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Espéce Grébe huppé Great crested grebe g siall allazl) g sl

Podiceps cristatus (Linné, 1758) :z siall (stlaall jalall 531 s
(Podex, podicis = cloaque)

(cristatus = a créte)

Lo 5122 5 eosbial 7 cilullard) Alile auas



) liial ga 4
(058 cam 90 — 85 Alanadl can 51 — 46 cpmeall Job i) Allall b Leas Cilpuddadll ¢) i ST yiny
&y Gies bl Lagh sl cpalall s qals anl Glars 2 gul s 4l ()51 ) jia Jae 4S5 1400 — 590
Gl e 3 e 5 e e 3 Al (358 ey ASH 58 b AN e S5 YT e (el 435] sk
4l . cuday dash o liie o) gadly Jalaa 5T (sl Gl (e GBisha M) (ails e s sl o) g al 1 A oA
Baa2l 8350 (03 JS8) wball oda el 830 (pe &35 ol (355 et el Al sai 4533 AL sk
Loz (5585 Sy aa ol Caidll eliay daly Lagale (kg (i Olalia 4l Jdlaad) JSAI) ass

(02 2 all) el aile Lo s 7 il (dadll ol oo o 5103 JS2



Al 5 5 3 Lad eGhail (S ety gl 88 colil) g g S b (o sl Guldaall (s (IS5 e

Cun (e Agaliia ) sSAI g Y1 Bl 185 5 i) dand 8 Gl 5 (g shall dand 8 LSIS L Loley o sl el

el S0 dpale gt e (il Lpana 3 pal) ) ulal) (04 JS8) | Jilaie gz gl 5l oL LagS sl o LS, yedaal

Bologna .8aill ikl mawy seaall 13 4 all Al 8 450U ) sl L jedae (8 4ndl gd Al ) suball

Ghaleb «(1972) Grzimek & Fontaine «(2008) Heinzel & al. «(2004) Mullarney & al «(1980)
.(1990)

joues  —
blanches

(03 spasall) Adlise CVs 5 il g 6 7z siall uldaad) JISET e g3 4a 51 104 JSS

e gld) 5
b Lo Sl adls calundl s il 8 ale a5 e sin il sial) ullasl

(i gall -1-5

3ais (Korr) "ooS" Sie s i IS e A gea gan il sead | jlaa) JB 2 giall Gudasd) s
Beaman & «(2004)Mullarney et al «(1972) Grzimek & Fontaine .5 e Glasas il o1 55 el
(2003) Madge



soubdl) 2.5

Glall 33 gaaall aals )y (dorally doshall dana iy 58 09 ¢ 53 GBlon Cumy 7 siall Galdarl) (ulany
L/eS7 Ao s 230 Alsh a5 a6 Gae ) slall and oy 385 (B30 320l Gudany (05 JS5) Glistaliall oladd g
.(1981) Duflos & Grailles «(1972) Grzimek & Fontaine

A -

© Martin H. Smith / www.flpa-images.co.uk

(04 sall) oLl a3 e Alla gz iall (alaall s em 05 S

dalid) 3.5

A5 el V) dana (e eday D elll 1) seke iy Cus (06 JSE) Jas o z gial) (aldaill iy
Ll ) il 4 ey (530 JSA U5 b s losy s A laliall Asadd Juiy iy

(05 CAJAM) ;LAHC\;:\:\AL\MM\A@CJM\ u.uMB_)Jm 06 IS



0 k) -4-5

aly (s sine o olady 4t ) Niais 2 gaee JSE ) phall el el pmitia (5 gine oy S 43 ph
Ladic 5 iy yuday g Ay ju s 4l ) Gl juia ady pday 585 cam 50 e ()5S S 4D (07 JS) aualdl Jad aas
.(2008) Heinzel & al. «(2004) Mullarney & al. AL sk il S sax,

(06 g2l (O osha s b = sl (uldaall e de sanal ) 50 107 JSG

1ol g i Bl 5.5
J8 38 5e e am JaoY) i e dys e diadie o LS ccagisl lus Jage e gz siall alail)
{(Ghaleb, 1990) .(08 JS&) .l

(07 22 all) (s dlla 3 = gl Gadaall 5 ) 5 108 S



13,0 -6-5
@%Bﬁhb})}i@ﬁﬁhx 63)§§SQLG‘}A.LAEJ.ALQ—JYLAS c\ﬁz;ﬂ\w&ﬂ\ﬁtﬁy
Jledll g lua g o giall gad (L1E)

s bl dgal 7.5
cﬁ\ﬂgﬁ}é@@h;\ﬂd\@\ﬁﬂ\ G e plad dgals L 13l Y gan \)ELLGJM\ ozl ey
VNS

(08 :aasall) g Jli dlla i siall Gadaall 3 ) 5 109 JS5

1B AUl .6

ot ) il g cila ydl s c@lland) b Jidhy o3lae Agladl clilgall oz ogiall Guldarll il o
clall can il je dae (udaall 4832 e Caay lladall e o3t Blal il sa )l g el a8l 5 duilall ol jdall
Ay elall (358 a5 5 Leald L dmmy g oy 8l Jalily (Jia U50 (A Jsha 285 U5 o sial) b Baall (3 jaiuss
Grzimek & Fontaine .(11 ¢10 JSaY1) Luag sl (10 ¢ 200 Jsb 4y LS a0 Lol A ol
.(1982) Ramade «(1972)



(09 2> sall) ASans J sty  siall uldaall 3 ) a1 10 JS5

(10 :aaall) Acsiia Jolihy & siall (uldaall s ) g 1] ] S



: i) 7

)5 ) IR o (5 e G A ol B 21551 S o el () ey IS s b
Dty gl sl Gl e Guilead el U 350 et sy Al 5 sl Olas 3l edars sl A a sl (3l
.(1990) Ghaleb «(2008) Heinzel & al. < siw 10 N 5 (3o o5& il 138 wie 3 @l jee o ) 3 LaY)

s Al 3 58 .17

0S8 Olsns slas Jal el OA s (el Jon ) lans sl A0 a s o5 G las (s JDA
A painn s Ggls lisa IRy () ) Gumall Dl 25 () ) psly Glal) G Sua Gl dlee
.(Bologna, 1980) Ll &e

TS gk 2.7

e A fag ey plate (yal paialy a0 i Cus e sl Ga sl i IS ans ge Al B
Glie ahi Lagha IS e (g rhandl ) lasmys Lae Laa DS (alaiy o ¢(12 JS) de 38 (5 sl g ()
s OOEL 5 (Gaball duad y AS al) o3 Cuen 3ely B yhaall A & Glsans (13 JS3) LADU Laaaal Leasdy
il el dlae o gz 5l 5 (il slgilig . pan ¢ ma laal s ccpiall s Cpoteall (uadli g slall (358 4a )
.(1972) Grzimek & Fontaine «(2004) Mullarney & al «(1980) Bologna

(11 sgaall) .z i) o sl ol Ao 38l () il y el D e (Sl el 3 5am 112 JS5

10



(12 e all) ) ) sl o dila UWldie ] AN 55 IS sl jeldai 3 ) 5em 113 S5

s Al adga 3.7
At 1S e Aile s e Ay ginall Autell el 8 35S 2 sial) Galdadl) anl gy HSE e b
e Y1 AT A (S Y Ao 4 sl i 55 OS5 . el i

coilisy) 47

il i s cdans ) 53 g pall Al Ll Jlaninll Gl 5 (14 JS2) el ol b (a3 0 s
dndanal) $Ls) i Aol 3 # seaa¥ls dlls Gl s caaill i (e A sSall Al JISI) b e ol g siall
On S Leal) Cilima G311 dala A pla Al 615l (B8 & (Gl il Gl Jie dpaldl) il i
dyivie an]00 5o i dikie b elall Sae Jil5 (15 JS3) 5 sbaall Clilally Gl Cuns o5y @13 3ay ol
Grzimek & «(2004) Mullarney & al. <«(1980) Bologna .clibidly (gl ddaxs e il Gasy i)
(1972) Fontaine

