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1. Summary 

The Aquatic Warbler Acrocephalus paludicola is a songbird belonging to the Acrocephalidae family 

and the only globally threatened passerine breeding bird species in Europe. The global breeding 

population is currently estimated at 11 500−16 400 singing males. Despite almost all of the known 

European Aquatic Warbler breeding sites being protected many of the habitats still deteriorate 

because of drainage combined with the change or abandonment of traditional land use. Similarly 

potential Aquatic Warbler wintering habitats, mainly natural wetlands in sub-Saharan West Africa, do 

decrease and disappear all over the Sahel due to land-use changes. In view of the decrease of 

Aquatic Warbler breeding populations the protection and appropriate management of potential 

Aquatic Warbler habitats in their wintering range may contribute essentially to the survival of this 

globally threatened species. 

 

Until today, the Djoudj National Park area in Northwest Senegal remains the only well-known major 

wintering site of the Aquatic Warbler in Africa. Located 30 km southeast of the Djoudj area, the 

Ndiaёl Basin forms part of the same physical region, i.e. the lower Senegal Delta. It comprises 46 550 

ha of which 10 000 ha are wetland habitats.  

 

From 2011–2014 the Ndiaël Reserve (Réserve spéciale d’avifaune du Ndiaël RSAN) was the target of 

the wetland restoration initiative “Living Ndiaël” executed among others by the “l’Association Inter-

Villagoise du Ndiaël“ AIV. The main objectives of the “Living Ndiaël” project were the long term 

revitalization of the wetland character of the Ndiaёl Basin and biodiversity restoration, including the 

creation of potentially suitable habitats for the Aquatic Warbler.  

 

The present report documents the habitat survey on potential Aquatic Warbler habitats within the 

Ndiaël Reserve carried out in January 2016 with its main objectives to verify the Aquatic Warbler in 

the wetland habitats of the reserve, to evaluate the suitability of potential Aquatic Warbler habitats 

and to train local ornithologists to enable them to safely identify the species in the field. 

 

Fieldwork was carried out from the 10th to the 20th of January by a group of three German and Swiss 

members of the Aquatic Warbler Conservation Team (AWCT) in close collaboration with local 

authorities (Direction des Eaux, Forêts et Chasses) and representatives of relevant organisations. 

Mist nets were set up in six different sites of the reserve. Aquatic Warbler were neither captured nor 

otherwise detected during our field surveys. However, given the number of potentially suitable 

habitats found during the survey the existence of Aquatic Warblers in the Ndiaël Basin appears likely. 

13 inundated or formerly inundated wetlands with moderately high herbaceous vegetation cover 

within the Ndiaël Reserve and its periphery were checked. Assuming all potential sites to be 

inundated and developing homogenous herbaceous vegetation from 20−150 cm height, we currently 

estimate an area of 751 ha in the Ndiaël Reserve to be potential Aquatic Warbler habitats. The 
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estimation of the extent of potentially suitable Aquatic Warbler habitats presented in this report is 

approximatively and there is no claim for completeness. 

 

During the expedition we were invited by the Association Inter-Villagois du Ndiaël (AIV) and staff of 

the “Direction des Eaux, Forêts et Chasses” to give short talks on Aquatic Warbler habitat 

requirements and species identification. Further we had the opportunity to show methods aiming at 

Aquatic Warbler verification as well as bird identification to members of the AIV in the field.  

 

2. Background and project overview 

The Aquatic Warbler Acrocephalus paludicola is a songbird belonging to the Acrocephalidae family 

(Fig. 1). and the only globally threatened passerine breeding bird species in Europe. The IUCN ‘Red 

List of Threatened Species’ (BirdLife International 2015) lists the Aquatic Warbler as vulnerable at the 

global level and even as endangered at the European level. The species is included in Annex I of the 

‘EU Wild Birds Directive’, in Appendix II of the ‘Bern Convention’ and in Appendix I of the ‘Bonn 

Convention’ (Aquatic Warbler Conservation Team 2013).  

The global breeding population is currently estimated at 11 500−16 400 singing males (Flade and 

Lachmann 2008). The strongly stenotopic species breeds in expanded mesotrophic treeless fens or 

similar structured wetland habitats of Central and Eastern Europe. Despite almost all of the known 

European Aquatic Warbler breeding sites being protected many of the habitats still deteriorate due 

to drainage combined with the change or abandonment of traditional land use (BirdLife International 

2015).  

 

Fig. 1. Aquatic Warbler Acrocephalus paludicola caught and ringed in the Djoudj National Park area, 

Northwest Senegal, in January 2013. 
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The Aquatic Warbler is a long-distance migrant spending the winter in West Africa. Between 1972 

and 1993 it was regularly recorded in the delta of the Senegal river in Northwest Senegal – namely in 

the Djoudj National Park – from December to March (Schäffer et al. 2006, Rodwell et al. 1996). 

However, it was not until 2007 when it was discovered that a considerable number of birds regularly 

spend the winter in the area of the Djoudj National Park (Bargain et al. 2008, Flade 2008). In 2011, 

other probably annually occupied overwintering sites were discovered in the Inner Niger Delta in 

Mali and in Mauritania near Guimi (Foucher et al. 2013). 

 

In 2013 the species’ peripheral breeding populations suffered a decline of 50 % (AWCT unpublished 

data) despite the main breeding sites in Europe now being protected (Flade and Lachmann 2008). 

Whatever the reason is for the strong decline in breeding numbers in Europe, considering the fact 

that the Aquatic Warbler annually spends 5–7 months on its non-breeding grounds in Africa and on 

migration (Flade et al. 2011) the existence of suitable habitats beyond its breeding grounds is crucial 

for its survival. 

 

Potential Aquatic Warbler wintering habitats, mainly natural wetlands in sub-Saharan West Africa, do 

decrease and disappear all over the Sahel due to land-use changes (Zwarts et al. 2009). Until today, 

the Djoudj National Park area remains the only well-known major wintering site of the Aquatic 

Warbler in Africa (Tegetmeyer 2015). There, the latest records of Aquatic Warblers were in January 

2014 when several individuals were caught near the village of Tiguet just outside of the national 

park’s borders (Julien Foucher, pers. com.). 

