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This pape r investigates the spatia l d is tribu tion  and the d iu rna l tim e budget 
o f w in te ring  Teal Anas crecca over a pe riod  o f fo u r years a t a sha llow  lake, 
Lac des Oiseaux, no rtheast A lgeria. The lake is explo ited by Teal as a d iu r
nal roost fo r both res ting  and feeding. The spatia l d is tribu tion  o f Teal w ith in  
the lake may be a ffected by drought bu t appeared to vary lit t le  over the study  
period. However, w in te ring  Teal d isplayed a strong seasonal s h ift in behav
io u r [sleeping, feeding, preening, sw im m ing, flying], probab ly to m eet 
changes in energy requ irem ents . Lac des Oiseaux and ne ighbouring  
Mekhada m arsh appear to act as a "functiona l u n it"  fo r w in te ring  ducks. The 
resu lts  h igh light, in part, the need to a ffo rd  legal and effective pro tection  to 
the whole N um idian w etland complex. Degradation o f the Mekhada m arsh 
land, th reatened by dam construction, m ay w e ll make Lac des Oiseaux, a 
R am sar site, an unfavourable hab ita t fo r w in tering  ducks.

Key Words: Anatidae, w in te r ing  strategy, w e tland conservation, R am sar 
sites, N orth  Africa.

It is w idely believed tha t m igra t ion  
serves main ly  to keep birds in good fo r 
aging areas at a l l  t im es  of the year and 
to even out env ironm en ta l  he terogene
ity (Owen & B lack 1990; Dingle 1996). It 
has long been known tha t w a te rb irds

aggregate at high density  in th e ir  w in 
te r  range w h i le  they d isperse  
them selves w ith in  th e i r  breeding sites 
(Tamisier 1970). A lthough  much u n ce r

ta in t ies  s t i l l  su rround  many aspects of 
the behaviour of w in te r ing  ducks, it
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em erged  tha t a soc ia l  o rgan isa t ion  

may be present and that ducks may 

exp lo it  th e i r  w in te r in g  g rounds  as 
“ fu n c t io n a l  un i ts "  (Tam is ie r  1974-, 
1985). There are many s tud ies on the 

socia l requ irem en ts  of ducks in w in te r  
(Tam is ie r  1974, 1 985; C am predon  
1982; Paulus 1983; Pirot et al. 1984; 
A llouche & Tam is ie r 1989; Tam is ie r & 

D ehorte r 1997). These studies, c o m 
bined w ith  p rog ress  in behav iou ra l  
ecology, provide a w ea lth  of in fo rm ation  

about w in te r ing  stra teg ies of several 
Anatidae. However, specif ic  re q u ire 
m ents  vary considerab ly from  species 
to species and popula t ions from  geo
graphica lly  d is tinct areas m igh t have 
taken d ivergent courses of adaptation. 
The in fo rm ation  has also been ga th 

ered m a in ly  in Europe and N orth  
A m erica  wh ile  few er data are available 
f rom  sou thern  parts  of the w in te r ing  
range.

Unders tand ing  the  dynam ics and 
w in te r ing  stra tegy of ducks requires 
the charac ter isat ion  of th e ir  degree of 

behav iou ra l  va r ia t io n  to fu l f i l  th e i r  
needs in the face of a changing physical 
env ironm ent (Krapu et a/. 1983). The 
a im was to record the  abundance, spa
t ia l  d is tr ibu t ion  and t im e  budget of 
w in te r ing  ducks at Lac des Oiseaux and 
to focus on Teal Anas crecca, a com m on 

w in te r ing  species at the selected site.