11



(13 s all) iadl ol A Ol s 30 O sl jeai 3 50 114 JSG

(14 sal) il iy e i) o S5 iz siall uldaall Guian jedai's ) gem 115 JSS

12



1oal a9 -5-7

,(16d$.&)6j5msu_.aﬁbf;}izamgaﬁ‘cﬂlww\&;u@am)Shgsjc,;l).d\g_dﬁsi
Sy Loy iy A L WGy Jlad Casey il )kt 4550 080 gl Ly 091 g o g 3
Y il 2y Al g dlens o 583 O (S5

< ¢
TS
s
) s
Q\k\ l‘p"m.nu. S

(15 g sall) g siall pedaallas gl yaia (an el s ) s 116 IS

1(paall .67

iad) (V) B ple die lagy 29 () 25 (e (emal) B3 sty (17 JS5) bl () ) 501 (s
o ) ) ) e panll sl S can Ganll (558 ) Ly Jlat s g Al Wy () dudaas o,
.(Bologna, 1980) ¢raall dlee Jual 5y pransy Ldo

13



(16 o)) .ol an Alae & G 0¥ Jolii i B ) 5m 117 JS5

2 hall e 7.7
el e sl Ll 5 e gLl g o g ¢ aill J oW1 asall (e Aaliw G aY) gl Gl Jlaall ey
b Al o aaing el 9 days cpudaall Al aulud 6 0 (V) Adle el A (18 JSE) e s¥) sl
.(Bologna, 1980) ¢l _shall (e i€ a8 &1 a1 () K3 sy Lo sand 12 ) Jeail e 113 5 J gha Glaad 5 eyl

©Yves Thonnerieux

(17@)43\))\&4]\5_)@&9@*)&‘2\&\3)%18d5£:

14



Al JLian) Uai.8

L 85 Ll s gl (& B ol aad dauls Gilalise b allall (55 oz sial) Guldaall iy
Lol sin Al lalie G lan 5 5uS dlaels aal gy ged As Y 5Ll duills (21 €20 ¢19 JIKEYI) W jind
il gz siall Culdarll IS 8 gy sim 3 Aagiall e ganally 5 Jladi (e 2adlil) 5 jalgall Cile sanall paind Cua
G oo pdial) ¢ Aoy A ST o Ll Dl oy o ey Jlaxtin ilal) dnall sa 45,05 Caans by sl G ) ol
o L] (e Alend) ey 5 Caal 3 2By e sae Ay siadl g Ay jall L ysl (A gyl o )Ll 5 Al bl al) calas
.(1972) Grzimek & Fontaine «(1980) Bologna

(18 all) allall (g gial) uldasll Ll 3oy )3 119 JS&

15



(20 g sall) aladl &z siall (aldall inliall o Aal8Y) 5 i) Blalial oy 4221 JSG

16




Al gdaill-8
ngji‘;u:a:,md.wsfdj‘\)j,;&mm&ujm}”m};;}gsusgdumz_gwkuj‘y\)g,:.
1935 4w s S elld IS

A a8
Ledasss 8 Al i gad o3 4 jales Lyl Jlads 83 il Cle ganalld dailall slliall i idy
B ine oy L A Jladi 8 3l LS

Sl 3-8

ALY daady 585 Alpendl 5 dr o) 4220 Al cladaisall 3 A geun 7 sial) uldaall sl (S
Sy Ul s dild) Salsally 3 saull s Claiiuall g @ )5 dklal) 5 daledd) @l jad) & Dl sanih da gidall
sl U8B e g st S e A Lain Dalgdl glalilly ciliaal) & LaaBl clE) iy 6 psh LY
.(Bologna, 1980) e e w4 ald 3 jpa dakalie 5 ) IS JUL Al QUL e 4 sisall (3lalial)

s 41 ) (B AlSuua g 7 giall Gallaid) Aa 9

£V a9 5 ales dmny s aiie e (LY Litine Wil Lo i gz siall (uldaad) ysiay ¢ i) el danilly
Isenmann & == 35 «(Podiceps cristatus cristatus) g sill caad a i jall A saa giall AL 5 dsaaal)
Jledd dada )l Glaliall (8 S £ sl 138 daadal Jinest Jsl 1 b WS g i) 138 Jga Jas L a2 (2000) Moali
«(1985) Chalabi & al. «(1981) Le Fur (Usshll &y =3l 3 s A8k 5 yimss 5l 3ay) 2300
Cfadaill 352l Cilasind By i Bany Jaine Gludine 43l (1975) Le Fur 4ias 35 ¢<(1993) Boumezbeur
Boe (B 1976 Olsa B B8 ¢(1980) Jacob & jacob Jsie s (B 1977 4w #1081 ae Olas s 128 20
L & JiLal) Dy 3358 8 Olass 1993 A 3 o)) £1,5 8 z)5317 «(1979) Jacob & al. ey
caline & el bg ol (e deald diidiall g siall (el ) gula o e le (Y aies (e «(1999) Moali 1997
Ledant s «(1969) Dupuy 48 555 <5 gy g3 s (8 sl G o jaal) ) Jalid) e Al Lol 53
(1962) Heim de Balsac & Mayaud s s A& dikia 6 QU503 Y1 (e cliall (ilias (1981) & al.
las didl (s DA Qi il jall (& pandl s dlee (8

17



:inagill .10

808 laely a5 O ol Gladail) Slue cy A3 s g5l (B gz siall Galdasall KU el il ay
@oliias il yi seda Ji 3 8le e gl i jad G Y Gl (81 Ll Lasie e g 6 O (e 4iSa
Ay ) Jlaad sapa @IS 5 c@llanl) &l 30 g3 435S (e 7l Gl G (e gz il aldard) slgdasal (1S dlaal)

.(Samraoui & Samraoui, 2008) L sialy sia; L gac Al 3 pay ) gala 4gal 55 A aladl gl
1880 43 ylay Alal) Tl g1 4l (i path (21 gl 7 giall el 23 Le ST (18 (2008) Ramade was
Alehie ad Al Al i) gall s A a8 8le e

18



g.a'lfd\ Jeadll
) Al 28 g4 Cliia) ga

Chapitre ||

Description du site d’étude




Z\.ub.ﬂ\ é}n QLLAUA

Description du site d’étude

sdaba ) (ghliall -1
14k ) ddhial) o ggda 11

O s Bl Gyl Al a0y agad) Jaladl elall 438 (S 3 jaall Laly Ak ) dadaiall (o yas
Claiiiaall 5 &l (e il o Ak ) Bhliall" (old dpallall Lpaa ) cld 4oyl Blliall (1971) sl 438l
11 elall () &Ko ol Aigall o il e lilaall of Auadall dild) cilatdacedl Caling g Gl g ducamdll (Glaliall

