
to go beyond all environmental constraints and invade Europe and North Africa. 
 Thus, the study of urban populations seems particularly interesting because, by its characteristics, the urban 
environment imposes sometimes very different constraints of the original one. [24]. The significant presence of 
the Collared Dove in urban areas, unequivocally illustrates the adaptive capacity of the species in any 
environment and especially at any ecological and anthropogenic constraint. Consequently, species that have the 
ability to occupy an important place are probably the most likely to succeed the invasion of new environments 
that species that are highly specialized. The success of avian invaders would be based on three characteristics 
that are ecological flexibility, tend to discover unoccupied habitats and an ability to shift the preferred habitat. 
 Moreover, the interests of our work first consists on the fact of establishing a map and an inventory, hitherto 
non-existent, of the Columbidae in the urban tissue of Annaba, then establish an observation: that of a rapid and 
uncontrolled expansion of a population. In addition, new avenues of research could open to us: garner 
ornithological data on the presence and abundance of bird species in Annaba intramural[4], study how 
urbanization sorts species of birds to get "urbanophiles" and "urbanophobes" [11]. 
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