Study area

Lac des Oiseaux (36°46.800' N , 
8°07.200'E) is a sha l low  lake of 70 ha 
wh ich  has an extensive area of open 
w a te r  (F igu re  1). The c l im a te  is

M edite rranean and typically consists  of 

two d is tinct periods: a wet season with 
w a rm  w in te r  and ir regu la r  ra in fa l l  (400- 
1200 m m  year spread from  October to 
May), and a dry and hot period of fou r 
m onths  punctuated w ith  Sirocco spells. 
This dessicating wind comes from  the 
Sahara and has an ove rw h e lm in g  
effect on the fauna and the f lora. The 
vegetation is composed main ly  of Typha 
angustifo lia, Scirpus lacustris, Scirpus 
m a ritim u s  and sca tte red  is le ts  of 

Nymphaea alba. A belt of Juncus acutus 
su rrounds  the site wh ich  has recently  
acquired R am sar status and is part of a 
large w e t la n d  com p lex  spread over 
much of Numid ia , northeast A lgeria 
(Samraoui & Bé la ir  1997, 1998). Lac 
des Oiseaux is an im portan t staging 

post and w in te r ing  qua r te r  fo r a d iver
s ity  of w e s te rn  P a learc t ic  b irds 
(Samraoui et at. 1992; Houhamdi 1998; 
Houhamdi & Samraoui in press).

Methods

S ys tem at ic  w eek ly  obse rva t ions  
am ount ing  to 220 hours were made 
f rom  October 1996 to October 2000 
through a te lescope 33x and a pa ir of 
b inocu lars  10x50. The spatia l d is t r ib u 
tion was recorded on a map and t im e  
budget was monito red from  0700 to 

0930 and noon to 1430, using focal 
sam pling  (A ltman 1974). An indiv idual 
duck was followed fo r  10 m inu tes  and 
its behaviour recorded as one of five 
activity c lasses: feeding, sw im m ing , 
preen ing , s leep ing  and fly ing. 
A dd it iona l observat ions were carr ied 
out at dawn and dusk to record ducks'
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Figure 1 Maps of Lac des Oiseaux, no rtheast A lgeria , showing the location of w in te ring  Teal during 
1996-2000.
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movem ents  between Lac des Oiseaux 

and o the r adjacent wetlands. Displayed 
percentage activity fo r  the five c lasses 
of behaviour are averages across four 
years fo r each week.

Results

Teal begin to a rr ive  at Lac des 
Oiseaux at the end of August (Figure 2). 
Two m a jo r  peaks occu r in October- 
N o vem ber (ca 1,300 ducks) and 
D e c e m b e r-Ja n u a ry  (ca 2,300 birds). 
Early in January , nu m b e rs  s ta r t  to 
decline steadily to a relatively stable 
size un ti l  a l l  b irds leave the site at the 
end of April.

The pattern of spatia l d is tr ibu t ion  of 
Teal at Lac des Oiseaux appear to be 
unchanged th roughou t the study pe r i
od: upon th e ir  a rr iva l  ducks occupy 
n o r th e rn  sh a l lo w  pa r ts  of the  lake 
close to areas dom inated by Scirpus 

lacustris  and Scirpus m aritim us. These 
parts  are relatively secluded areas w ith  
the least hum an  d is tu rbance . The 
sou thern  shore of the lake is visited 
fa ir ly f requently  by ch i ld ren  and is thus 
often deserted by w ild fow l. Between 
Novem ber and th e ir  departure, Teal 
regu lar ly  sw itched to the centra l, deep
e r part of the lake.

At dusk, ducks  are observed to 
depart in the d irection of the Mekhada 
marsh, a vast w e t land  (over 10,000 ha) 
do m in a te d  by S cirpus m a ritim u s , 
Scirpus lacustris  and Typha angustifo lia, 
and at dawn are seen to re tu rn  from  the 
same direction. These records have 
been supported by d irect observations 
of noc tu rn a l  feeding of Teal in the

Mekhada m arsh  (unpublished).
The records of d iu rna l  t im e  budget 

of Teal at Lac des Oiseaux reveal that 
sleeping dom inates  a l l  o the r  activ it ies 
w ith  45% (Figure 3a), fo l lowed by feed
ing (19%), sw im m in g  (18%), preening 
(13%) and flying (15%). The part devot
ed to sleeping steadily increases unti l  it 
peaks in m id-w in ter. T ime a llocated to 
sleep rem a ins  high un ti l  ducks depart 
from  the site (Figure 3b). A high pe r
centage of d iu rna l  t im e  is spent feeding 
a fte r ducks arr ive at Lac des Oiseaux 
but th is  activ ity g radually  decreases 
un t i l  m id -D e ce m b e r before r is ing once 
more from  March onwards (Figure 3c).

