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The assessment of the size of the Red-crested Pochard ducklings Netta rufina in
the wild was undertaken in the Hassar Dam on two late broods, one recently
hatched and the second slightly older and was used to test the validity of the
proposed model. This evaluation is done by comparing all chicks to the size of
the mother (on several photographs). The use of the evolution of the
measurements (body size, head size and bill size) in relation to the mother's size
based on the photographs allowed the development of a model that helps to
determine the age of the ducklings in the wild in comparison to the mother's size.
This model of the evolution of the ducklings' growth was verified on the second
brood and allowed to determine, within a few days, the age of the ducklings.

!

1. Introduction
The Red-crested Pochard Netta rufina [Fig. 1] is distributed from Western Europe and Morocco to China
and Mongolia. The species is considered of 'Least Concern' at the global level [1].

Figure 1. Pair of Red-crested Pochard Netta rufina in the Casablanca-Settat region (left) and a male in flight (right)
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In Morocco, the Red-crested Pochard is a bird of patrimonial interest with a conservation status of
'Vulnerable' [2]. The country hosts a few dozen breeding pairs and a few hundred birds in the wintering
period [3][4][5][6]. The phenological status of this species is RB (Resident breeder), WV (Winter
Visitor) [7][8][9]. The Red-crested Pochard breeds in the Douyiet area [10], , in Smir lagoon [11][12],
in Merja Fouarate [13], in Sidi boughaba lake [4][6][14], the Lower Loukkos wetlands [15][16] which
form the oldest breeding site, but from the early 1990s, the species also bred in Douyiet since 1993, in
Merja Bargha from 1995 to 2000, in Sidi Bou Ghaba since 1997 and in Merja Zerga since 1999 [17], at
Dar Bouazza near Casablanca, in the Oued El Maleh wetlands and Oued Hassar (Mohammedia region)
[18][19] and the Moulouya estuary since 2017 (Com. Pero.).
In Algeria, a single breeding case of Red-crested Pochard (a single pair) was reported in the area of
Dayet El-Ferd, commune of El Aricha, south of Tlemcen city [20]. This site is considered the only
wintering and breeding site for the Red-crested Pochard in Algeria. In Tunisia, no breeding cases have
been reported.
Age assessment of chicks in the wild is not currently practiced. The study of the age of chicks has been
studied in the mallard [21] and in the common Merganser (Mergus merganser) [22] in breeding farms
with very well fed chicks and in better conditions than in the wild.
We note the importance of Weller's studies on the development of Redheads Aythya americana and the
comparison between the development of wild and farmed birds [23].
Our study aims to evaluate in a relative way the age of Red-crested Pochard chicks, in the wild, based
on the approximate comparison of the size of the duckling to the size of the adult and proposing some
variables that allow this evaluation. In 2015, in the Hassar Dam reservoir, entire Red-crested Pochard
broods were monitored for more than 3 months in order to assess the age of the chicks. This study will
allow the age of the broods to be evaluated on the field without resorting to capturing measurements.
2. Material and Methods
2.1. Study area
To our knowledge, the Red-crested Pochard Netta rufina breeds at two sites in the Mohammedia region:
the Mohammedia wetlands and Hassar Dam [18][19]. The wetlands at the first site have been dry since
2012. For the Hassar site, the reproduction of this duck continued in 2015.
The dam’s reservoir is located between 33°33'00,82'' and 33°34'28,90''N and 7°25'27,27'' and
7°26'04,54''W, in the Mohammedia prefecture region, in an area straddling the two rural communes
Echellalate and Sidi Hajjaj [Fig.2].
This small reservoir discharges its water through a valve into a pipe built along Oued Hassar to the
waterfall, whose water flows into Oued El Maleh. This water is used for the irrigation of vegetable crops.
Table 1 and Figure 3 summarize the characteristics of this reservoir.
During the study period, vegetation was sparse along the lake shore, especially on the right bank. On the
left bank, a few groves of Acacia horrida persist near an old submerged farmhouse and a belt of Juncus
acutus heavily browsed by cattle. The recent installation of the lake has not yet allowed the installation
of characteristic vegetation, except for a few Tamarix gallica that persist with the strong grazing of the
livestock, scattered patches of reeds Phragmites australis, belts of tall yellow Dck Rumex crispus,
widgeon Grass Ruppia maritima, common Water-crowfoot! Ranunculus aquatilis and water silk
Spirogyra sp. These latter aquatic plants are used by waterfowl to build their nests, especially the great
crested grebe Podiceps cristatus, the common Coot! Fulica atra and the Little Grebe Tachybaptus
ruficollis [Fig. 4].
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Table 1. Data sheet of Hassar Dam
Name of the dam
:
Hassar Dam
Name of the Oued
:
Oued Hassar
Date of realization
:
2004-2005
Date of the first impoundment
:
March 2005
Province
:
Prefecture of Mohammedia
Municipality/commune
:
Commune of Chellalate and commune of Sidi Hajjaj
The length of the dam
:
160 m at the crest
Total length of the dam
:
3.3 km to the ridge
Maximum width of the reservoir
:
350 m
Capacity
:
2.13 Million m3
Catchment area
:
30.8 km2
Destination
:
IR-Cas-Pl-Pi-AC *
* IR: Irrigation, Cas: Waterfall feeding, Pl: Pleasure, Pi: Flood protection, AC: Livestock watering..