 

Located only 30 km southeast of the Djoudj area, the Ndiaёl Basin forms part of the same physical 

region as the national park, i.e. the lower Senegal Delta. The Ndiaël Basin comprises 46 550 ha of 

which 10 000 ha are wetland habitats. In 1965 the area was designated a faunal reserve i.e. the 

“Réserve spéciale d’Avifaune du Ndiaël”. It was designated a Ramsar site in 1977 and forms a major 

part of the UNESCO transboundary biosphere reserve of the Senegal Delta (RBT). Today the Ndiaël 

reserve is included in the “Montreux Record”, a register listing threatened wetland sites, i.e. sites 

where changes in ecological character have occurred, are occurring, or are likely to occur (The 

Ramsar Convention on Wetlands 2016). 

 

From 2011 to 2014 the Ndiaël Reserve was the target of the wetland restoration initiative “Living 

Ndiaël” executed by the Dutch company Altenburg&Wymenga ecological consultants, the 

Government Service for Land and Water Management - International Affairs DLG, Wetlands 

International and the l’Association Inter-Villagoise du Ndiaël AIV, being part of the “Living on the 

Edge” program by the Dutch bird protection organization “Vogelbescherming Nederland”. 

 

The main objectives of the “Living Ndiaël” project were the long term revitalization of the wetland 

character of the Ndiaёl Basin and biodiversity restoration, including the creation of potentially 
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suitable habitats for the Aquatic Warbler (Bos et al. 2011). Being in the vicinity of an already 

established wintering site, it appears likely that Aquatic Warblers may also populate restored areas in 

the Ndiaël Basin. Although the evaluation of the “Living Ndiaël” project during the project’s final 

stage in 2014 included a biodiversity monitoring, no specific Aquatic Warbler monitoring was 

conducted. This has mainly to do with the species’ habits of exclusively frequenting flooded grassland 

habitats. Due to this behaviour specific recording methods – especially mist-netting in flooded areas 

– are needed in order to effectively monitor the species. As such methods are time consuming and 

require a specific skill-set they could not be included into the general monitoring initiated in the 

framework of the “Living Ndiaël” project and currently carried out by local staff.  

 

In 2014 we proposed a project to identify potential Aquatic Warbler habitats within the Ndiaël 

Reserve and to actually prove the presence of Aquatic Warblers using appropriate methods. This 

project was proposed in accordance with Altenburg&Wymenga, the focal point of the CMS in Senegal 

Mme Ndèye Sene Thiam, the at that time acting conservator of the Djoudj National Park Colonel 

Ibrahima Diop and the AWCT, representing an extension of the regular bird monitoring program 

carried out in the Ndiaël. Thanks to the authorization of the conservator of the Ndiaël Reserve 

Capitaine Yéro Baldé (Direction des Eaux, Forêts et Chasses du Sénégal), the president of the AIV 

Amadou Sow and the funding provided by the African Bird Club and the Swiss Society for the Study 

and Protection of Birds Ala, we were able to conduct our survey in January 2016.  

 

Our habitat surveys provide information on potential Aquatic Warbler habitats within the Ndiaël 

Reserve and thus base-line knowledge for an Aquatic Warbler-friendly habitat management in the 

future. In view of the decrease of Aquatic Warbler breeding populations the protection and 

appropriate management of potential Aquatic Warbler habitats in their wintering range may 

contribute essentially to the survival of this globally threatened species. 

 

3. Participants and schedule of the 2016 expedition to the Ndiaël Basin 

Fieldwork during the expedition to the Ndiaël Basin in January 2016 was carried out by a group of 

German and Swiss members of the AWCT in close collaboration with local authorities and 

representatives of relevant organisations (Fig. 2). The schedule is shown in Tab. 1. 
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Fig. 2. Participants of the 2016 expedition. From left: Marco Thoma, University of Bern, Switzerland, Racine 

Diop, driver, Senegal, Cosima Tegetmeyer, representative of the BirdLife International Aquatic Warbler 

Conservation Team (AWCT), Germany, Colonel Ibrahima Diop, former conservator of the Djoudj National Park, 

helping with the organization of the expedition and accommodation, Senegal, Babacar Diange, representative 

of the Association Inter-Villagois du Ndiaël (AIV), Senegal, Benjamin Herold, biosphere reserve Schorfheide-

Chorin, Germany. 

Tab. 1. Schedule of the expedition to the Ndiaël Basin in Senegal in January 2016.  

Date Activities 

10.01.2016 AM−PM: Arrival in Dakar, continuation to Richard Toll 
11.01.2016 AM: Official meeting with Capitaine Yero Baldé (conservator Ndiaël reserve), Saint-Louis 

PM: Checking potential Aquatic Warbler habitat, Mare Barakh 
12.01.2016 AM−PM: Checking potential Aquatic Warbler habitat, Mare Gainth Ndiaye, Mare Tanay; 

Mare Daymane, Mare Barakh near Yetti Yone 
13.01.2016 AM−PM: Checking potential Aquatic Warbler habitat, Trois Marigots, Mare Kone, Mare 

Modane, Mare Djirim; Mare Nadaiel, site “drainage” 
14.01.2016 AM: Theoretical workshop with members of the AIV, Ross-Béthio 

PM: Checking potential Aquatic Warbler habitat, Mare Boppu Tare 
15.01.2016 AM: Participation international Ramsar bird count  

PM: Meeting with the Djoudj National Park administration at the national park’s biological 
station 

16.01.2016 AM−PM: Mistnetting and cage trapping at Mare Nadaiel, Mare Barakh near Yetti Yone 
17.01.2016 AM−PM: Mistnetting and cage trapping at Mare Barakh , 
18.01.2016 AM−PM: Mistnetting and cage trapping at Mare Barakh, Mare Barakh near Yetti Yone 
19.01.2016 AM−PM: Mistnetting and cage trapping at Mare Barakh 
20.01.2016 AM: Field workshop with members of AIV at Mare Nadaiel 

PM: Visit of the Djoudj National Park 
21.01.2016 AM: Checking potential Aquatic Warbler habitat at Mare Bardiel Belel Mbaye 
22.01.2016 Visit of Saint-Louis 
23.01.2016 Return to Dakar 
24.01.2016 Departure 
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4. Project objectives 

We defined three objectives: 

1. Verification of the Aquatic Warbler in the restored habitats of the Ndiaёl Basin 

After two potential sightings of Aquatic Warblers in wetland habitats of the Ndiaёl Basin in January 

2013 by members of the AIV, the presence of Aquatic Warbler should be verified by mist netting or 

documented by voice recording or photographs. 