There  is cons iderab le  between 
years f lu c tu a t io n s  in the s w im m in g  
activity of Teal (Figure 4a) but data su g 
gest an increase of th is  behaviour, 
probably corre la ted  w ith  pairing and 
agon is t ic  d isp lay, be tween end of 
Sep tem ber and December, fo l lowed by 

a re la tive ly  s teady decrease of th is  
activity during the rest of the w in te r ing  
period. Preening is a m a jo r  d iu rna l 
activity fo r Teal at the beginning of the 
w in te r ing  period (Figure 4b) but the 
percentage of t im e  devoted to th is 
activity decreases fa ir ly rapidly and by 
m id -O c tobe r it reaches a level which 
rem ains relatively constant th roughou t 
the rest of th e i r  stay. No s ign if icant 

trend over between and w ith in  years 
can be assigned to the flying activity of 
Teals (Figure 4c). This la t te r  behav
iour was usually  prom pted by Marsh 
H a rr ie r  Circus aeruginosus  and occa
sionally by humans.
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Figure 2. W eekly counts of Teal at Lac des Oiseaux fo r fou r periods: 1996-2000. V ertica l lines are standard erro rs.
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(b)

W W W O C > Z : 2 Z Q Q 5 2 < < < 2

(C)

W W W ° ° 2 Z Z Q Q 5 Σ < < < 5

F igure 3: (a] Percentage of tim e  a lloca ted by Teal to d iu rn a l activ ities:
Flying, S w im m ing , Feeding, Preening, and I I Sleeping.

Data have been averaged over fo u r w in te ring  periods, (b) Percentage of tim e  a lloca ted by Teal to d iurna 
sleep ing at Lac des Oiseaux fo r fo u r periods: 1996-2000. V ertica l lines are standard e rro rs , (c 
Percentage of tim e  a lloca ted by Teal to d iu rn a l feeding a t Lac des Oiseaux fo r fo u r periods: 1996-2000 
V ertica l lines are standard erro rs.
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o o Z z  Z û Q 2  2  < < < 5

(b)
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F igure 4. (a) Percentage of tim e  a lloca ted by Teal to d iu rna l sw im m ing  at Lac des Oiseaux fo r fo u r p e ri
ods: 1996-2000. V ertica l lines are standard e rro rs , (b) Percentage of tim e  a lloca ted  by Teal to d iu rna l 

preening at Lac des Oiseaux fo r fo u r periods: 1996-2000. V ertica l lines are standard e rro rs , (c) 
Percentage of tim e  a lloca ted by Teal to d iu rn a l fly ing at Lac des Oiseaux fo r fo u r periods: 1996-2000. 
V ertica l lines are standard e rro rs .
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Discussion

The p resen t data u t i l ise  d iu rn a l  
observations and thus  can only give a 
part ia l  overview of the t im e  budget of 
w in te r in g  Teal at Lac des Oiseaux. 
These p re l im ina ry  observations sup 
port data gathered e lsewhere (Tamisier
1970, 1999) and point to a d is t inc t pa t
te rn  of behav iou r  dom ina ted  by 
sleeping th roughou t the w in te r ing  pe r i 
od (unpublished). A pattern of d iu rna l  
behaviour of Teal em erges from  the 
study. Upon a rr iva l ,  p o s t -m ig ra t in g  
ducks  having p re su m a b ly  dep leted  
th e ir  som atic  reserves need to meet 
heavy energy requ irem en ts  wh ich  can
not be answered fu l ly  by noc tu rn a l  
feeding. A large port ion of th e ir  d iu rna l 
ac t iv i ty  is taken  up by feed ing  in 
exposed, flooded parts  of the site, fa r 
f rom  any human interference. A great 
deal of t im e is also a llocated to preen
ing in the f irs t few  weeks as many 

ducks arr ive in eclipse p lumage. This 
period (end of August-O ctober) may 
correspond to the “ restoring per iod” 
(Tamisier & D ehorte r  1997; Tam is ie r