!
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Figure 2. Location maps of the study area
near Mohammedia

Figure 3. Dimensions and characteristics of the
Hassar Dam during the study period (2015)!
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Figure 4. Reed bed and grass mat south of Hassar reservoir on 23/5/2015.

The southern part of the reservoir provided very good breeding conditions for a large number of bird
species such as Red-crested Pochard, Ferruginous Duck, Mallard, Little Grebe, Great Crested Grebe,
Common Moorhen, Common Coot, Red-knobbed Coot, Black-winged Stilt, Little Ringed Plover,
Collared Pratincole, Little Tern, Common Gull-billed Tern, Kingfisher and probably Whiskered Tern
[24].
During rainy years, the level of the reservoir reaches its maximum [Fig. 5] and the islets are submerged.
A beautiful reed bed develops in the southern part of the reservoir, providing a shelter for several species,
which can even reproduce there.!!
!

!
Figure 5. Evolution of the water level in the southern part of the reservoir during the same period for 4 years.

The filling of the reservoir was in this year (2015) at its maximum especially as the islets that are
always emerged remained immersed for a long time. Habitat fragmentation and permanent water level
variations have a negative impact on Red-crested Pochard nesting densities [25].
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The diet of the Red-crested Pochard consists almost exclusively of plant constituents [26][27][28][29].
This diet is largely dominated by seeds, Potameae and Characeae. These types of plants are present in
our study site, namely filamentous algae (Spirogura sp.), Chara vulgaris, Ruppia maritima, Najas
marina, Ceratophyllum demersum, Ranunculus aqualtilis. The Characeae plants are cited as a very
important part of the diet of Red-crested Pochard [30][31]. Animal prey is scarce in the diet of this duck
species [27][29][30].
2.2. Materials and methods
From June 2015, we had the opportunity to follow two recent broods with a time lag of about a week to
10 days, the first one consisting of a female with 15 chicks (the largest ever recorded) and the second
observed and followed from the first or second day with 11 chicks. Other broods were observed in this
reservoir all of whose juveniles were able to fly: 2 broods with 3 juveniles each, a brood with 6 juveniles
and a brood with 10 adult-sized juveniles but still with their mother.

! a

! b
Figure 6. a- brood of 15 Red-crested Pochard ducklings at Hassar dam on 19/6/2015 (the largest brood ever recorded), bnest of 11 newly hatched Red-crested Pochard ducklings at Hassar dam on 19/6/2015

The 11 ducklings of the second brood were photographed (with an SLR camera and a 100-400 mm zoom
lens) at each monitoring trip (4 to 10 days apart, depending on the very disturbed weather conditions this
year). We tried to photograph the whole family at the right angle to our position and in normal swimming
(no disturbance) [Fig. 7]. The large number of photos taken allowed us to choose the right positions.