2. Evaluation of the suitability of potential Aquatic Warbler habitats in the Ndiaёl Basin based on 

known habitat characteristics in the nearby wintering habitats in the Djoudj National Park area 

Examination of vegetation structure and composition as well as abiotical factors such as water supply 

level of the wetland habitats in view of the specific habitat requirements of Aquatic Warblers. 

3. Training of local staff in charge of executing the continuing ecological monitoring, in order to 

enable them to safely identify the Aquatic Warbler in the field 

Because the Aquatic Warbler resembles other passerine bird species occurring in the same habitats, 

such as Sedge Warbler Acrocephalus schoenobaenus, Zitting Cisticola Cisticola juncidis and female-

type Yellow Crowned Bishop Euplectes afer, the accurate identification of Aquatic Warblers is 

difficult. However, misidentifications can be avoided if local staff is well trained. 

 

5. Study area 

Located in the northwest of Senegal between 16 ° 10’ and 16 ° 18’ N and 16 ° 00’ and 16 ° 07’ W the 

Ndiaël Reserve is an important site for Palearctic and Afro-tropical birds (Fig. 3). It is the second most 

important site in terms of bird numbers in Senegal after the Djoudj National Park (Mbaye 2013). 

The Ndiaël Basin is characterized by a semi-arid climate. Rainfall only occurs from July until 

September. The rainy season is followed by a “cold” (October – February) and a “hot” (March – June) 

dry season (van Lavieren and van Wetten 1990). 

The wetland areas of the Ndiaël are mainly supplied during and after the rainy season by the Niety 

Yonne channel from Lake Guiers and by the “trois marigots”, a wetland south of the Ndiaël consisting 

of former oxbows of the Senegal and today used as retention basin for water diverted from the 

Senegal river (Fig. 6, paragraph 7.2). Some water bodies within the Ndiaël basin are only fed by 

rainwater (B. Diange, pers. com.). Several depressions within the Ndiaël reserve annually become 

vast inundated floodplains that are partly covered by herbaceous vegetation and are typically 

frequented by large numbers of water birds. The floodplains are connected by a network of channels, 

meanders and oxbows (“marigots”). Between the floodplains and waterways the reserve consists of 

wooded and open grassland and dry steppe. During the dry season the floodplains fall dry depending 

on their size and depth. 
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Fig. 3. Location of the Ndiaël reserve (study area) in Sengeal / West Africa.   
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6. Objective 1: Verification of the species in the restored habitats of the 

Ndiaël Basin 

6.1 Methods 

On their wintering grounds Aquatic Warblers show a very obtrusive behaviour and remain discreet in 

the herbaceous vegetation (Bargain et al. 2008, Tegetmeyer et al. 2014). The vocal activity is also 

reduced. Confirmation of Aquatic Warbler presence in their winter habitats is most likely to be 

successful when using mist-nets and pushing birds into the nets applying the so called rope method 

(Flade et al. 2011) (Fig. 4).  

We were catching birds during five days of the expedition in two parts of the Ndiaël Reserve (Fig. 5) 

using mist-nets of 12 m in length and 16 mm in mesh-size. A net row consisted of five nets. We used 

50 m climbing rope in order to chase birds from the vegetation into the nets. After ringing wing 

length (method “maximum chord”, Svensson 1992), length of the 8th primary, fat and muscle scores 

(Eck et al. 2011), extent of body and wing feather moult and weight of captured birds were recorded.  

Additionally, we deployed up to 20 walk-in traps for a small study on ground moving warblers and 

elusive rail and crake species. The same traps were already used for the studies of Nina Seifert in the 

Djoudj National Park (Seifert 2015). 

 

 

Fig. 4. Preparation of the net row at Mare Barakh (left) and applying the rope method (right) at Mare 

Barakh near Yetti Yone. 

6.2 Results 

Mist-netting and trap capturing was carried out during five days (16−20 January 2016) in six different 

locations at Mare Barakh and Mare Nadaiel, respectively (Fig. 5; at two sites mist-netting took place 

on two occasions), resulting in 115 birds from 10 species being ringed. The most common species 

was Sedge Warbler Acrocephalus schoenobaenus (70; including one bird captured on 19.1. carrying a 

Norwegian ring) followed by Baillon’s Crake Porzana pusilla (21) and Yellow Wagtail Motacilla flava 

(13). Black-headed Weaver Ploceus melanocephalus, Red-billed Quelea Quelea quelea and Yellow-

crowned Bishop Euplectes afer were captured regularly and, on some occasions, in greater numbers 

but were not ringed. About two thirds of the Baillon’s Crakes were juveniles that appeared to have 
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fledged in the region 6 - 8 weeks before. Tab. 2 shows the number of birds captured / ringed for each 

trapping site (Fig.5) and date.  

Aquatic Warbler were neither captured nor otherwise detected during our field surveys.  

Tab. 2. Results of mist-netting and trap capturing in the Ndiaël Basin (Mare Barakh and Mare 

Nadaiel) in January 2016. Shown is the number of birds captured and ringed per capture method 

(length of net rows and number of traps used indicated in the third row), site and date.  

Location 
 

ND1 ND2 ND3 ND4 ND5 ND6 ND7 ND8 ∑ 

Date 16.1. 16.1. 17.1. 18.1. 18.1. 19.1. 19.1. 20.1.  

Net length (m) | Nb. of 

traps 

60 10 60 – 60 5 60 20 60 10 60 10 60 10 60 20  

Baillon’s Crake Porzana 

pusilla 

1 5 2       1      12 21 

Black Crake Amaurornis 

flavirostra  

       6         6 

Purple Swamphen 

Porphyrio porphyrio 

        1        1 

Wood Sandpiper Tringa 

glareola 

           1  1*   1(1) 

Malachite Kingfisher 

Alcedo cristata 

      1*          (1) 

Yellow Wagtail Motacilla 

flava 

1 3    1  2   2 1   2 1 13 

Tawny-flanked Prinia 

Prinia subflava
a
 

        1  1      2 

Sedge Warbler 

Acrocephalus 

schoenobaenus 

8 1 3  9  5 6
b
 4  15  12  3 4 70 

Zitting Cistocola Cisticola 

juncidis 

            2*    (2) 

Winding Cisticola C. 

marginatus 

        1  1*      1(1) 

Sudan Golden Sparrow 

Passer luteus 

            *    (x) 

Village Weaver Ploceus 

cucullatus 

    1*      *      1(x) 

Black-headed Weaver P. 

melanocephalus 

*  *  *  *  *  *  *    (x) 
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Red-billed Quelea Quelea 

quelea 

*    *  *  *  *  *  *  (x) 

Yellow-crowned Bishop 

Euplectes afer 

*  *  *  *  *  *    *  (x) 

Zebra Waxbill Amandava 

subflava 

1        1*        1(1) 

aVery probably this species according to plumage colouration (pictures available) 
bincl. a Sedge Warbler ringed the evening before 

*captured, but not ringed 

 

 

Fig. 5. Mist net locations. 