.(Fustec & Lefeuvre, 2000) "sulu¥) Jaladl 58 (i ga ol mlle ol ade ¢ s

Ak 1) glalially A8Mad) culd A8y 2.1

DA iy (1971 A sl Alas) il edada ) 3haliall ) gal pltisay Dlie JDlaiu) laa Jal (e
Nl Jlaxia¥) g Alead) & LEEY) s3gd dpulul) dagall Lpalle Lpaal ld Aok ) dilaia 800 Jansi &3 4 20
Al ] Glall e dalvicall dpaiill 3 dealaall ¢ Jsall o slaill g dyika g s didae el ) A (e Akl (Blaliall
bl (1990 diw A, JSa (sale 97 Msa ari cadisa 1150 oani a5 Al 131 b (e Leple ddaladl)
.(Dajoz, 2008) _tiSa ¢ sale 30 (e ST ok cana @50 421 s28laial) Jsall elli

bl (ghlial) dad g Ak g -3.1
(02d522) (Geneviéve & Fustec, 2007) 4kl Blalidl dad 5 aills 1 ¥ 5aa (1990) Dugan g

sdganall (ghlial) it -1

1400 Jssusi o3 43) a2 5 Asenall (3laliall oda Jaly 5all JOEAY) i€ 3 clul all e sl llia
Jadiy o pan ai Lo Glaeaall o AS0E] 038 aria 2a) 55 B33¢a s dage Ba3e il 2a g 4 V) callall e adsa
Gl g gl Laga Sale Sl Gl pdiad) Jadi W jeas &y al 5aae daga g 58l 081 el J&8 e ¢ 53 11600
Gilual dued ) UICN s Lpaaall dpplal) 3hliall Cayiai a3 355 (Rodrigues & al, 2004) alall e
:(Dajoz, 2008) :

gl Il Clens Saplall HlU 4 4k ) Y13 Al gl) ilaall D dpapdall Cllesd) ]

19



(Geneviéve & Fustec, 2007) 4k ) shaliall dad g il :02 Jsaa

Btira by Sia 13 Bsa ga 2 30l sl 53 8ka 1]

alle | ghlall | clpay | cladiies | Jsgm dalsw | chgida | cluaall
Apad | AJA olzal) Lad | dagiia
i)
AL o)
2 2 3 3 3 1 1 1 A8 sall oLl 003
3 2 2 3 2 2 2 2 g sall olall 5 5
3 2 3 3 3 1 3 2 Cliladll e 48
1 1 1 3 2 2 3 2 Cial) AndlSe/Jaludl Sl i
3 3 3 3 3 2 3 2 Aalus ) gofand s M1 S
3 3 2 3 3 2 3 2 D) jealiall s
2 1 2 2 2 1 2 1 el clalidl ) i
1 1 2 1 2 1 2 2 Juaid elluse
2 2 2 2 2 3 2 2 Laliyiaed i il
1l gilal)
3 1 1 1 2 1 3 1 e 25
2 2 2 3 3 2 2 3 Lol g )Y G 2l 5
3 1 3 3 3 2 3 3 Aile e 35l 5a
1 1 1 3 3 1 2 2 Adle 3 ) 50
1 2 2 2 3 1 1 1 Ladd 2 5e
1 1 3 2 2 1 1 1 e (s
1Cibua guad
2 2 3 2 3 2 2 3 S5 g 5
2 2 2 2 2 2 2 2 SE & Al

20




sl Al sl .51

Lgnpall Ll ¥ sale) ) Caag Uios Lea s Al Aadail) 200aly g Gl Al il pall e
(Dajoz, 2008) :¥lawe 4530 Ll Yl 138 8 Jexd Al Cilingll 5 @lId (Kl LK ¢ 161 Lgalla )5 ) sa il
5y s el LS 5 (45 slall 5 Alagall dpeliaall Blaliall Jia il Aalai¥V) 7 Sa) 17 Sa! -
el g ol A1) Tl o8 JA0s Ligme 4 s ) 581 L] 3ale) iz ladY) sale )

Bl 52 g daus il (e Ay padl g Ay Sl ) V1 (e A 31 A el o) Y1 AD )

sdgilall ) galal) g doda ) (ghliall -6-1

Ul 5 e 55 sl dage Dl pd5e ba jliiely dilall Blus¥) (3 Jnll G515 L5 e | juaie ) soball ygiad
A1) Leludl JA0s sanae. cilala JU Lgd o<1 ALY cdabus 591 032

Al el Flall g e13ad) e diad) dal (e lgald) Calide (s Aglall ) sakall (e 3a3e Lol il jales
Alli jig Y a8l 4y Lalal) aslale 4l 8 Al JSI 43l V) eplalall bl 5 gaadly G yind Y 3 jagd) 028 Of a2 )
(AEWA) Ll s Ly 3Y 3 jaleall Al ) alall dglen 3aalan Camiia g 13g] 5 32 sl 3Ll

2l Jad) dgk 1) (glaliall 7.1

dgalio g 585 Al il LS 55 655l ymuall Jaliall dadaia g Jas giall ol G i adl A1 jaadl o8 sl ()
Gsiall ) Jledll e Laadli de giial) dgydall Jalu YU 4 55 Lelea @l UK ¢(2282.381.741) Arnlil Lgtialisa s
Ae gitall Aga I shaliall Y ALYl cdald (5 lawa s clal g Lle J g5 Adla s e 5 1 als g

4 5) Al dda ) (Blaliall S je i a kel (Blaliall LS je 336 2D A8 il Alledd) dgall 8 aa
Bl 3 8 o 48 g aaly (Alie Y ) Llial ko )l Blaliall S jay Atk 5 pmy 98 4 o 5 aal g (il
Adlail) Agall duilly 5 pallal) Zlall 5 umy 58 4ud @ ga abl s (35S0 43Y 5) dalgia L Auda )1 (3haliall (S e
il s Jo ghalll aa) 53 i) Glall Cliaghl 850l a5 A Jie dalle 4le ciladanse e (g ginth 4 jal)
lal gl 8 Jiad dpe bl 4l ) (3halic 2a g8 ¢ jauall & ABdiall 4y gial) deall dauilly

OV s il Ayl 3hliall Ge Al giall Tiggd) A 551550 Al ) Aalad) Ay ppaall i
JH58 2,959,000 = 8 dalue o a5 (22 JS8) dualle daaal @3 ka1 ShUA (e adge 42 o oy
By sl By s Aila B jeny Laa Ak )1 Shaliall (el e Jinasty 1983 nadsi 8 Jlsel ) 2EEY ) jall copil i)
ol &5 1999 L (0 (sl (8 () Wara s (Gl 43 5) ANAN Ak 1 Blaliall (S jo (8 (el U g Laa
Asbiall uds 8285 Al ) saall 5 e

21



Aoene (585 O Baid sl 038 (e Baal 5 JS B uS A A I3 (4 5 Ak ) laliall ells JS
salal) sl 5kl Leiidle 5 duda I shaliall el el aibadll e aliall dad e dolead) sda (laca cany
(Van Dijk & Ledantt, 1983)

s sad (Bhlia O jaall o8 e o Sl 5 ) saad) Led) 5 OIS (e Lt Aaga s Alian Lpapla dahaie L) LS
£ Calitg (a8 yalgall ) gulall (oYY it 5 4,335

I3 KENENVENATLRE LF DU LAC DE RFCHAMA
11 RESERVEINTECRALE DU LAC TONCA

15 RESERAVE NATURCLAE DU LAC DEN! DILAID »

16 CIROUE DEAIN OUARKA I8 Garmet Guellf M Dayes Kl Ferdd

17 CHOTY L HOONA 1% Garset &) Tart A Lwd e A Een Kheld

IN SEEKHMATYORAN 10 Carnet Ank Djemed of BT Mevhael 41 L de Tdamine

10 MARAIS DE LA MACTA 21 Chott Tiaslk 4 LesSalines ' Areew

20 OASHS DECULED SAID 22 Scbkbet Baucr

21 OASES DETAMENTITETOULED ALIMED T IMMI 23 Sebkdet £l Hamict

12 GULLTATES DISSAKARASSING 4 Chott El Bodba-Hanmam Exnoakhm N

23 VALLLE D'IHERIS 5 Chatt Als Boldds

IS CHOTT CHERGUL M Ot Onm Kaned

26 COMPLEXE DES ZONES HUMIDES DE GUERBES « 17 Chatt Sadi Simane ﬁ
SANHATYA

(D.G.F., 2004) (Ul a8 50) Adiaall 43 i) adl duka Jl) Bhaliall ) jaall a8 sall :22 JS
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A1 (8 Al (ghliall A o8 (Al gl 81

kb Al o Ny Gllall 4y 5i5 Alall asall 5 5l aall il ) (8 dda )l Blliall (e yael) i
Ll Y s aal 1985 diw 35 sl 5 3 S dlan Ja) O 8y elall b il gall 5 aiiall
(Chalabi, 2004) Aseall jualiall Cli Sa 3 JIA SGilaa) 5 400