!
Figure 7. Chronology of duckling observations in Hassar Reservoir
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The ducklings are drawn from photos taken in the field to evaluate their relative sizes and compare them
to the size of the mother duck. This method was used by some authors [21][22], except that these authors
used a life-size silhouette of the adult instead of a live adult [Fig. 8]. It should be noted, however, that
the apparent relative size of the ducklings varies according to their behavior (disturbance, movement,
feeding, resting, etc.), and the large number of photos taken of the same brood, with the same focal
length of the lens used and the same position of the birds, makes it possible to select the ducklings to be
redrawn on several images. The margin of error is then compensated by the presence of several ducklings
in each brood.
Newly hatched ducklings of the Red-crested Pochard are almost the same size as the ducklings of the
Mallard [Fig. 9] with a few small details that help to differentiate them: Bill color, habit color and cheek
pattern. The color of the bill changes rapidly from pink to grey.
The methodology used for the evaluation of the age of the ducklings is based on the comparison between
the duckling and the adult of:
$! size ;
$! length of the bill ;
$! length of the head
$! color.

Figure 8. Comparative size of mallard ducklings
silhouettes [21]

A: 4 days old
B : 1 week -3/8 of the size
C : 2 weeks -1/2 of the size
D : 3 weeks -5/8 of the size
E : 4 weeks -3/4 of the size
F : 5 weeks - 7/8 of the size
G : 6 weeks - almost adult
H : 7 weeks - adult!
!

!
Figure 9. Drawings of very young ducklings of the Red-crested Pochard (left) and Mallard (right).
(A. RIHANE Drawings)
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The dimensions considered in this work are summarized in Figure 10, which represents a female duck
and her ,recently hatched, chick. Approximate measurements are based on the head length of two adult
female Red-crested Pochard preserved (one in skin and the other in mounted skin) at the Scientific
Institute in Rabat, Morocco. The skull size of the Red-crested Pochard at https://skullsite.com also shows
96 mm.

Figure 10. Dimensions considered in this study: (a-adult, j-!juvenile)

!

The length from the tip of the bill to the occiput in both cases is 9,5 cm. This measurement is used in
several adult photos which allowed us to estimate the body size of the female while swimming at about
25.4 cm (chest to tail) while the total length of the animal is given in Table 2.
Table 2. Adult size of Red-crested Pochard according to several authors
Length=size (cm)
56
56
53-57
53-57
53-57
♂ 57 ; ♀ 51
50

Wingspan (cm)
--85-90
84-88
84-88
---

References
[32]
[33]
[34]
[35]
[36]
[37][38]
[39]

To facilitate the calculation of ratios and to evaluate the relative size of ducklings, the units used are
arbitrary with 100 units corresponding to the length of the adult duck in water from breast to tail tip.
The evolution of the duckling’s growth is made according to the calculation of the following ratios:
LBj
LTj
LCj
R "# =
,
R "" =
,
R "+ =
LBa
LTa
LCa
RTB: ratio of juvenile bill size to adult bill size;
RTT: ratio of juvenile head size (bill-crane) to adult head size (bill-crane);
RTC: ratio of juvenile body size to adult body size.
These ratios allow comparing the growth of the different parts of the ducklings (bill, head, body...).
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3. Results
Table 3 and Figure 11 represent the evolution of length, bill and colors of the 11 Red-crested Pochard
ducklings at Hassar Dam from 19/6/2015 to 14/9/2015 (approximately 3 months of monitoring). The
15-chick brood that is about a week to 10 days ahead in age is also monitored for comparison and testing
the validity of the measurements and calculated ratios. From September onwards, the juveniles, which
become sub-adults, are no longer with their mother but form small groups of a few individuals and have
remained for a long time faithful to their preferred area (near the old ruined farm). At the end of
September, these sub-adults are dispersed and cannot be attributed to a particular brood.
Table 3. Chronology of the evolution of the length and plumage of the Red-crested Pochard ducklings
16/9/2015
25/6/2015
01/7/2015
10/7/2015
16/7/2015
20/7/2015
25/7/2015
03/8/2015
14/8/2015
14/9/2015

