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Abstract: The study of the reproduction of the Glossy Ibis (Plegadis falcinellus) in Tunisia was undertaken from 2008 to 2010. Until 
the discovery of nesting in 2008, this species had only been considered as wintering in Tunisia. The Tunisian breeding population 
resides in the Lebna Dam in the north east of the country where it forms a mixed nesting colony with other species of the family 
Ardeidae ((Bubulcus ibis (Bi): 388 pairs, Ardeola ralloides (Ar): 17 pairs, Egretta garzetta (Eg): 27 pairs), (Bi: 300 pairs, Ar: 25 
pairs, Eg: 40 pairs) and (Bi: 400 pairs, Ar: 30 pairs, Eg: 10 pairs) recorded in 2008, 2009 and 2010 respectively). All nests were 
constructed on Acacia horrida. Laying began in early May. The average clutch size over the three years of the study was 3.44 ± 0.73 
eggs (N = 29 nests). Hatching success was 83 % (2.86 ± 1.18 eggs hatched/nest) and 2.65 ± 1.17 hatchlings/nest survived until the 
age of 10 to 12 days. Egg mortality was 17% during the incubation phase and chick mortality was 7.2%. No interannual variation 
was detected in these parameters. 
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1. Introduction 

The Glossy Ibis (Plegadis falcinellus) has a 

cosmopolitan distribution [1]. Its current reproduction 

zone is vast and scattered. The most important 

reproduction sites are situated in the south east of 

Africa, Madagascar, the south of Europe, the Middle 

East, South East Asia, Australia, as well as the coasts 

of North America and the the Caribbean [2]. In North 

Africa, Glossy Ibis had nested commonly in Morocco 

and Algeria in the 19th century [3, 4]. Subsequently, 

recording of the reproduction of the species had halted 

for almost a century only to begin again with new 

recordings of reproduction at the mouth of the Massa 

Wadi in 1994 [5], in the palm grove of Marrakech, 

Morocco in the 80’s [4, 6], and at Lake Tonga, Lake 

Fetzara, Dakhla, and Chatt in Algeria [7, 8]. This return 

of Glossy Ibis has also concerned several 
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Mediterranean European countries (continental Italy [9]; 

Sardinia [10]; the South of France [11]; Spain [12]).  

Conversely in Tunisia, the Glossy Ibis has always 

been observed in double passing (pre and postnuptial) 

and in winter in wetlands around Tunisia with the 

postnuptial passage being the most prominent [13].  

According to Shogolev [14], the majority of these 

individuals are without a doubt from the Balkans, 

while some Ukrainian populations that winter in the 

Niger Basin also pass through Tunisia while crossing 

the Sahara. This bird had only ever been known as a 

wintering species [3, 13, 15, 16] until nesting was 

observed for the first time in 2008 at Lebna in Cap 

Bon [17].  

Because of their vulnerability, their conservation 

value and their quick response to environmental 

disturbances, the waders, such as Glossy Ibis, are 

regarded as bio-indicators water-birds [18, 19]. Then 

it was essential to study the reproduction of this 

important species on Lebna dam. In order to assess the 
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sustainability of settlement of Glossy Ibis in Lebna 

dam and to determine its reproductive performance we 

propose to carry out a complete study of the breeding 

parameters of this species. Thus we propose to do: 

 Estimate the Glossy Ibis populations size; 

 Provide information on preliminary population 

parameters (such as the nesting period, the average 

clutch size, hatching success, fledging success and 

breeding success. 

2. Materials and Methods 

The study was undertaken at Lebna Dam in Cap 

Bon. The dam is located in the north east of Tunisia 

and covers a surface of 724 ha with a reservoir of 30 

million m3 of water (Fig 1).  