1999).
The energy used to fu l f i l  metabolic  

needs is expected to increase in m id 
w in te r  as tem pe ra tu re  drops and a new 
pa tte rn  of a c t iv i t ie s  is recorded, 
d e m o n s t ra t in g  the  f le x ib i l i ty  of the 
Teal's behaviour: dur ing  th is  second 
phase, t im e  a llocated to preening and 
feeding is curta iled as energy requ ire 
m en ts  are p re s u m a b ly  m e t w ith  
n ig h t - t im e  leng then ing . Th is phase, 
wh ich  may correspond to the “ pairing 
pe r io d ” (Tam is ie r & D eho r te r  1997;

T a m is ie r  1999), is m a rke d  by an 
increase of day-t im e  sleeping (an e ff i
c ien t way to regu la te  body 
tem pera tu re ) and sw im m ing  as ducks 
engage in a gon is t ic  and co u r tsh ip  
behaviour p r io r  to pairing (Johnson & 
Rohwer 1998).

As ducks are confronted w ith  d i f fe r 
ent requ irem en ts  wh ich  correspond to 
d is t inc t  w in te r in g  periods, the th ird  
phase, the “ fa t ten ing pe r iod ” (Tamisier 
& D ehorte r 1997; Tam is ie r 1999), d is 
plays a rise once m ore  in daytime 
foraging as ducks prepare to m igra te  
back to th e i r  reproductive quarte rs . 
However, it is not c lea r w he th e r  ducks 
are a ttem p t ing  to store up lipid and 

prote in  reserves or s im p ly  m eeting  
th e ir  daily requ irem en ts  as due to the ir  
sm a l le r  size, Teal m igh t be unable to 
accum ula te  su ff ic ien t body reserves for 
rep ro d uc t io n  (Rave & B a ldassa rre  
1989; Paquette & Ankney 1998).

The data are consistent w ith  resu lts  
of investigations carr ied out in Europe 
(Szijj 1969; Tam is ie r 1974, 1985, 1999), 
a lthough a d irect com par ison  is not 

s tra igh t fo rw a rd . One possible d i f fe r 
ence w ith  the  C am argue  s tud ies  
(Tamisier et al. 1995) is the la rge r p ro 
port ion of t ime, at Lac des Oiseaux, 

devoted to d iu rna l  feeding wh ich  m ight 
be accounted fo r  by a la rger need for 
local ducks to restore reserves a fte r 
the  M e d i te r ra n e a n  c ross ing . W here  
energy dep le t ion  is m ore  in tense, 
ducks need to a llocate more t im e  to 
feeding.

As Teal apparent ly  com m ute  every 
n ight between Lac des Oiseaux and the
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Mekhada marsh, the observations su g 
gest tha t the m ode l of “ func t iona l unit 
system " (Tamisier 1974, 1985) m igh t 
w e l l  be app l icable to the  tandem  Lac 
des Oiseaux-Mekhada m arsh  w ith  the 

fo rm e r  playing a dua l role of a resting 

and a feeding area. Recognition of the 
role of the Mekhada m arsh  fo r the bio
diversity of the region has long been 
overdue. It is feared tha t the con s tru c 
tion of the Mexenna dam on the river 
Kebir w h ich  w inds  its way th rough  th is 
unprotected m arsh land  of 16,000 ha, 
may im pact negatively on its function 
as a n o c tu rn a l  feed ing  g round  fo r  
w aterb irds.

Future studies tha t focus on n o c tu r 
nal behaviour, pair ing, and the use of 
putative “ func t iona l u n i ts ” may fu r th e r  
the  u n d e rs ta n d in g  on the  w in te r  

exploitat ion of local w e t lands  by w a te r 
birds.
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