Size
3/10
2/5
1/2
3/5
3/4
9/10 ∼ 7/8
9,5/10
1
1,05*
1 (adult size)

Body color
Dark brown
Brown
Brown
brown
Brown back
Light brown back
Adult colors
Adult colors
Adult colors
Adult colors

Cheek color
Yellow
Light yellow
Light yellow
Light yellow
Pale (adult appearance)
Head of an adult
Adult colors
Adult colors
Adult colors
Adult colors (not nuptial)

Chick aspect/female
Contrast
Contrast
Contrast

Resemblance
Resemblance
Resemblance
Resemblance
Resemblance

Bill
Large pink part
Pink end
Grey
grey
grey
grey
grey
Grey with pink end
red (♂), gray (♀)

!

!
Figure 11. Chronology of the evolution of the size of the Red-crested Pochard ducklings (Drawings A.
RIHANE). (Measurements are made directly on photos)
Rihane and Cherkaoui, J. Mater. Environ. Sci., 2021, 12(8), pp. 1021-1035

1028

!

The calculation of the relative size is based on the projection of the duckling image on the mother duck
image and then evaluated as a fraction. The validity of this method is evaluated by calculating the
averages. The juveniles still hold their tails down which resulted in sizes sometimes larger than the adult.
From the 7th week on, sub-adults behave like adults with their tails up. The measurement data of the
Red-crested Pochard ducklings that will be used for the different calculations are summarized in Table
4.
Table 4. Evolution of the growth of the sizes of the Red-crested Pochard ducklings' parts
Date

days

19/06/2015
25/06/2015
01/07/2015
10/07/2015
16/07/2015
20/07/2015
25/07/2015
03/08/2015
14/08/2015
14/09/2015

1
7
13
22
28
32
37
46
59
89

Number of
ducklings
11
11
11
11
11
10
10
10
10
10

Average measurements (units)
body
head
bill
27,50
12,73
4,45
44,82
14,64
5,64
52,64
19,09
7,95
65,27
23,14
8,86
81,73
25,23
10,09
85,77
27,36
11,86
92,40
29,75
12,90
94,90
32,20
13,40
100,00
34,00
14,50
100,00
35,00
15,00

The growth of the ducklings' body evolves in an almost linear way until the 6th week and then inflects
and reaches the size of the adult female at the 8th week [Fig. 12]. It is worth noting, however, that some
male juvenile (bill turns reddish) sometimes exceed the size of juvenile females. In other cases, some of
these ducklings show smaller sizes.
The growth of the ducklings' heads evolves in an almost linear way to reach the size of the adult female
at the end of the 8th week [Fig. 13]. However, this growth is slower than the growth of the body size.
The growth of the bill also evolves in the same way as the head.
To compare the growth of the different body parts, we used data from the first 6 weeks before the growth
curves began to sag. During this period of development, growth is almost linear [Fig. 14]. Between the
7th and 8th week the curves bend rapidly and the duckling acquires an adult size and appearance (of the
female). The young males that begin to mount a reddish bill have a head color and shape that resembles
the female. In this case of development in nature, the growth of the size of the duckling grows in the
same way as the bill and the head. This measurement evolves in an almost linear way to reach the size
of the adult female during the 7th week.
A statistical comparison of the biometric data of the ducklings (averages of size growth) in relation to
the females of the Red-crested Pochard has allowed us to draw up a graph allowing the relative
evaluation of the age of the ducklings [Fig. 15].
The comparative statistical study of the ratios of the growth averages of the three selected criteria (body,
head and bill) shows reliability and evolution in the same way [Fig. 16]. It should be noted, however,
that it is difficult to apply the criterion "bill size" in the wild, given their small size, especially during
the first weeks of the ducklings' age. On the other hand, the Red-crested Pochards do not show any
particularity in the color of their plumage while the male keeps the red color of his bill but looks very
much like the female. The ducklings acquire very early similar appearances to the female (plumage and
bill color).
Rihane and Cherkaoui, J. Mater. Environ. Sci., 2021, 12(8), pp. 1021-1035
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Figure 12. Evolution of Red-crested Pochard
duckling size.!