JS i e LS danin g (8 A0 3 ey Jie Al )1 Blaliall (e el it} oy jlasina) 5 il SO
dn iy ol daadl B LBl dal e cadatll GV glas e ) A5 Claliii g 3 ) b 5 A8ida 3 juan (e
(D.G.F., 2004) <l

p(Apasa o) ABhaiall) i) Jad) (5 Jladd Ada )l 3kl 9.1

DA (g el s dilic 5 BaSS A Y5 AN G il el (30 Jled (B g il dslaidll 48
(Samraoui & De g sla s dilall Cladawsall (Sae 5 & siill 5 dalisall Can (o de 55 o 2 5 S (5 n & 50
Jilb endy Apud @l dgaally JAl o W8 aa 23a3 «Belair, 1998 ; Metallaoui & Houhamdi, 2008)
(Marre, 1992) S,

il (21000 sl Ll Hlaty ol 3aY) Gy ) Dl Ualld o3l shlie JiST (e yiias
odl Ledaa Lao Al ladansall (e yiina 230 o (giad a5 el g ol dnd Al gl Galdall oy Lialia
Samraoui & De Bélair «(2008) Samraoui & Samraoui, ikl Ghliall Cus e il jall 3 dea
.(1983) Van Dijk & Ledantt «(1998)

Ll ¥ 8 5 S Aam ol g Apadl b Al dihie (e o3 s Aidajl) Bhaliall (S el 13 () Laady
Laanae de sanall 021 585 o debi (Thomas, 1975) 4xladl 4 Y5 (Bougazelli & al., 1977) 4l
A G e D) b Lge 1 e IV Albaiall Ll Caiad AN Ak g 3 jucaall £ i IS (e Jlad JS
Addaall ) galall ¢ o) dually 4 Y15 «(Ochando, 1979 :1978 ) 1974 (e Jaws 5ieS 93000) sl 5 )
.(Rutjes & Van Wijk, 1977 ; Metzmacher, 1979) &) _a 5 USs st ol Jll e Ji W o

o3 228 ¢y olia Lgailay Ciae ALK (e (K adge JS jeday Cumy Asatall & Ciaall (e Bae JIS 2a) 55
Dbz sl 13 Cilaiiae s &l sae b aa) 5 LS (L el 3 5 el (o Slall 6y ol i) Ol yeay sae & JS))
«(1992) Samraoui & al. (das Jsab) la 5,00 gl Lehe g1 31 e aall A8y Al oyl
.(2009)Belouahem-Abed & al.

st (Al Sl Lzl dibeie Jalge S Ayl Selalls aiadly &) 4y sl e o)
.(Belouahem-Abed & al., 2009) L s Ao Aikaiall ol 3¢ A3 IS (slall g e ) )30 61 2y
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(A pad) Lydaa o) (AJAL A ) glalial) oS ja.1-9-1

Leale s 1983 2ia dpana dualle dpaal ld (23 JSG) Dbl Bhliall (e ine 230 (e S all 138 () S
OV Olatins (il Glnin (e Ll 0585 Aplad) Ll 4 ((PONLE.K.) A dida gl 3 plaal) (am 225y
Londl Cleaadl) Ll A all clddly (ol pigially ool sagially  lajalls Geally sl
(D.G.F., 2006) .+ sill€ll s chaind il s e lilaa)

ol 4l Glall  ady e gie Lgalie Ll g U sl Cus (g0 cde 65 (0 2 8 (o sl o) Sy
Lo ol (Gukal) dalle and 5l (23 5 ) dalle ol s ddliae Slady il sl (e de gana o (sgiad )
Ghliall o e A Caiays il 5all 8 aal) duda ) Bhliall (S s leaan JSE ¢ (Lplanl) b nsl diik)
.(Slimani & al., 2008) .Lui % & Camargue.s Wil & Ebre Ul 2y Jass giall (1 a8 2ok )l

La Méditerranée '

A, g ) il ko ) GLAl 123 U<
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(oA Lt ) sdalgiaan Sl b g duind Ak ) (3hLial) oS ja 291

Gl 45 385 paal (o jall (s s o ) siad) 8 il das Wasg o s Ciladll je e 2al 55
Ghliall oS o ey (Samraoui & De Bélair, 1997). Jueill 8l iddl il 5 (35l & il Jon s (A 5
Ge oS 2 (o Gsle 40 4ena e (s )%e) 2558 e e Alsa ¢ al md Je dalgia LA Ak )
JSE) @l Sl @l yde )l S Ay (e lalusall <l el § <l puad) ¢ 65 ) A0 Y15 Ciliadiial)
Agaal B (Al La sl 8 llia s 05 el (53055 I (5305l Laa (S il s e Sl Capeal) 3505 o S5 (24
(D.G.F., 2001) s}l 4ui Alia sl 3l 3 o35 dsdaiall 038 3 jim (o jua ial sal 40 5Y) o2 JS JSi

La Mediterranee

Skikda

Ain Charchar

20

g A e i) Al ke ) B 124 S5
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148tk b pay 2
ddale Gilial ga-1-2

e il Y 5 A Al dha gl 5 plaal) e (25 JSE) Siall 8 Jled ol 3 Atk 5 0y o
dabiue e @iy ¢(36°53°N, 08°31°E) clilny) gu v sidll jad) Gigia o83 5 Al (3,8 IS 70 2x
35 Adan 53 Gl i3 a3y (Chalabi, 2004) gl (o Jame <13 4 5 (Abbaci, 1999) JtSa 2700
sLall (i yomy gransy Basese (g3 5 ) Jlad 3 3n 5y 5 ppaall Lkl (5 laall LU A8y (5 jall (53l 55 <gal
Gana Jaaw wige Il ind 11920 2 3 ) Leliae dhans 0 2,2 Jsn sadl) mwhis o i i sl i (aildl)
Ciia Cua dgenal) 55 olil) Al gl (e HESH 6 5l L oS0 Aala Tnadlal) A ) 3 Ada 1) (3halial) Al
Boumezbeur (6 <5 <3 <2 <1) 8 (e rlie 5 o Wil Cilas Cus 1982 A el ) 4885 418 (aia
.(1998) Samraoui & De Belair «(2003) D.G.F. «(2004) D.G.F. «(1975) Thomas «(1993)

dhie o (gt claiiiine W) slad cde ela lgy L i) Jlad 35 )00 4ok ) ddlaie 48ika 5 jay il
Ciladl yay (5 AY) gl 8 ala s cddalod) ka1 IO (e Jay 8 Jladll & oy Ao pe Al Lgwnd 55 Aifina
.(2009) Belouahem-Abed & al. «(1983) Van Dijk & Ledant =)y 54l a5 dule

Mer Méditeranée

Oued Bou Merchen

El Frn
-

—_— —
-
kO&d‘ELHoul )’/ EI-N.oun
—_

ssida

An El-Assel
=

Roum-El-Souk
Qued Kebir -

j‘\_J&VU ~— :.'
\ . Ve N

Echelle : 1/200 000

— : Limites du bassin versant du lac lTonga

++++++++++  Frontiere Algéro-Tunisienne.
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OulSial) A i LeDDlaiul ol Lgie s () 1982 (e o hail s ¢ laall 43 531 1940 4o (8 LeDladul o3 238
(Karali & Echikh, 2006). aee srnh b S Leiad Lgintil cCiniat Clilee Cungd By Lyl sad jaay g3
(M.A.T.E., 2005).