The site is formed of two major parts, a lagoon and 

Lebna Wadi. The latter feeds the lagoon with fresh 

water, which drains into the Mediterranean. The bank 

of the lagoon, the bank of the Wadi, and other shallow 

parts of both provide favorable habitat for the growth 

of (Phragmites australis) and (Typha latifolia), which 

extend for a surface of 40 ha. The flooded zone (20 ha) 

is covered by herbaceous aquatic plants and the 

surrounding plains are cultivated by vegetable and 

cereal crops. During the three study years, the Glossy 

Ibis always nested within the same mixed heronry that 

contained the Cattle Egret (Bubulcus ibis; 2008: 388, 

2009: 300 and 2010: 400 pairs) (the dominant species), 

the Little Egret (Egretta garzetta; 2008: 27, 2009: 40 

and 2010: 10 pairs), and the Squacco Heron (Ardeola 

ralloides; 2008: 17, 2009: 25 and 2010: 30 pairs). The 

colony occupies an area of 100 m2 on a small island 

(N: 36.74521, E: 10.91661) situated 100 m from the 

bank of the lake where (Acacia horrida) and (Tamarix 

africana) grow (Fig 2).  

The south-western part of the dam (at 5 km of 

nesting area) is one of the most important feeding sites 

of the species. All feeding areas are located on the 

periphery of the colony. The most frequented one are 

Korba lagoon (at 19 km of nesting area), Lahjar dam 

(at 15 km of nesting area) and Mlaabi dam (at 11 km 

of nesting area). 

Visits to the study site were spaced in 2008 between 

the end of May (the date of the discovery of the 

colony) and the end of July, and between mid-May 

and the end of July in 2009 and 2010 at intervals of 

one visit per week, during which nests were observed 

and all changes noted.  
 

 
Fig. 1  Map showing the position of the nesting area at the Lebna dam (Google Earth 2010). 
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Fig. 2  Vegetal composition of heronry. 
 

The estimation of the total number of reproductive 

pairs was done by a direct count of constructed nests. 

All constructed nests of Glossy Ibis were individually 

marked by small numbred wooden labels placed 

below the nest. We studied 8, 18 and 3 nests during 

the 3 years, respectively. Nests were weekly checked 

from the beginning of the egg laying period with the 

aid of a mirror, fixed at the top of a pole. We recorded 

the number of eggs, hatchlings and number of chicks 

surviving per nest until the age of 10 to 12 days (when, 

upon our approach, they were capable of climbing 

from the nest).  

We considered youngs who attain 10 to 12 days as 

survivors. The clutch was considered complete when 

there was no change after two consecutive visits. The 

total mortality rate (number of eggs and young 

lost/number of eggs layed), the mortality rate of eggs 

(number of eggs lost/number of eggs layed), the 

mortality rate of young (number of lost young/number 

of eggs hatched), the fledging success (number of 

survivors/number of nest), hatching rate ((number of 

eggs hatched/number of eggs laid) × 100), hatching 

success (number of eggs hatched/nest) average clutch 

size (number of eggs layed/number of clutches) and 

breeding success (number of survivors/number of 

eggs incubated) [20] are expressed by averages and 

proportions so that these data can be compared with 

other studies.  

All Comparisons of averages of reproductive 

parameters were done using the student t-test and P < 

0.05 was used as the level of significance.  

3. Results and Discussion 

The number of breeding pairs of the Glossy Ibis has 

shown a large fluctuation over the past three years 

going from 18 couples in 2009 to only 3 in 2010 and 

all nests were built on Acacia horrida. The observed 

decline is probably due in part to the lowered water 

levels in the dam which has allowed for the 

development of a passage allowing predators and 

children to gain access to the island (Fig 3), and in 

another part to the increase in the numbers of ardeid 

nesters on the acacia, especially the Cattle Egrets. 

They are the most competitive species and reduce the 

nesting space for the Glossy Ibis, which has always 

shown a preference to nest on acacia, despite the  
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Fig. 3  Appearance of the passage leading to the nesting island. a: passage leading predators and children to the nesting island;    
b: water level of previous years. 
 

availability of nearby tamarix (Tamarix africana). 