!

Figure 13. Evolution of head and bill length of
Red-crested Pochard ducklings.!

!

!
Figure 14. Comparison of the evolution of ducklings' growth during the first weeks of age
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Figure 15. Age assessment of Red-crested Pochard ducklings using the RTC ratio.

!
Figure 16. Evaluation de l’âge des canetons de la Nette rousse en utilisant le rapport RTC, RTT et RTB
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4. Validity test
To validate this model for estimating the age of Red-crested Pochard ducklings, it was tested on the
brood discovered on 13/6/2015 that was ahead in the age of the brood studied. For this, the multiple
chick size ratio (RTC) was calculated for the following dates:
- On 19/6/2015, the RTC showed 3/7 which brings this brood closer to 8 days old. Back-calculation gives
a probable hatch on 11/6/2015;
- on 10/7/2015, the RTC posted 5/6 which brings this brood closer to 28 days old. Back-calculation gives
a probable hatch on 12/6/2015;
- on 20/7/2015, the RTC posted just over 9/10 which brings this brood closer to 37 days of age. Backcalculation gives a probable hatch on 13/6/2015.
This calculation determined the time of the hatch of this brood probably between 11 and 13/6/2015.
5. Discussion
The Hassar Dam is very important in hosting a breeding population of the Red-crested Pochard Netta
rufina by offering all the necessary conditions for its breeding. The wetlands in Morocco offer a highly
diverse flora, which shows a great plant richness of these Mediterranean ecosystems, estimated at more
than 670 species and subspecies [40]. This vegetation is very important and sometimes exclusive in the
diet of several species of Anatidae [28][29]. The Red-crested Pochard has an exclusively herbivorous
diet. It is undoubtedly considered the most specialized species because it is particularly attached to
Characeae meadows [30[31][41]. The Hassar dam provides a foraging habitat consistent with the diet of
the Red-crested Pochard especially Chara vulgarsi and other species such as Ceratophyllum demersum,
Najas marina, Ruppia maritima, Scirpus maritimus... the activity and feeding behavior of adults and
chicks of this species has been studied in France [42]. Although the literature is very poor on the breeding
of the Red-crested Pochard worldwide, incubation lasts approximately 26 to 28 days [32][38]. For
instance, the breeding success rate of Red-crested Pochard is given in Ile de France [42]. These authors
suggest very low breeding success rates (hatching and fledging) (hatching success. 4.7 to 6.1 ducklings
were produced at hatching while 1.7 to 4.4 young reached fledging/female depending on the year).
In the case of Hassar dam, 6 broods are observed in 2015 of which 4 are early with 22 juveniles fledged
in late June and two late broods of 11 and 15 ducklings of which 25 have reached fledging and the brood
of 11 ducklings lost 1 between 16 and 20/7/2015. In this period raptors and other predators were very
numerous including Bonelli's Eagle, Peregrine Falcon, Eleonora's Falcon, Eurasian Sparrowhawk and
Yellow-legged Gull. The latter species was observed preying on Mallard chicks. However, the monitored
15-brood ducklings is the largest Red-crested Pochard brood ever recorded with a 100% fledging success
rate. Assessment of duckling age through field observation has been facilitated by studies on Mallard
ducklings [21], Goosander ducklings [22], and Redheads [23]. By monitoring a recently hatched brood
for 3 months, a scale was developed to assess the age of ducklings in the field by comparison with the
mother duck and by using ratios of juvenile to adult female measurements. The results obtained are in