e 2 g LS oLl 8 Adhe Claliiine JSUIS Auad (Blalia Loy oty e ol (e Al B sy () 5SS
O LedDlain) Jem Le 585 i (e 3 Caldimy Adalas 222 Jaws giar jaall mhaus (je @3 55 (o8 5 Afiae ddhaie
st Ll sa Al 3llidly (Maire, 1977) ledss daul s joait cililee LS dilaiall (8 Sl i)l
dra Lae (L) Gahadly ilasadl Jsill) Al el )3 2ead LS iy jally Canall e o) Gllesy
.(Slimani & al., 2008) s s & ledana

JSE g laall Jsa Al Gilrand 6 padly Aagaal) dpadll (Blaliall g Al (5 laall Jsh e a3l
(Benyacoub & 4flall ) silall (hadail 4Bl A ra s Jid LS dals dpala Gl (Slae a8 calle
.Chabbi, 2000)

<AAliall Al Al 2.2

b il Jai g lisl) 8 Bl S350 a il ey Juad 53 ¢ o gia Fliay Al jall dilaie i
«(1997)Samrauoi & De Belair sl cala )l 4nd @ilall 8 o285 dadaiall (8¢5 pal) Flddl Aals e apal)
.(1982) Ozenda «(1998) Samrauoi & De Belair

ookl ddda Jsa Juaie sle st pmg mand ¥ (03 Joas) dshid) Flie g 3l clidandll
S Y e 555 i) Angada ()l Ay ) adaghad (& Cig yra ol Fliall (1S 136 Ailaially sailud) 4palidl)

.(Benyacoub & Chabbi, 2000) .luaddg e je aaibad Jdae e JA e V) e sl

A Aikid Aaliad) cildaed) <03 Jsoa

Juall Jal) Jalud AL Jalal
10 15 18 &/ 520) (%) B0
1191 879 936,7 (Fis/ Lo 50) (e) U
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248k iall AAlial) Jal gadf 21222

3 Al 1-1-2-2

sl DA e elld g Jas gl ) (s ginall o 558 ) dagall Baliad) Jal gl aal gall 5 ) ja yiias
Ll s shall GBS 5 ¢ aall e 2adly oaall mhas e gL,V Jaii je 5l al) il i) (ool miill dulee Jpnis
o G g el e Bl all i gie (8 Leges 5 (1986) Toubal «(1946) Seltzer «(1982) Ozenda
O 8350 SV (5 k5 ila 5 ed 058 <%025,9 5 %12,2 o sl s (s sand) e giall e JBT o o il
.(Raachi, 2007) sl s 4di s> s e 3500 a ST 583 il e siST Y sl (o 8 58 3 ai ya 5 )yl

) 2-1-2-2

Ol (1946) Seltzer cus s Aiu/ae1300 1tael SY) 3hbial) (e it i1 3al) 38 Jled dibkia o
e A sha Il Zastiall Ll S5 Jlall ) slaa olad) o ua ¢ il A83le L el e e A UadY)
Oe Al (L) Laale W) bl jhacal :pla iy Jadi ye dikiall 8 il 5 | el dpeS lali ol 3aly ) B )50
.(De Belair, 1990) Lo siall (o & 8 Sy 3 (5 sall (alaasy 5 ¢ oallal) Lol

& S8 UaeYl ¢ daws siall Fldl dileie Tpald A gl ) s dikial) 8 Ll dpals aal
$le (e il Juab i X iila g jrannd (5 el DA Jadi Al ey edaloill Cun Judl ) jaad 53 (g 5l
.(Raachi, 2007) sl s b sa 5 sed A Jasi Aa ol 5 ¢l Caley s ¢y 5581 )

14 gha 11 3-1-2-2
Al ) Ash )l el Y 10 s dsans Al lae o A0 Ly iy las dal je Ay gl )l Ax o
((Raachi, 2007) 5Ll anbiag 53 Claall 3 m 5 I (o Ciall 3 sl glity LAY 3 5ms5

zh A 4-1-2-2

= «¢3 WS (Samraoui & De Belaire, 1998) «olidll dala ¢y je ddlad 7y dshaial) el
(D.G.F.2006) (s&ila 5 samsd sei (& lld s /a0 2508 (A 0 5S5 (5 gaaall Ao uall 5 A8 58 A gia 1) Al

2005 51985 0w AL (5 sal sboa ) Aasad Lalial) Jol sall ililana (il <04 Jsaall s
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(2005-1985) AL (5 sl sba ,¥) ddaaal aliall Jal g2l Cilshaza 104 52

Bagd) | 4 o i " i z z R i R o c Ja gadl
g sl

JadL i)

212,90 | 158,80 | 143,60 | 65,40 46 1,70 0,80 16,70 | 49,30 | 82,40 | 73,60 | 124,80 | 121,10 ()

5l Ba gia

17,70 | 12,75 | 1850 | 21,86 | 24,40 | 24,85 | 23,20 | 20,30 | 17,70 | 14,95 | 13,55 | 11,30 9,75 (°a)

3l 5 ) o) o gia

20,70 | 15,70 | 20,10 | 25,13 | 27,80 | 27,90 | 26,30 | 23,90 | 19,90 | 17,30 16,6 15,20 | 13,30 (°a)

Lal) 5_1ad) s gia

14,7 9,80 16,90 | 18,60 | 21,00 | 21,80 | 20,10 | 16,70 | 15,50 | 12,60 | 10,50 7,40 6,20 (°a)

4 5h ) o gia

75,90 | 78,90 | 76,80 | 72,60 | 7590 | 75,60 | 75,30 | 76,30 | 78,00 | 74,80 | 74,40 | 77,90 | 74,10 (%)

zL ds

3,74 4,29 4,15 3,70 3,47 3,04 3,06 3,26 3,17 4,38 4,16 4,27 3,88 (Lw/aS)
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sddhial) Fla ga e 2222

:Emberger 2 gl zsh b Jalall 1222

LaS Lt ol ulile e aainys (Emberger. 1955) Gilsh 6 I o siall plid) Ciiay Jdle 5
Al Adsbeall MA (e Q Jalall Cuny 5 5,1 pall il jo 5 jaaY)

1000. P

M+m (M-m)

.Lﬁj\,)g\ g,_a}la)ﬂ alall (Q) -
() Basindl a1 43S Jaus sia o (P) -
(K) 5 SV 5giB (5 gl 3,51 ) il )3 Jaws 5 o(M) -

(K) 3258 Y 5giSU Liall 5 ) jall il o Jaws s (M) -

aS el 5 . 25°,9512°,2 (o (55t a sy e sl 5 Al g gyt (o s Al 33l allds 3 sl )

D% 385 Al Bhliall b aa] 191 5 Aulalidl Bhlall b ad036,7 (5 s Tl ila 5 spavd (5 b Jasi jdaed

L giall el Fliey (alall Emberger - abiadl hldall caa 35 (Q,=118.04) = ) ) (c2sh )l dalall

Gl & AW dihie aay 4ild sl sl V) ddaase 8 Baalsiall kel J3A (a5 (Emberger 1955)

Jalse e dushay JI5 s Cinas oJuine Flie JS35 Jalse pa 825 Jil elidy (26 JS8) bl 4nd oAl sl
.(2006) D.G.F. «(1931) Gauthier e 4sé #lia J<
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Etage bioclimatique humide