 

6.3 Discussion 

On its wintering ground Aquatic Warblers are generally difficult to record, due to the species’ 

aforementioned secretive behaviour and probably very low densities even in ideal habitats as 

exemplified by results from intensive mist-netting carried out in the Djoudj National Park area 

(Arbeiter and Tegetmeyer 2011, Tegetmeyer et al. 2014). One reason that our attempts to record 

Aquatic Warblers in potentially suitable habitats in the Ndiaël basin failed may be the limited 

catching time available during our expedition. However, given the number of potentially suitable 
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habitats documented in this report the existence of Aquatic Warblers in the Ndiaël Basin appears 

likely. More effort is needed to reliably show whether or not the species (regularly) occupies 

inundated grasslands within the Ndiaël reserve. The composition of captured passerine species 

encountered by us in the Nidaël Basin corresponds to the composition encountered during mist-

netting in Aquatic Warbler habitats in the Djoudj National Park area (Flade et al. 2011, pers. obs.). 

 

The steady presence of juvenile Baillon’s Crakes in inundated sites with moderately dense 

herbaceous vegetation indicates the high suitability for reproduction of the species in the restored 

habitats of the Ndiaël Basin. Similar to the studies in the Djoudj National Park area, the age of the 

juvenile Baillon’s crakes indicates that there breeding period was timed to coincide with an optimum 

of vegetation density and sufficient inundation levels (Seifert 2015) 
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7. Objective 2: Evaluation of the suitability of potential habitats in the 

Ndiaël Basin 

 

On their wintering grounds in the Djoudj National Park area Aquatic Warblers occur in shallowly 

inundated (<40 cm) floodplains with homogenous herbaceous vegetation of approximately 1–1.5 m 

in height, dominated by Oryza longistaminata , Scirpus maritimus, Scirpus littoralis and Eleocharis 

mutate (Tegetmeyer et al. 2014). Flade et al. (2011) also mention Sporobolus robustus as suitable 

vegetation. During our field work we searched for similarly structured sites within the Ndiaël 

Reserve.  

 

 Fig. 6. Overview of the sites checked (1–13) during the expedition to the Ndiaël Basin in Northwest 

Senegal in January 2016. Rough estimations of areas of potential Aquatic Warbler (AW) habitat based 

on field surveys and analyses of satellite images are given (green areas). 1 = Mare Barakh, 2 = Mare 

Gainthe Ndiaye, 3 = Mare Tanay, 4 = Mare Daymane, 5 = Drainage, 6 = Mare Barakh near Yetti Yone, 

7 = Trois marigots, 8 = Mare Kone, 9 = Mare Djirim, 10 = Mare Modane , 11 = Mare Nadaiel, 12 = 

Mare Boppu Tare, 13 = Mare Bardiel Belel Mbaye (in order of first visits). 
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7.1 Methods 

During five days of field survey we checked several inundated wetlands with moderately high 

herbaceous vegetation cover. Babacar Diange, Abdoulay Ka and further members of the AIV guided 

us. 

We compared the extent of the vegetation, its composition, density, height and homogeneity with 

the well-known appearance of habitats suitable to Aquatic Warbler in the nearby Djoudj National 

Park area (Tegetmeyer et al. 2014). For each site we also kept a record of all bird species recorded 

(Annex 2). 

The estimation of the extent of potential Aquatic Warbler habitats in the Ndiaël Basin (Fig. 6) is based 

on the results of our field observations in combination with an analysis of satellite images retrieved 

from Google Earth and the ESRI World Imagery layer (ESRI 2016). The aim was to give an 

approximate assessment of the current potential of the Ndiaël Reserve as an Aquatic Warbler 

wintering quarter.  

 

7.2 Results 

During five days of field survey, we checked 13 inundated or formerly inundated wetlands with 

moderately high herbaceous vegetation cover within the Ndiaël Reserve and its periphery (Fig. 6).  

Extent of potential Aquatic Warbler habitats in the Ndiael reserve 

Assuming all potential sites to be inundated and developing a homogenous herbaceous vegetation 

from 20−150 cm height, we estimate an area of 751 ha of wetland sites in the Ndiaël Reserve to 

currently be potential Aquatic Warbler habitats. One has to keep in mind that areas potentially 

suitable for Aquatic Warbler only remain as such as long as they are inundated (Tegetmeyer et al. 

2014). 

 

Mare Barakh (1) 

Mare Barakh is a relatively deep depression, which kept an inundated area with a water level of up to 

100 cm until January. The vegetation consists of loose Scirpus maritimus and Scirpus littoralis stands 

with a high proportion of Nymphaea maculata and Nymphaea lutea, with occasional Tamarix 

senegalensis scrubs interspersed. The rather open water body with Nymphaea plants (Nyphaea 

maculate, Nymphaea lutea) attracted a large number of ducks and other water birds (cf. appendix). 

The water was rich in fish attracting also many herons and other piscivorous bird species. At the 

edges of the depression, the vegetation was denser and higher. These areas were considered to be 

more suitable for Aquatic Warblers but were already dry at the time of the prospection.  

Nevertheless as large parts of the Mare Barakh were inundated and provide stands of homogenous 

herbaceous vegetation the site was investigated further and mist netting was conducted in different 

places (chapter 6.2). Within the complex of Mare Barakh comprising 900 ha we consider approx. 123 

ha as potential Aquatic Warbler habitat.  
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Fig. 7. Relatively loose vegetation cover of the Mare Barakh with Scirpus littoralis (left) and Scripus 

maritimus (right).  

 

Mare Barakh near Yetti Yone (6) 

The area is located next to an irrigation channel of the nearby agro company “Senhuile” (Fig. 9). The 

inundated plain consists of open water and dense Scirpus littoralis stands, in the north Typha 

australis stands stretch out. The vegetation structure resembles Aquatic Warbler habitats north of 

the Grand Lac in the Djoudj National Park (Flade 2008) and is thus considered as potentially suitable 

for the species.  