agreement with those of these authors. The models of farmed birds proposed by several authors such as
[43] are not applicable to wild birds due to the different living conditions of the two groups. Wild birds
feed on what is available in their environment under changing climatic conditions as well as predation
and other sources of disturbances.
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6. Conclusion
The present study reports data that can be used in the relative age determination of Red-crested Pochard
ducklings by assessing body size in a swimming position, head, and bill relative to those of the adult
female they accompany.
This method is based on the biometry of the body parts of 11 recently hatched ducklings (reference
brood) and followed throughout the study period (3 months). This method was tested on another brood,
which consisted of 15 chicks that were older than the first. At the beginning of the study, the age of this
brood was estimated to be 10 days ahead of the first brood, whereas it was approximately 11 to 13 days
ahead of the first brood using the RTC, RTT and RTB ratio graphs of the reference brood.
The data used in this evaluation method are extracted from samples living in the wild and under
ecological conditions subject to various abiotic (especially climate) and biotic (competition, predation,
disturbance, etc.) factors, based on long observations and photographs. This could be substantial for
better management of waterfowl. In fact, the correct field identification by hunters of target and nontarget species would have significant implications for the conservation of globally threatened ducks and
those protected by Moroccan hunting law. The red-crested Pochard is definitively one of those.
Acknowledgement
We would like to thank Miss Fatima Ezzahra Kismi, teacher of English literature in Sidi Bennour, for
her great willingness to revise this note. May she find in this work the pledge of our recognition and our
respects.
References
[1] Birdlife
International,
"Species
factsheet:
Netta
rufina".
“Downloaded
from
http://www.birdlife.org on 02/09/2020.
[2] M.A. El Agbani and & A. Qninba, "Les oiseaux d’intérêt patrimonial au Maroc". Publications du
GREPOM, Rabat, 3 (2011) 55.
[3] M.A. El Agbani and M. Dakki, “Valeurs ornithologiques du complexe des marais de Smir (Nord du
Maroc) et impact des aménagements hydrauliques sur l’avifaune”. In : Ater M. & Dakki M. (Eds) Actes du Séminaire sur les marais SmirRestinga (Maroc) : écologie et propositions d'aménagement.
Tétouan, 16-17 mars 1995. Trav. Inst. Sci., mém. h.s., (1997) 51-56.
[4] I. Cherkaoui, M. Dakki, S. Lahrouz, and S. Hanane, “Dix années de suivi des anatidés nicheurs sur
le lac de sidi boughaba (nord-ouest marocain) : situation, tendances d’évolution et perspectives de
recherche”. Rev. Écol. (Terre Vie), 68 (2013) 167-180.
[5] I. Cherkaoui, S. Hanane, N. Magri, M.A. El Agbani, and M. Dakki, “Factors influencing species
richness of breeding waterbirds in Moroccan IBA and Ramsar wetlands”. A macroecological
approach. Wetlands, 35 (2015) 913-922.
[6] I. Cherkaoui, S. Selmi and S. Hanane, “Ecological factors affecting wetland occupancy by breeding
Anatidae in the southwestern Mediterranean”. Ecol. Res., 32 (2017) 259–269.
[7] M. Thévenot, R. Vernon and P. Bergier, “The birds of Morocco”. British Ornithologists’ Union
checklist series Tring, UK, 22 (2003) 594.
[8] P. Bergier, M. Thévenot, A. Rihane, M.A. El Agbani and A. Qninba, “Liste des oiseaux du Maroc.
Mise à jour mai 2017 (rév. 4.0)”. Go-South Bulletin, 14 (2017) 43-68.
[9] A. Rihane, M.A. El Agbani and A. Qninba, “Liste illustrée des oiseaux du Maroc”. Documents de
l’Institut Scientifique, Rabat, 31(2018) 132.