Etage bioclimatique subhumide

Etage bioclimatique semi-aride

Etage bioclimatique aride

Etage bioclimatique saharien

v

\.!.; A‘)\.g AJL:} diuu\ JL; \.\; )L;

AN dadaiay ala Emberger 4 (oAb sall lalaadl 126 JSG
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:Gaussen - 48l g 4 1 el il Jahade 2.2.2.2

JBA 3 all 5 Jadluall (g Hedl) Jas giall Ll aead cGaussen 4 <sléall g 4 gk )l &l il alada dlac ) die
Jaadiy o ) sl (e Gila ropan ga Jaa30 AW Addaial 40l s (1957) Bagnouls & gaussen <l siw sae
Goed b Jdaedl dad ol Jindt e Jasil ) 09T e e s gl s Bl s ed 3 all dad il
(27 JS8) il s yramd

p dph ) 3 s ildal) 5y 4kl 5 8 To
100 50
90 45
80 - 40
70 35
60 | 30
50 25
40 20
30 - 15
20 10
10 - 5
0 0

3 o e T ® £ B 35 e ¢ 2 o

g z = < = 5 35 2 & & & ¥

- s - @ [5) g 8

S © 2 =9

o O

Dates

—a— Pluviometrie —e— Température

2006-1997 (5l JMUA dMal) dalaiay el GAUSSEN J csliall g4 gl yll <l yid lalada 127 JSG
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:ABhiall 5 gial) JaY).3-2

bl 12322

ey g AL g sl oy Lilae i (28 JSE) Al 15V (e iine 230 e Al § jay (g sind
e Bl & alall jedss (De Belair, 1990) 4l dakaiall s Cus dahaiall jiad el 5 dy sk )l 55 ) )alls
.(Samraoui & Samraoui 2008) Aiuiaall ilall ) glall ¢ 551 e yiine 30ad 1B yuiai [ 5a IS

Oy Al (8 liaga sall Gl ga Liiad quine Jlanl (oS8 A4S Dle 5 pall Alladll Zgal) B an s
.(Chalabi & al., 1985) saule s cyprés s peupliers Jiail as s LS Ly i) Jlad 85 ol dgapada Lol

5,0 g ) S ddias (g sanall (0 %39) Lo 5 32 Lesa dlile 31 () (o G LA (g e 53 80sbian) o3
& <Ll sl g5 s (Utricularia exoleta) « (Nymphaea alba) « (Marsilea diffusa) 335 ) sY1 (s
Scirpus ) (29 Jsi) :leeal daile dple bl Clrand jpai Cun alaal) ddlide 4l Cleasd JSG e 5l
Sparganium )s «(Typha angustifolia) s «(Phragmites australis)s «(Iris pseudoacorus)s «(lacustris
shll 368 Lelaa A8tk 3 el Slill (S Nl Saules <Aulne ) 4dlayL «(Nymphea alba) 5 «(erectum
.(1999) Abbaci «(1989) Kadid &l 5 Sl (Slef 4Ll

Jahy 35 e gane il Jiatiy dilall lilall sl ~Lia¥) ) aa o 3ol sl Gl ()
O A A ciliaiiinall 335 aa) 6 G Claeadl) piads  peanll Gu s cpanl) il s cpuilSall Cuad 33 )
Gy elall (5 sie (alias) die A8lEy Saall 138 5 cobuall Jaad daidle DS ¢ual) ity b (el a5 Calaall
Bopaall Jals bl 48 a8 a5 ) )0 3 alal) 3 Canli LS 2Ll Jady Ll Juad oL 4 puan) LG a3
De  dsall Gae (e JIEE (5 jlaall Adand g0 Jsiiall (sl Jsaas po (38155 Ladic 35S daaal 3jallall o3a 3415 LS
.(1989) Kadid «(1993) Boumezbeur «(1990) Belair

(‘;\g)JﬁSﬂ\J..\.QSJ}A) _Mﬁﬁ‘;&m‘cw'&)}a:zgd&:
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(mso aSall de ) ga) Ak 3y & dailall LAl Al ) 5all 129 JS4
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1 o9kl 2232

Chalabi & ) 3¢ 5 Sk (m 254 25.000 (e ST ¢ gelall 153 (e S dae Lkl Lad ge ik 3 pay yiiad
CLAEY) s a6 ) 53 5 0m 2a a8 (ludadll Cus (g Al il L WS (Van Dijk, 1988
Samraoui & ) &l skl (e g 5 46 o ssind A dagall s 30l sl e gl e Ll siaY Al
Morgane, ) e ¢ ) 51 s siy Sl lag) 5 QIS  galall (Radiad Cua (e 4 52 4saal L) (Samraoui 2008
(1982

B Jlad (b Agka )l Blaliall (el je 5 ARk s i b ) sehall Joa fial sk e Baae )l Cavia g
(Hovette & Kowalski, 1972 ; Johnson & Hafner, sl gkl Jsa Gaall gl (oiSall mllal yi) jall
1972 ; Goldschmidt & Hafner, 1973 ; Jacobs & al., 1979 ; Johnson & al., 1975 ; Le Fur, 1975
Clndadll Alding g Lddiaall ) galall ¢ )il )& o3a & jelal s Ochando, 1979 ; Ochando & Jacobs, 1978)
Lol YL Baagall 53 )0l ) sadall iy LS 63 julall 5 Ailiall

Oa )il 7 (5sind) Lddaall Hphall ¢ g5 e Cun e Lo i e BuE et Adih 5 e 8 Aalill 38 e
«(Oxyura leucocephala) <(Marmaronetta angustirostris) :Jie 3,05 &5l Lo Gl LS (U sl
e s gl e 3l (5 s Sle (Sl (ailiad o WS ¢(Galllinula chloropus) «(Aythya nyroca)
Ledans zran o 93¢l) (e Lo 53 a3 unaly 8 giall Ja gl G LeS ¢ SAN AdlLl) )y golall il 9693 ) Sl dplee
(Boumezbeur, 1993); (Chalabi, 1990); (Benyacoub, 1993); (Dijk & Ledantt, A=l cilie (l<a
1983)

«(D.G.F., 2003) «(Belhadj & al., 2007) «(Boumezbeur, 1993) ¢«(Chalabi, 1990) :(» JS s
g5l om o ¢(Isenemann & Moali 2000) «(Samraoui & De Bélair 1998) «(Ledant et al., 1981)
Alikaa ol 5 jle o Aiidia ol g A8ia 3 jua 3aa giall Akl ) sulall
Foulque macroule (Fulca atra), Fuligule nyroca (Aythya nyroca), Fuligule Milouin (Aythya
ferrina), Erismature a téte blanche (Oxyura leucocephala), Taléve sultane (Porphyrio
porphyrio), Poule d’eau (Gallinula chloropus), Canard colvert (Anas platyrhyncos), Grebe
castagneux (Tachybaptus rufficollis), Grébe huppé (Podiceps cristatus)c Héron garde-bceuf
(Bubulcus ibis), Héron pourpré (Ardea purpurea), Héron crabier (Ardea ralloides), Héron
bihoreau (Nycticorax nycticorax), Blongios nain (Ixobrychus minutus), Butor étoilé (Botaurus
stellaris), Aigrette garzette (Egretta garzetta), Ibis falcinelle (Pellagadis falcinellus), Guifette
moustac (Chlidonias hybridus), Busard des roseaux (Circus aeruginosus), Rale d’eau (Rallus

aquaticus), Sarcelle marbrée (Marmaronetta angustirostris), Sarcelle d’été (Anas querquedu).