 

 

Fig. 8. Inundation area dominated by Scirpus littoralis in the Mare Barakh near Yetti Yone. 

 



Monitoring of Aquatic Warbler habitats in the Ndiaёl Basin 2016                                                   18 

 

 
 

 

Fig. 9. Mare Barakh. 
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Mare Gainthe Ndiaye (2) 

The Mare Gainthe Ndiaye is a large narrow marigot of approx. 90 ha in the south of the reserve. The 

vegetation consists mainly of Scirpus maritimus and some Scripus littoralis stands which build dense 

carpets at the borders of the water body. 

As the herbaceous vegetation patches were relatively small and not homogenous over wider areas, 

we considered the area as rather poorly favourable for the Aquatic Warbler. 

 

Fig. 10. Patchy Scirpus maritimus stands in the Mare Gainthe Ndiaye. 

 

Fig. 11. Mare Gainthe Ndiaye. 
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Mare Tanay (3) 

The Mare Tanay in the south of the Ndiaël reserve is a narrow marigot of approx. 70 ha. The 

vegetation consists of Scripus littoralis stands, which build loose carpets at the borders of the water 

body. Areas with open water occur mainly in the center of the marigot. A large number of waders 

frequented the open water bodies at their borders. 

As the herbaceous vegetation patches are relatively small and not homogenous in structure over 

wider areas, we considered the area not favourable for the Aquatic Warbler. 

 

Fig. 12. Mare Tanay. 
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Mare Daymane (4) 

Mare Daymane is a narrow marigot in the south of the reserve of approx. 200 ha. According to our 

local guide Abdoulaye Ka, it is only fed by rainwater accumulated from the surroundings during the 

rainy season. The water was notably clean and the vegetation mirrored rather poor nutrient 

conditions (Chara spec. growing on the ground). The vegetation consists mainly of Scirpus maritimus 

and some Scripus littoralis stands building homogenous carpets within the water body. Remarkably 

only very few birds were present at the site. 

 

Fig. 13. Scirpus maritimus and S. littoralis stands in the Mare Daymane. 

 

Fig. 14. Mare Daymane. 
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“Drainage” area (5) 

The “Drainage” area is an artificial wetland of approx. 400 ha. Drainage water from rice fields in the 

west of the reserve is led into a depression. The water level thus varies depending on rice cultivation 

and drainage water amount. The vegetation, which developed here, consists of Typha australis 

stands of different height; the more eastern part of the depression is dominated by Scirpus littoralis. 

The vegetation builds large homogenous stands of moderately high Scirpus maritimus and Typha 

australis with a structure resembling known suitable Aquatic Warbler habitats in the Djoudj area. 

When inundated sufficiently the area could provide approx. 200 ha of potential Aquatic Warbler 

habitat. Apart from the drainage channel, the area was completely dry at the time of our visit. 

 

Fig. 15. Low Typha australis stands and mixed Typha australis and Scirpus littoralis stands in the 

“Drainage” area. 

 

Fig. 16. The“drainage” area.  
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Trois marigots (7) 

Located between Saint-Louis and the south of the Ndiaël Reserve, the wetland “les trois marigots” is 

part of the cross-border Biosphere Reserve of the Senegal Delta (RBT). It is not a special protected 

area, but provides similar wetland habitats to those found in the rest of the former Senegal River 

floodplain and attracts large numbers of water birds in the dry season. The area – consisting of three 

narrow but long depressions – serves as a water retention zone supplied by water diverted from the 

Diama dam at the Senegal river mouth. Therefore water levels in the “trois marigots” fluctuate 

depending on water management and water levels at the Diama dam. In times of very high water 

levels the “trois marigots” supply inundation plains in the very south of the Ndiaël Reserve. 

  

The vegetation consists of a heterogeneous mix of Cyperaceae, Tamarix senegalensis scrubs, stands 

of Typha australis and Phragmites australis as well as Nymphaea lutea. The three depressions stretch 

over 25 km from northeast to southwest. Their banks are too step to develop large and shallow 

inundation zones with large homogenous herbaceous vegetation. However, although already dry 

during our visit, several sites in the north of the most eastern depression appeared to be favourable 

inundation planes earlier in the year (Mare Kone (8), Mare Djirin (9), Mare Modane (10)).  

 

 

Fig. 17. Heterogeneous vegetation of the “trois marigots”. 
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Fig. 18. Trois Marigots. 
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Mare Kone (8) 

Mare Kone is located in the northern periphery of the “trois marigots” and lies south-west of the 

Ndiaël Reserve. The area comprises approx. 20 ha. Although dry at the moment of our visit the large 

area with homogeneous Scirpus maritimus cover appeared to be potentially suitable for Aquatic 

Warblers when inundated. 

 

Fig. 19. Homogenous Scirpus maritimus vegetation at Mare Kone. The area appears potentially 

suitable for Aquatic Warbler when inundated. 

 

Fig. 20. Mare Kone. 
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Mare Djirim (9) 

The Mare Djirim, located only 500 m west of the southwestern border of the Ndiaël reserve 

comprises an area of approx. 200 ha. Similar to the Mare Kone it was already dry when visited, but 

with a wide area of homogenous Scirpus maritimus vegetation it may have provided about 80 ha of 

potential Aquatic Warbler habitats earlier in the season. 

 

Fig. 21. Homogenous Scirpus maritimus stands of Mare Djirim.  

 

 

Fig. 22. Mare Djirim. 
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Mare Modane (10) 

Mare Modane, located 1.5 km west of the south-western border of the Ndiaël Reserve only 

comprises an area of 20 ha. It is somewhat smaller than Mare Kone and Djirim but similar in 

vegetation structure. Although dry at the moment of our visit the homogenous Scirpus maritiums 

vegetation found may have provided approx. 8 ha of potential Aquatic Warbler habitats earlier in the 

season, when the area was inundated. 

 

Fig. 23. Homogenous Scirpus maritimus vegetation of Mare Modane. 

 

 

Fig. 24. Mare Modane. 
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Mare Nadaiel (11) 

Recently the agro-company Senhuile constructed drainage channels and ditches in the 85 ha large 

Mare Nadaiel to produce rice. Nevertheless until now the original Scirpus maritimus dominated 

vegetation of the site remained more or less unchanged. Still moderately inundated in January the 

site may provide approx. 60 ha of potential Aquatic Warbler habitat, worth further investigation by 

mist netting (chapter 6.2). 