Rihane and Cherkaoui, J. Mater. Environ. Sci., 2021, 12(8), pp. 1021-1035

1033

!

[10] J. Franchimont, E. Rour and A. Chahlaoui, “Remise à jour de l’avifaune de domaine royal de
Douyiet (région du Saïs, Maroc central) en 2004”. Actes du Colloque international sur la gestion et
la préservation des ressources en eau, Université Moulay Ismaïl, Meknès (2006).
[11] M. Amezian, A. Louah, I. Thompson, J. Cortes, M.A. El Agbani and A. Qninba.— Les récents
changements dans la composition du peuplement d’oiseaux d’eau nicheurs des marais de Smir,
Nord-Ouest du Maroc. Comm. au IVèmes Journées Nationales de Biodiversité, Tétouan (2007): 2627 Octobre 2007.
[12] M.A. El Agbani, A. Qninba, M. Amezian, F. Cuzin and M. Dakki, “Le peuplement d’oiseaux d’eau
du complexe des zones humides de Smir (Nord du Maroc) : état actuel, intérêt patrimonial et
évolution depuis les quatre dernières décennies”. Bulletin Institut Scientifique Rabat, Section
Sciences de la Vie, 31 (2009) 103-110.
[13] S. Lahrouz, M. Dakki and N. Gmira, “The importance of Fouwarate marshland for wintering and
breeding of the threatened ducks populations in Morocco”. Journal of Animal & Plant Sciences 13
(2012) 1800-1810.
[14] I. Cherkaoui, “L’avifaune aquatique de la Merja de Sidi Bou-Ghaba et de l’embouchure de Sebou
(Maroc): composition et phenology”. Mémoire de DESS. Univ. Mohammed V-Agdal, Fac. Sci.
Rabat, (2003), 90.
[15] A. Benhoussa, A. Qninba, M.A. El Agbani and M. Dakki, “Avifaune aquatique. Phase du diagnostic
du volet ornithology”. Rapport inédit. Projet de gestion intégrée du complexe des zones humides du
Bas Loukkos (2006) 96.
[16] A. Qninba, H. Rguibi Idrissi, O. Himmi, A. Benhoussa, M.A. El Agbani andM. Thévenot,
“Nouveaux cas de nidification d’oiseaux dans le complexe de zones humides du Bas Loukkos
(Nord-Ouest du Maroc)“.Bul. Inst. Scien., Rabat, section Sciences de la Vie, 30 (2008) 45-50.
[17] M. Thévenot and A. Qninba, “Les oiseaux d'eau nicheurs du Maroc. Présentation générale du
peuplement et statut de conservation. Projet d'inscription de nouveaux sites sur la liste Ramsar des
zones humides d'importance international”. WWF, Eaux et Forêts, Institut Scientifique, Rabat,
(2003) 26.
[18] A. Rihane and R. El Hamoumi, “Reproduction de la Nette rousse Netta rufina près de Mohammedia
et Casablanca (Maroc atlantique)”. Go-South Bulletin, 11 (2014) 91-98.
[19] A. Rihane, “Diversité et distribution de l’avifaune des zones humides de la région Casablanca –
Mohammedia”. Thèse d’habilitation à diriger des recherches, Fac. Sc. Ben Msik, Casablanca
(2015) 184 + annexes.
[20] K. Oudihat, R. Moulaï and M. Houhamdi, “Phénologie et budget temps diurne en période hivernale
de la Nette rousse (Netta rufina) et de l’Erismature à tête blanche (Oxyura leucocephala) à dayet el
ferd (nord-ouest algérien)”. Bull. Soc. zool. Fr., 142(2) (2017) 49-62.
[21] P. Cordonnier and J.Y. Fournier, “Développement du poussin de Canard colvert Anas
platyrhynchos et détermination de l'âge dans la nature”. Bièvre, 5(1) (1983) 79-89.
[22] P. Cordonnier, “Notes sur la croissance du poussin de Harle bièvre Mergus merganser”. Nos
oiseaux, 37 (1984) 365-369.
[23] M.W. Weller, “Growth, weights and plumages of the redhead Aythya amerícana”. Wílson Bull., 69
(1) (1957) 5-38.
[24] M. Radi, L. Kimdil, M. Laghzaoui, O. Er-Rguibi, A. Rihane, E.H. El Mouden and P. Bergier,
“Reproduction de la Guifette moustac Chlidonias hybrida au barrage collinaire d’Ouled Abbas
(Région de Marrakech – Safi)”. Go-South Bulletin, 17 (2020) 55-60.
Rihane and Cherkaoui, J. Mater. Environ. Sci., 2021, 12(8), pp. 1021-1035

1034

!