& WLy Al 5352009 4w 3 0 J5Y Cygnes tuberculés (Cygnus olor) e i) il yik a o LS
.(Rouibi & al.,2009) 22 lia 3 =l
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) pdal) .3.3-2
«Coenagrillonidae <Lestidae :=Mile 4 ) a8 «lile ) o le i 22 ddih 5y (g gad
(D.G.F., 2003). <Libellulidae <Aeshnidae

sy 881 4.3.2

Aland  cilla y 4y )all @l gl Go S 230 a5 raw op siay RIS Sl elary diik 3 ey dalas
sslull ¢(Rana ridibunda) g2l ((Genetta genetta) zL s «(Sus scrofa) syl :leie Slusig canl g
Gially ¢(Lacerta pater) 4dswll «(Mauremys leprosa) <l cWll slisla «(Emys orbicularis) s
(Lutra lutra) <Ll =35 ((Anguilla anguilla) s«iSsll s «((Gambusia affinis) <leudls «(Natrix maura)
A 51 1940 A 8 calriad G ol @lland <l 5 ) ALYl ¢ Jlaall g @l Ay 530 Lol Lad ga Aila 3 yay it
by GedSindl JOuY Ll Lad se = Slall 53 550 8 jm ae < sie] 2010 ) 1982 (e s cAgaall Alall il spall
Chalabi «(2003) D.G.F. «(2006) Karali & Echikh 13 Las ) dae 33 je 48 sk | e JOaILY) 1
.(2004)

2k § ey Ay (Ao 3 el 4y ) Jal gadl 42

(30 JS5) A A Al Claaaill 5 (5 pil) LLIHN L jaas Bae Silaagh ) ABika 3 juay (e o

1= N -1-4-2

JS g B il B ) sy B oad) Joa oo 8 Gelallg aially Rl Al duilall e jaS 2ae ddhiall (S dlliag
Liaa aagd JS0 Lelaay Lo s 5 Ailall i) cllginl Slall Jaws gl ) Jaxs Capall Juad 4y lilall 3 S ilagags
(31 Jsd) Aalall bl e oLl YA e eball e

sde N 242

Jaii 5l Jsa Gliiae s Capall Jaad 8 a8l Cua el )3l ol V) i 85 sl el Jaxiian
(Sl s Bran) Ll 3 g g se ) 3all Janion LS il Lllaxin sbadd) Cans o Jas asall J ko

1mal) 3-4-2

oaladl Laald a8 (32 JS8) @llawly clpailly jshll o) g aliie e gana Llis 5 el 8 aa g
Ba3gall 5 500l Al ) alall s ) srany palall Lol LS Le 7 sanse e il 3 saball () galdaiay

&t 4422

BaanY) s Clanalls gl (o ety ol 4nd Ledaima s cle (I3 ) i) Lo ARk 3 jng
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. PR S ccan ! = s D

(gm0 pSall e 3 ) pm) Wi s jan o B 4Kl Gleaadll i 553 ) 50m 130 S

(st mSall de 3 ) pa) ikt paydanae B el magis ) pa i3] JSG

(st mSall de 3 ) pa) Adiha 3 jay (A QalSiall da ol mia 635 ) s 132 SR
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Chapitre 111
Matériel et méthodes




Sandl (3 kg il g

Matériel et méthodes

sdlariocall Jilea gl g < 921 -1

e g ik s pas A (Podiceps cristatus) g siall utasll KN La ol g (A Jiaiall Jeadl 138 s3] o) (e
A ) 5o Uleaia) ilaiall 8 ANl dagliia g ¢ saball (e & 5l 138 o) il

COmaddl o Sl 8

.(OPTOLYTH 80) g 5t (s 2l -

(BREAKER 40X70) g i (s« JUaia-

(00) g 5 0 @lsall 23a3 Jlea -

(Canon, SX20-1S, 12.1MP) & si (s s seai 41l -

EEPLES-B

OV e -

Al e)ﬁi .

and) Ll slal -

Ol G Jaanall ) S

:dandl (5 k2

O <l sl JOA s 3 5a 8 (Podiceps cristatus) z siall petaadl jiISS dadie Criacal 3 jaiall 4l Al
2o dlee o jadl i A yia sw il pLl) e Gudll s Gumally Gl gy s Gilie Y dalies dlds 2010 ) 2007
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Résumé

Le Grebe huppé (Podiceps cristatus) est considéré comme un oiseau d’eau commun
sédentarisé dans les zones humides en Algérie. Ce travail pionnier en Algérie comporte une
¢étude de 1’écologie de la reproduction de cette espéce dans le Lac Tonga qui est I'un des plus
importants sites de nidification pour les oiseaux d’eau en Algérie. Il faut signaler que le grébe
huppé dans I’hivernage s’effectue indifféremment dans plusieurs endroits, préfére nidifier
particuliérement dans le lac Tonga.

Le suivi de la reproduction de cette espece s’est effectué sur quatre années consécutives,
2007, 2008, 2009 et 2010, au cours desquelles un certain nombre de parametres biométriques ont
été enregistrés : diamétre des nids, le poids, la longueur et la largeur des ceufs, la profondeur de
I’eau, le type, la densité et la hauteur de la végétation. Nous avons pu constater que cette espece
préfere nidifier particulierement dans les points profonds du lac et dans les touffes de végétation
moins denses composées essentiellement de phragmites (Phragmites australis ) et de scirpe
(Scirpus lacustris).

D’apres les suivis du sort des nids et des ceufs (éclosion, ceufs abandonnés, ou disparus et
parasitisme), nous avons observé une certaine régularité voire une similarité dans les résultats
obtenus sur les quatre années. Ceux-ci montrent en effet que la population nicheuse dans le Lac
Tonga est une population stable. Il a été enregistré un pourcentage élevé d’éclosion et un grand
succes de reproduction malgré les menaces de I’activité humaine, la montée du niveau des eaux
et la prédation. La période de nidification commence a partir de la fin mars jusqu’au début juillet
et la grandeur de ponte est comprise entre 2 et 6 ceufs et le taux de succes de la reproduction est

compris entre 60 a 70 %.

Mots-clé : Grebe huppé, Podiceps cristatus, statut, écologie de la reproduction, succes de la

reproduction, lac Tonga, El-Kala, Algérie.
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Abstract

The Great crested grebe podiceps cristatus is a common and sedentary waterbird in the
wetlands of Algeria. This pioneering work in Algeria includes a study of the reproductive
ecology of this species in Lake Tonga, one of the most important breeding sites for the
waterbirds in Algeria. It should be noted that the great crested grebe in winter occurs
indiscriminately in several places, but preferred nesting in Lake Tonga.

The breeding monitoring of this species was carried out during four years (2007, 2008,
2009 and 2010), some biometric parameters of the nests and eggs were measured (nests
diameter; weight, length and width of eggs; the water depth; density and height of the
vegetation). We have seen that this species is particularly preferred nesting in the deep parts of
the lake and in the less dense clumps of vegetation composed mainly of reed (Phragmites
australis) and club-rush (Scirpus lacustris).

According followed the fate of nests and eggs (egg’s hatching, abandoned, missing and
parasitism), we observed some regularity or similarity in the results obtained over the four years.
These show that the breeding population in Lake Tonga is stable. It was recorded a high
percentage of hatching and a big breeding success despite threats from human activity, rising
water levels and predation. The breeding period starts from the end of March to early July and
the clutch size of spawning is between 2 and 6 eggs and the breeding success is between 60 and
70%.

Key words: Great crested grebe, Podiceps cristatus, Status, Breeding ecology, breeding

success, Lake Tonga, El-Kala, Algeria.
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Abstract

The Great crested grebe is one of the most common Podicipedidea in the world
whose ecology and biology have not well been studied in North Africa. This study reports
on its breeding ecology in Tonga Lake, a Ramsar site situated in Northeast Algeria. Egg
laying started in early April and lasted about 40 days while hatching started in late April
and ended in early June. The specie preferred to nest in vegetation cover consisted of
Scirpus lacustris. The 81 nests surveyed contained 2 to 5 eggs with a mean clutch size of
2.81 £ 1.30 eggs and a mean pulli productivity of 1.90 + 1.87 per nest. Hatching success
was positively correlated to clutch size. Hatching success was estimated to 67.54% and it
was negatively correlated to vegetation density. Egg loss was mainly due to predation and
desertion. Conspecific brood parasitism was a rare event counting for 1.23% of nests.