 

Fig. 25. Expansive inundated homogenous Scirpus maritimus vegetation (left) crossed by channels 

and ditches (right) for rice cultivation in Mare Nadaiel. 

 

Fig. 26. Mare Nadaiel. 
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Mare Boppu Tare (12) 

Mare Boppu Tare is an inundation plain of approx. 320 ha in the centre of the Ndiaël Reserve. In 

2010 a roost for Great White Pelicans was constructed in the north of the site. The vegetation is 

dominated by Scirpus maritimus and has a homogeneous structure and height. Although dry at the 

moment of our visit, the site may provide about 260 ha of potentially suitable Aquatic Warbler 

habitat when inundated. 

 

Fig. 27. Extensive homogenous Scirpus maritimus vegetation of the Mare Boppu Tare. 

 

 

Fig. 28. Mare Boppu Tare.  
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Mare Bardiel Belel Mbaye (13) 

Mare Bardiel Belel Mbaye is a depression with dense and high Cyperaceae and Poaceae vegetation 

covering about 32 ha. In small parts wild rice Orzya longistaminata occurs forming dense but rather 

small patches known as very suitable for Aquatic Warblers (Tegetmeyer et al. 2014). At the moment 

of our visit water remained only in the deepest parts of the area. We concluded that Mare Bardiel 

Belel Mbaye may provide about 10 ha of potential Aquatic Warbler habitat. However, its small size 

and the tree cover may render the area less suitable compared to larger, more open areas. 

 

Fig. 29. The Mare Bardiel Belel Mbaye floodplain with stands of Oryza longistaminata (left) and 

Scirpus maritimus (right). 

 

Fig. 30. Mare Bardiel Belel Mbaye.  
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7.3 Discussion 

 

The estimation of potential Aquatic Warbler habitat extent is approximatively and we do not claim 

for completeness. Besides, most aerial images available were recorded during the late dry season, 

thus we are not able to make sound predictions about the extent of wetland vegetation (showing a 

green colour on aerial images) and the extent of inundated areas shortly after the rainy season 

(October–December).  

During our stay in the Ndiaël Reserve we witnessed ongoing hydrological construction works carried 

out in the framework of the PREFELAG project. This five-year project funded by the African 

Development Bank aims to restore the ecological functions of the Lac de Guiers and to rewet the 

Ndiaël Reserve (Mbaye 2013). It is intended to inundate a substantially larger area of the Ndiaël and 

to retain inundation water longer into the season (Mbaye 2013). Among others, it is planned to 

inundate the “Grande Mare” (Fig. 31) and to retain water in all major wetlands at least until February 

(Babacar Diange, pers. comment). 

There are no indications that PREFELAG will not reach its main objectives and it appears likely that 

the aforementioned new inundation regime will be maintained for several years. This means that 

there is a great potential for more and very wide inundation zones suitable to Aquatic Warblers to 

develop in the near future. Providing that an explosive expansion of Typha australis can be 

prevented and homogenous herbaceous vegetation stands do establish within newly inundated 

areas, a considerable increase in area of potentially suitable Aquatic Warbler habitat appears to be 

likely within the Ndiaël Reserve. 

 

Fig. 31. Area of the “Grande Mare”. 
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8. Objective 3: Training of local staff 

8.1 Theoretical training 

On 14 January we were invited to join a run-up meeting of the Association Inter-Villagois du Ndiaël 

(AIV) and staff of the “Direction des Eaux, Forêts et Chasses” in preparation of the annual 

international water bird census (cf Wetlands International 2016). During the meeting we had the 

opportunity to give short talks on Aquatic Warbler habitat requirements and species identification. 

 

Firstly, we presented a summary about the importance of the Senegal Delta area and its wetlands for 

the Aquatic Warbler. The characteristics of Aquatic Warbler habitats in the nearby Djoudj National 

Park were explained and depicted in order to raise awareness for similar habitats in the Ndiaël 

Reserve. Secondly, we explained how Aquatic Warblers are best identified and how similar looking 

species can be excluded. We encouraged the AIV members to search for the species in wetlands of 

the Ndiaël Reserve. 

 

We developed a leaflet in French language (Annex 2) explaining the species characteristics and 

differences compared to similar looking species occurring in the same habitats. The leaflet was 

distributed as a laminated paper version. Additionally a pdf file of the leaflet as well as sound 

recordings were deposited with the secretary of the AIV (Babacar Diange). Two pair of waders were 

given to Babacar Diange as well in order to enable members of the AIV to visit flooded areas avoiding 

the risk of infection with diseases such as schistosomiasis. 

 

 

Fig. 32: Marco Thoma explaining the Aquatic Warbler identification leaflet (left), Cosima Tegetmeyer 

presenting pictures of suitable Aquatic Warbler wintering habitat sites (right) during run-up meeting 

of the Association Inter-Villagois du Ndiaël (AIV) and staff of the “Direction des Eaux, Forêts et 

Chasses” in preparation of the annual international water bird census. 
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8.2 Field Workshop  

On 20th January we had the opportunity to show field methods at Mare Nadaiel. Four members of 

the AIV took the opportunity to learn more about Aquatic Warbler habitat characteristics as well as 

bird ringing and bird identification. Several species were caught and ringed that morning including 

Sedge Warbler and Baillon’s Crake – both species never seen at close or never seen at all by the AIV 

members present.  

 

Fig. 33: Marco Thoma demonstrating fat deposits of a caught Sedge Warbler (left), Benjamin Herold 

demonstrating cage traps, which were used to catch Baillon’s Crakes (right). 

9. Outlook 
The Ndiaël Basin has a great potential to develop into a even more diverse and attractive wetland for 

African and European wetland birds. The aforementioned PREFELAG project opens new perspectives 

by rewetting larger parts of the aera and may also help to remove this Ramsar site from the 

“Montreux Record” register of threatened wetlands. 

The rewetting of the area will have positive effects on the diversity of the wetland’s flora and fauna, 

especially higher numbers of water birds frequenting open water bodies can be expected. Further, 

the project appears suitable to provide benefits to the local population such as the improvement and 

enlargement of fishing and grazing grounds. 

Additionally a sustainable improvement of the touristic infrastructure (such as lodging, hides, 

lookouts, runways, footpaths, offers of guided tours etc.) in the area could help to raise its 

attractiveness for eco-tourism. The so generated income for the local population could help to 

strengthen the protection of the reserve as a habitat for Afro-tropical and Palaearctic migratory birds 

and maybe also for the threatened Aquatic Warbler. 