[25] P. Defos du Rau, Ch. “Barbraud and Mondain-Monval J-Y. Incorporating uncertainty into
analyses of red-crested pochard habitat selection”. Biological Conservation 125 (2005) 355–367
[26] S. Campredon, , P. Campredon, , J.Y. Pirot, and A. Tamisier, “Manuel d'analyse des contenus
stomachaux de canards et de foulques. Travail du Centre d'Ecologie de Camargue (Centre National
de la Recherche Scientifique). Edition Office Nat. de la chasse, Paris, (1982) 88.
[27] L. Allouche, Ph. Roux and A. Tamisier, “Position trophique des Nettes Rousses (Netta rufina,
Pallas) hivernant En Camargue”. Rev. Ecot. (Terre Vie), 43 (1988) 167-175.
[28] A. Schifferli, P. Geroudet and R. Winkler, “Atlas des Oiseaux nicheurs de Suisse”. Deuxième
édition, Station ornithologique de Sempach, (1982) 462.
[29] A. Leqoq, “Observations des comportements alimentaires de la Nette rousse Netta rufina : rôle des
Charophytes”. Travail de diplôme, Fac. Sci. Univ. Genève, (1995) 101.
[30] J. Szijj, “Ökologische Untersuchungen an Entenvögeln (Anatidae) des Ermatinger Beckens
(Bodensee)”. Die Vogelwarte, 23 (1965) 24-71.
[31] K. Schmieder, S. Werner and Bauer H.-G. “Submersed macrophytes as a food source for wintering
waterbirds at Lake Constance”. Aquatic Botany, 84 (2006) 245–250.
[32] C. Perrins, “Collins new generation guide to the birds of Britain and Europe”. Collins
Editions, (1987) 320.
[33] R.F. Porter, S. Christensen and P. Schiermacker-Ansen, “Birds of the Middle East”. Helm Field
Guides, London (2004) 450.
[34] L. Svensson, K. Mullarney and D. Zetterström, “Le guide le plus complet des Oiseaux d’Europe
d’Afrique du Nord et du Moyen Orient”. Delachaux et Niestlé, Paris (2014), 446 pp.
[35] L. Jonsson, “Les Oiseaux d’Europe d4afrique du Nord et du Moyen orient”. Nathan, Paris (1994)
: 559 p.
[36] H. Heinzel, R. Fitter and J. Parslow, “Guide Heizel des oiseaux d’Europe, d’Afrique du Nord et du
Moyen orient”. Delachaux et Niestlé, Paris (2005), 384 pp.
[37] F. Felix, “Les Oiseaux aquatiques”. Marabout service, Verviers (1975): 184 pp.
[38] F. Felix, “Oiseaux des pays d’Europe”. Gründ, Paris (1986) : 320 pp.
[39] J.C. Alberny and several authors, “Guide des Oiseaux”. Selection du Reader’s Digest, ParisZurich (1971) : 494 pp.
[40] S. Hammada, M. Dakki, M. Ibn Tattou, A. Ouyahya and M. Fennane, “Analyse de la biodiversité
floristique des zones humides du Maroc : flore rare, menacée et halophile”. Acta Botanica
Malacitana, 29 (2004) 43-66.
[41] R. Noordhuis, D. T. van der Molen and van den Berg M. S. “Response of herbivorous water-birds
to the return of Chara in Lake Veluwemeer, The Netherlands”. Aquatic Botany 72 (2002) 349–367.
[42] N. Flamant and J.P. Siblet, “La Nette rousse Netta rufina nidificatrice et hivernante en Ile deFrance : statut, évolution et éléments écologiques locaux”. Alauda 79 (2011) 99-112.
[43] K. Kleczek, E. Wilkiewicz-Wawro, K. Wawro and W. Makowski, Effect of body weights of dayold Muscovy ducklings on growths and carcass traits. Arch. Tierz., Dummerstorf, 50 (2) (2007)
204-213.

(2021) ; http://www.jmaterenvironsci.com

Rihane and Cherkaoui, J. Mater. Environ. Sci., 2021, 12(8), pp. 1021-1035

1035

!