This hypothesis can be supported by Korschgen and 

Dahlgren [21], which showed that disturbance can 

cause, in addition to increasing desertion of nests and 

reducing hatching or fledging success, a decline in the 

number of breeding pairs. 

Regardless of study year, nesting in Lebna dam has 

always begun in early May, early relative to what was 

noted by Heim de Balzac and Mayaud [3] in North 

Africa (June-July) and a bit later than was noted by 

Boucheker [8] in Algeria (mid-April). This variation 

is probably due to climate variables such as rainfall 

and temperature which play an important role in 

determination of onset of breeding [22]. The timing of 

breeding of some birds like Ammodramus maritimus 

mirabilis in the Florida Everglades was related to 

rainfall preceding the breeding season, with females 

initiating nesting up to 1 month earlier in years with 

greater rainfall [23]. In the South-West of Spain, the 

earlier reproduction of Night Heron Nycticorax 

nycticorax occurred when winter temperatures were 

higher and winter rainfall lower [24]. Earlier 

reproduction in southern areas has been shown for 

other bird species, and has been interpreted as being 

due to the earlier onset of spring and production of 

food that occurs at these latitudes [24]. With the 

exception of 2009, a nest of 4 eggs with 3 young 

hatching was the most frequent case during the whole 

study period (Table 1). 

We recorded an average clutch size of 3.44 ± 0.73 

(SD) eggs, this value was considerably important 

compared with other study (Table 2). The average 

clutch size of many birds increases with increased 

distance from the equator [25]. Although some Herons 

and Egrets obey this model [26-29], no relation found 

between Glossy Ibis clutch size and distance from 

equator (Table 2).  

The maximum clutch was 4 eggs whereas the 

minimum of 1 or 2 eggs only represented 7% of the total 

nests. The majority of nests produced young and the 

maximum proportion was recorded in 2009 (Table 3). 
 

Table 1  Number of pairs producing 1, 2, 3 or 4 eggs and/or 
youngs. 

Year 
Eggs  Youngs 

Total 1 2 3 4  1 2 3 4 

2008 8 0 0 2 6  0 1 5 1 

2009 18 0 1 9 8  1 4 7 5 

2010 3 1 0 0 2  0 0 2 0 

 

a

b
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Table 2  Comparison between recorded reproductive parameters in lebna and other colonies. 

 
Average clutch size 
(egg/clutch) 

Hatching rate % 
(eggs hatched/eggs laid) 

Fledging success 
(survivor/nest) 

(Lebna) Tunisia (present study) 3.44 83% 2.65 

Algeria [7] 3.9  3.3 

Algeria [8] 3.7 89% 2.7 

Palearctic [1] 4 (3-6)   

Australia [30] 3.1 (2-6)  1.0 

North America [31-34]  2.4-2.9  0.4-1.0 
 

The hatching success and the fledging success of 

young over the 3 study years attained respectively 

2.86 ± 1.18 (SD) eggs/nest and 2.65 ± 1.17 (SD) 

young/nest. The breeding success of the Glossy Ibis 

noted at Lebna was 72%, its maximum being in 2009 

(Table 3). 

The total mortality rate reached 23% over the two 

phases of incubation and rearing (until 10 to 12 days 

old young). The birds lost 17% of their eggs during the 

first phase and 7.2% of their young during the second 

phase. Otherwise stated, mortality touched 0.58 ± 0.94 

(SD) eggs/nest and 0.31 ± 0.66 (SD) young/nest. In 

2008, the low mortality rate of Glossy Ibis compared 

with recorded for other ardeid nesters (Bubulcus ibis: 

52.22% and Ardeola ralloides: 41.87%) [17] is 

probably due to site selection by this species, which at 

Lebna has always chosen to nest on Acacia horrida, 

with long and dense spines, that provide more 

protection for eggs and nestlings, in contrast to some 

other species of ardeid birds which nest in the more 

exposed branches of Tamarix africana.  