This report provides baseline information about the location and extent of potential Aquatic Warbler 

habitats in the Nidaël Reserve showing that Northwestern Senegal also holds habitats potentially 

suitable to Aquatic Warbler outside the Djoudj National Park area. We therefore provide a base for 

future searches and decision-making in the area. Further research is needed to evaluate the 

significance of the Nidaël Reserve as a potential Aquatic Warbler wintering site. 
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Annex 1 

 
Figure sources:  

Svensson, L., Mullarney, K. & D. Zetterström (2009). Collins Bird Guide. HarperCollins, London 

del Hoyo, J., Elliott, A. & D.A. Christie (2006). Handbook of the Birds of the World. Vol. 11. Old World Flycatchers to Old World Warblers. 

Barcelona, Lynx Edicions. 

del Hoyo, J., Elliott, A. & D.A. Christie (2010). Handbook of the Birds of the World. Vol. 15. Weavers to New World Warblers. Barcelona, 

Lynx Edicions.  
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Annex 2 
Species lists Ndiaël Reserve 2016 

Locations: (1) Mare Barakh, (2) Mare Gainthe Ndiaye, (3) Mare Tanay, (4) Mare Daymane, (5) 

Drainage, (6) Mare Barakh near Yetti Yone, (7) Trois Marigots, (11) Mare Nadaiel, (12) Mare Boppu 

Tare, (13) Mare Bardiel Belel Mbaye, (xx) Ndiaël Basin: En route casual observations, (t) Total. 

Detailed lists available from the authors. 

Location 1 2 3 4 5 6 7 11 12 13 xx t  

Complete list yes no no yes yes yes yes yes yes yes no  

Little Grebe x     x         x     x 

African Darter x                     x 

Long-tailed 
Cormorant 

x       x x x   x x x x 

White-breasted 
Cormorant 

x       x             x 

Great White 
Pelican 

x         x       x   x 

Grey Heron x     x x x   x   x   x 

Black-headed 
Heron 

x                     x 

Purple Heron x       x x x     x x x 

Black-crowned 
Night Heron 

x       x       x   x x 

Squacco Heron x       x x x   x x x x 

Black Heron x         x       x   x 

Cattle Egret               x   x   x 

Western Reef 
Heron 

x           x         x 

Little Egret x       x x x x   x x x 

Intermediate 
Egret 

x                     x 

Great Egret x       x   x         x 

Green-backed 
Heron 

                x x   x 

Great Bittern           x           x 

Little Bittern           x           x 

Black Stork     x   x     x   x   x 

White Stork               x       x 

Eurasian 
Spoonbill 

x         x           x 

African Spoonbill 
x                     x 

Sacred Ibis x                     x 

Glossy Ibis x             x       x 

White-faced 
Whistling Duck 

x     x               x 

Fulvous 
Whistling Duck 

x     x               x 
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Location 1 2 3 4 5 6 7 11 12 13 xx t  

African Pygmy 
Goose 

x               x x   x 

Knob-billed Duck 
x                     x 

Spur-winged 
Goose 

x     x               x 

Egyptian Goose                   x   x 

Garganey x     x     x         x 

African Fish 
Eagle 

x   x             x   x 

Black Kite x       x x x x       x 

Eurasian Marsh 
Harrier 

x     x x x   x x     x 

Pallid Harrier           x           x 

Montagu's 
Harrier 

x     x x       x     x 

Short-toed Eagle 
x                   x x 

Booted Eagle                     x x 

Black-shouldered 
Kite 

x       x     x       x 

Kestrel / Lesser 
Kestrel 

x       x             x 

Double-spurred 
Francolin 

x                 x   x 

Black Crake x       x x     x x x x 

Baillon's Crake x         x   x       x 

Eurasian Coot x                     x 

Common 
Moorhen 

x       x x x   x x x x 

Allen's Gallinule 
                  x   x 

Purple 
Swamphen 

x     x x x x       x x 

African Jacana x     x         x x   x 

Black-crowned 
Crane 

x             x       x 

Black-winged 
Stilt 

x     x   x x x   x   x 

Senegal 
Thickknee 

x     x     x     x x x 

Collared 
Pratincole 

x         x x         x 

Little Ringed 
Plover 

x                     x 

Common Ringed 
Plover 

x         x x         x 

Kittlitz's Plover x           x x       x 

Spur-winged 
Lapwing 

x     x x x x x x x x x 

African Wattled 
Lapwing 

x   x               x x 
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Location 1 2 3 4 5 6 7 11 12 13 xx t  

Little Stint x         x x x       x 

Wood Sandpiper 
x     x x x x x   x   x 

Green Sandpiper 
x       x x x x x x   x 

Common 
Sandpiper 

x     x     x x       x 

Common 
Redshank 

x         x x         x 

Spotted 
Redshank 

x         x           x 

Common 
Greenshank 

x     x x x       x   x 

Marsh Sandpiper 
x x x     x x         x 

Black-tailed 
Godwit 

x           x         x 

Common Snipe x   x   x   x x       x 

Jack Snipe x                     x 

Greater Painted 
Snipe 

x             x   x   x 

Ruff x x x     x x x   x   x 

Grey-headed 
Gull 

x                     x 

Gull-billed Tern x               x     x 

Caspian Tern           x           x 

Whiskered Tern x                     x 

Chestnut-bellied 
Sandgrouse 

x     x       x       x 

Speckled Pigeon 
                  x   x 

Turlte Dove x                     x 

African Collared 
Dove 

x                 x   x 

African 
Mourning Dove 

x     x x x x x x x   x 

Vinaceous Dove x                 x   x 

Laughing Dove x     x x   x   x x   x 

Namaqua Dove x     x x x x x x x   x 

Senegal Coucal x     x   x x   x x   x 

Long-tailed 
Nightjar 

x                     x 

African Palm 
Swift 

                  x   x 

Blue-naped 
Mousebird 

x     x     x     x x x 

Hoopoe x     x     x     x   x 

Green Wood-
hoopoe 

                  x   x 

Pied Kingfisher x       x x       x x x 
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Location 1 2 3 4 5 6 7 11 12 13 xx t  