Average clutch size, hatching success, fledging 

success, and mortality rate did not show inter-annual 

variation (Table 4). 

4. Conclusions 

Because of its vulnerability and conservation value, 

Glossy Ibis is ecologically considered as one of the 

most remarkable species. In fact, considering its quick 

response to environmental disturbances, it is regarded 

as one of water-birds bio-indicators. This response 

may be manifested by a decrease in number of 

breeding pairs which will automatically affect the 

species’ reproductive parameters (hatching success, 

fledging success and breeding success), which are 

essential for Assessment of nesting birds. 

The measurement of reproductive parameters of the 

Glossy Ibis in Tunisia was not possible until 2008, 

date of the first reproduction of the species in this 

country. It is in Lebna dam where she trained with 

other herons a mixed nesting colony. 

During the entire period of our study, the species 

has consistently nested on the same site within the 

same colony. Although always present, there was a 

wide fluctuation in the number of breeding couples. 

This instability is probably due to changes in rainfall. 

In fact, the elevation of the dam’s water level will 

completely isolate the island. Thus, predators and 

small children will not be able to reach the colony at 

least during the first week of incubation and rearing, 

which will avoid disturbances. 

The very high rainfall of the year 2009 (unlike 2008 

and 2010) allowed recording the highest breeding 

parameters. The values recorded during this study 
 

Table 3  Breeding parameters of Glossy ibis Plegadis 
falcinellus. 

 2008 2009 2010

Active nests 8 18 3 

Average clutch size (egg laid/clutch) 3.75 3.38 3 

Percentage of hatching (%) 76.66  88.5 66.7

Hatching success (egg hatched/nest) 2.87 3 2 

Percentage of nests with nestlings (%) 87.5  94.4 66.7
Percentage of successful nest 
(containing at least 1 survivor) (%) 

87.5  94.4 66.7

Percentage of survivors (%) 91.3  92.6 100 

Mortality (%) 30 18 33.3

Fledging Success (survivor/nest) 2.62 2.77 2 

Breeding success (%)  70 82 66.7
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Table 4  Inter-annual variation of breeding parameters. 

  
Average clutch size (egg laid/clutch)  Hatching success (egg hatched/nest) Fledging success (survivor/nest) 

2009 2010  2009 2010 2009 2010 

2008 

t 1.49 1.21  0.25 0.94 0.31 0.69 

df 24 9  24 9 24 9 

P 0.14 0.25  0.79 0.36 0.75 0.5 

2009 

t 

― 

0.77  

― 

1.37 

― 

1.04 

df 19  19 19 

P 0.44  0.18 0.3 

t: a t-test is any statistical hypothesis test in which the test statistic follows a Student’s t distribution if the null hypothesis is 
supported. It can be used to statistically test hypothesis of equality of two means;  
df: the number of observations (total number of egg or survivor concerned by comparison) minus the number of necessary 
relations among these observations; 
P: the P-value is the probability of obtaining a test statistic at least as extreme as the one that was actually observed, assuming that 
the null hypothesis is true. One often “rejects the null hypothesis” when the P-value is less than the significance level α (Greek 
alpha), which is often 0.05 or 0.01. When the null hypothesis is rejected, the result is said to be statistically significant. 
 

were higher than those mentioned by other authors in 

Australia and North America. In fact, Lebna’s 

populations showed some reproductive affinities to 

North African populations. 

Glossy Ibis has been always regarded as wintering 

in Tunisia. The reproductive performance recorded in 

this study indicates some environmental changes that 

promoted its current installation. Further work must 

be done to highlight the effect of biotic and abiotic 

factors on the eco-biology of this species on Lebna 

dam. 

Such work seems to be essential in order to take the 

necessary measures of conservation and protection of 

this new nesting population. Otherwise, the permanent 

settlement of this species in Tunisia will be 

threatened. 
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