Malachite 
Kingfisher 

x         x       x x x 

Grey-headed 
Kingfisher 

                x     x 

Striped 
Kingfisher 

            x         x 

Little Bee-eater x       x x x   x x   x 

Blue-cheeked 
Bee-eater 

x           x   x     x 

Abyssinian Roller 
x               x x x x 

Red-billed 
Hornbill 

x x x           x x   x 

Grey Hornbill x                 x   x 

Vieillot's Barbet 
                  x   x 

Grey 
Woodpecker 

                  x   x 

Crested Lark x     x x x x x x x   x 

Mirafra 
cantillans 

x           x         x 

Chestnut-backed 
Sparrow Lark 

x     x x   x x x     x 

Black-crowned 
Sparrow Lark 

      x     x       x x 

Common Sand 
Martin 

x     x x x x x   x   x 

Barn Swallow             x         x 

Tree Pipit x           x     x   x 

Red-throated 
Pipit 

x             x   x   x 

White Wagtail x                     x 

Yellow Wagtail x     x x x x x x x   x 

Rufous Scrub 
Robin 

            x         x 

Black Scrub 
Robin 

x           x     x   x 

Northern 
Wheatear 

x               x x x x 

Tawny-flanked / 
River Prinia 

x         x x         x 

Subalpine 
Warbler 

x       x x x     x   x 

Grey-backed 
Camaroptera 

                  x   x 

Sedge Warbler x     x x x x x x x   x 

Zitting Cisticola x         x x x x x   x 

Winding Cisticola 
x         x x x x x   x 

Grasshopper 
Warbler 

x                     x 
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Location 1 2 3 4 5 6 7 11 12 13 xx t  

Reed / African 
Reed Warbler 

x       x x           x 

Greater Swamp 
Warbler 

x       x x           x 

Chiffchaff x           x     x   x 

Woodchat Shrike 
x   x x     x   x x x x 

Senegal Tchagra 
            x         x 

Brubru                   x   x 

Yellow-crowned 
Gonolek 

                x   x x 

Common Bulbul x                     x 

Senegal Batis             x         x 

Greater Blue-
eared Starling 

x     x           x   x 

Long-tailed 
Glossy Starling 

                  x   x 

Yellow-billed 
Oxpecker 

                  x   x 

Northern Grey-
headed Sparrow 

                  x   x 

Sudan Golden 
Sparrow 

x     x x   x     x   x 

White-billed 
Buffalo Weaver 

                    x x 

Black-headed 
Weaver 

x     x x x x x x x   x 

Red-billed 
Quelea 

x     x x x   x   x   x 

Yellow-crowned 
Bishop 

x     x x x   x x     x 

African 
Quailfinch 

x       x       x x   x 

Zebra Waxbill x     x x x x x x x   x 

African Silverbill 
      x     x         x 

Cut-throat Finch                 x     x 

Village Indigobird 
x                     x 

White-rumped 
Seedeater 

                    x x 

Total species 111 6 8 37 41 5  57 36 37 69 23 144 
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Annex 3 
Pictures from the expedition 

 

Nymphaea maculata Mare Barakh, 11.1.2016. 

 

Mare Barakh, 11.1.2016. 
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Richard Toll, 18.1.2016. 

 

 

Mare Barakh, 19.1.2016. 
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Mare Nadaiel, presentation of field methods and birds captured with members of the AIV, 20.1.2016. 
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Birds observed 

 

Garganeys Anas querquedula and Black-headed Herons Ardea melanocephala, Mare Barakh, 

11.1.2016. 

 

 

Black crowned Cranes Balearica pavonina, classified as ‘vulnerable’ on the IUCN red list, Mare 

Barakh, 11.1.2016. 
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Black Herons Egretta ardesiaca, Mare Barakh, 11.1.2016. 

 

 

Female Chestnut-bellied Sandgrouse Pterocles exustus, Mare Daymane, 12.1.2016. The species was 

encountered at most sites. 
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Black-winged Stilts Himantopus himantopus, Trois marigots, 13.1.2016. 

 

 

Green-backed Heron Butorides striata, Mare Boppu Tare, 14.1.2016. 
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Male Montagu’s Harrier Circus pygargus over potential Aquatic Warbler habitat, Mare Boppu Tare, 

14.1.2016. 

 

 

Calling male Namaqua Dove Oena capensis, Mare Boppu Tare, 14.1.2016. 
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Senegal Thick-knee Burhinus senegalensis, Mare Bardiel Belel Mbaye, 21.1.2016. 

 

 

Cattle Egrets Bubulcus ibis and Yellow-billed Oxpeckers Buphagus africanus, Mare Bardiel Belel 

Mbaye, 21.1.2016.  
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Captured birds 

 

Male Zebra Waxbil Amandava subflava, Mara Nadaiel, 16.1.2016. 

 

Yellow-crowned Bishop Euplectes afer, male moulting into breeding plumage, Mare Barakh near Yetti 

Yone, 16.1.2016. 
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Village Weaver Ploceus cucullatus, Mare Barakh, 17.1.2016. 

 

 

Black-headed Weaver Ploceus melanocephalus, Mare Barakh, 17.1.2016. 
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Red-billed Quelea Quelea quelea, Mare Barakh, 17.1.2016. 

 

 

Black Crake Amaurornis flavirostra, Mare Barakh, 18.1.2016. 
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Malachite Kingfisher Alcedo cristata, Mare Barakh, 18.1.2016. 

 

 

Tawny-flanked Prinia Prinia subflava, Mare Barakh near Yetti Yone, 18.1.2016. 
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Winding Cisticola Cisticola marginatus, Mare Barakh near Yetti Yone, 18.1.2016. 

 

 

Purple Swamphen Porphyrio porphyrio, Mare Barakh near Yetti Yone, 18.1.2016. 
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Wood Sandpiper Tringa glareola, Mare Barakh, 19.1.2016. 

 

 

Zitting Cisticola Cisticola juncidis, Mare Barakh, 19.1.2016. 
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Sedge Warbler Acrocephalus schoenobaenus, wearing a Norwegian ring (HC52191 Stavanger Mus. 

Norway), Mare Barakh, 19.1.2016. 

 

Assessing and recording moult status of a Segde Warbler Acrocephalus schoenobaenus, Mare Barakh, 

19.1.2016. The difference between old (brown, worn) and new (dark, fresh) feathers is especially 

pronounced within the primaries. This bird was moulting rather late as most other captured Sedge 

Warblers already had completed their moult. 
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Adult Baillon’s Crake Porzana pusilla, Mare Nadaiel, 20.1.2016. 

 