Keywords: Great crested grebe, breeding, egg laying, hatching, brood parasitism, Tonga
Lake, Algeria.

Résumé

Le grébe huppé est I'un des Podicipédidés les plus répandus dans le monde dont
I'écologie et la biologie n'ont pas suscité un intérét suffisant de recherches et d’études en
Afrique du Nord. Cette étude se propose de rendre compte de 1’écologie de sa reproduction
dans le Lac Tonga, un site Ramsar situé dans le nord-est de 1'Algérie. La ponte commence
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début avril et dure environ 40 jours alors que 1'éclosion commence a la fin avril et se
termine au début du mois juin. Cette espece préfere nicher dans les touffes de végétation de
type scirpe lacustre (Scirpus lacustris). Les 81 nids étudiés contenaient 2 a 5 ceufs avec une
moyenne de grandeur de ponte de 2,81 + 1,30 ceuf et une productivité moyenne de 1,90 +
1,87 ceuf par nid. Le succes d'éclosion est positivement corrélé a la grandeur de ponte. Le
succes d'éclosion a été estimé a 67,54% et il est corrélé négativement a la densité de la
végétation. La perte d'ceufs est principalement due a la prédation et a la désertion. Le
parasitisme de couvée est un événement rare qui ne concerne que 1,23% des nids.

Motsclés:  Grebe huppé, nidification, ponte des ceufs, éclosion, parasitisme de couvée,
lac Tonga, Algérie.

1. Introduction
The Great crested grebe (Podiceps cristatus) is a large waterbird with a widespread distribution
covering most Europe and central Asia, but important populations also occur in South Asia, North and
South Africa, Australia, and New Zealand (del Hoyo et al. 1992). The current status of the species is
least concern with a global population estimated to 920,000-1,400,000 individuals (Wetlands
International 2006).

The species breeding phenology varies according to regions. This bird is thought to breed in all
months of the year in Africa, between April and September in Europe, and from November to March in
Australasia (del Hoyo et al. 1992). During the breeding season, this species nests usually solitarily but
could also be colonial when habitat quality in terms of nesting safety and food availability is satisfying
(Fjeldsa 2004). Preferred habitats where the species breeds are fresh or brackish water bodies of 0.5-5
m deep that could be natural or artificial with an important vegetation cover (Marchant and Higgins
1990; del Hoyo et al. 1992; Snow and Perrins 1998).

The breeding biology and ecology of the Great crested grebe has well been studied in Europe
(Ulenaers and Dhondt 1991; Vogrin 1999, 2001, 2002; Konter 2008) but never in North Africa. This
study aims to fill this gap of knowledge on the breeding ecology of this waterbird in one of the largest
water bodies in northeast Algeria, Tonga Lake.

2. Study Site

The current study was carried out in Tonga Lake (36° 53° N, 08° 31’ E) situated in the extreme
northeast of Algeria near the Algerian-Tunisian border and flows into the Mediterranean Sea through
an artificial canal (Fig. 1). It has an area of 2600 ha mainly covered by helophytes (Typha angustifolia,
Scirpus lacustris, and Phragmites australis) and hydrophytes (Nymphaea alba and Potamogeton
pectinatus). It was listed as Ramsar site in 1982 because it harbors high numbers of wintering and
breeding waterbirds like the White-headed duck (Oxyura leucocephala), the Wild Duck (Anas
platyrhynchos), the Common Teal (Anas crecca), the Eurasian Wigeon (Anas penelope), the Northern
Shoveler (Anas clypeata), the Ferruginous Duck (Aythya nyroca), and the Tufted Duck (Aythya
fuligula) (Lazli et al. 2011).
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Figure 1: Map presenting Tonga Lake with the sample area
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3. Methods

In 2008, the site was visited weekly early in the season (mid March) to determine the exact onset of the
breeding season. Within a surface of 53,60 ha, nests and eggs were marked individually with
permanent markers to survey their faith and the phenology of egg laying, and hatching. Eggs’ length
and breadth were measured with a caliper to the nearest 0.02 mm, while egg weight was measured with
a pesola balance to the nearest 0.1 g. The equation of Bukacinska et al. (1993) (O.52.L.B2/ 1000) was
used to measure egg volume (cm3). Nest external diameter, water depth, and vegetation height were
measured to the nearest cm. Vegetation density around the nest was estimated visually to the nearest
5% (0% when the nest is installed in open water and 100% when it is totally covered by vegetation).
Clutch size was determined when the number of eggs did not change after two subsequent visits.
Hatching success was estimated as the fraction of eggs hatched with respect to the total number of eggs
laid. Since chicks leave their nests at their first day of hatching, the fledging success was not estimated.
Parasitic egg laying was detected when the interval between two subsequent eggs laying or hatching
was less than 24 h.

Statistical analyses were computed with Statistica 6.

4. Results
4.1. Breeding Phenology

The Great crested grebe started to lay eggs in the first week of April, peaked in the third week of the
same month, and ended in the second week of May (Fig. 4. D-G). Hatching was first observed in the
last week of April (Fig. 4. H), peaked in the third week of May, and ended in the last week of the same
month (Fig. 2).
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Figure 2: Frequency distibution of the number of eggs of the Great crested grebe laid and hatched in Tonga

Lake in 2008.
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4.2. Breeding Success

A total of 81 nests were counted and surveyed within the sample area where 80% were set in a stratum
of Scirpus lacustris (Fig. 4. B), 11% in Phragmites australis (Fig. 4. C), and 9% in a mixture of the
two latter species. Table 1 presents eggs’ characteristics of the Great crested grebe breeding in Tonga
Lake in 2008. Parameters related to nests are shown in Table 2.

Table 1.  Eggs’ characteristics of the Great crested grebe breeding in Tonga Lake in 2008
Weight (g) Length (mm) Breadth (mm) Volume (cm3)
Mean 36.68 53.86 36.01 36.36
SD 3.16 2.59 1.05 2.96
Min 28.50 47.26 33.12 28.86
Max 46.00 62.76 38.88 46.13
N 228 228 228 228
Table 2:  Nests’ characteristics of the Great crested grebe breeding in Tonga Lake in 2008
External diameter (cm) | Water depth (¢cm) | Vegetation density (%) | Vegetation height (cm)
Mean 42.37 149.31 23.27 197.85
SD 4.32 20.28 15.64 39.43
Min 32 91 5 98
Max 56 187 60 300
N 81 81 81 81

The mean clutch size was 2.81 + 1.30 eggs and it was not significantly correlated to any
measured environmental variable (Table 3). Of the 81 nests, 22 (27%) contained 3 eggs, 21 (26%)
contained 4 eggs, 19 (23%) contained 1 egg, 12 (15%) contained 2 eggs, and 7 (8.6%) contained 5 eggs
(Fig. 3). Conspecific brood parasitism was noted in only one nest (1.23%) where two eggs hatched in
the same day. The mean pulli productivity per nest was 1.90 + 1.87. There was highly significant
positive correlation between clutch size and hatching success (r = 0.89, P < 0.0001). All nests
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containing 1 egg and 91.66% of nests containing 2 eggs were not successful to hatch. A percentage of
31.81% of nests containing 3 eggs failed to hatch a single egg. However, all nests of 4 and 5 eggs
hatched successfully.

Figure 3: Frequency distribution of clutch size of the the Great crested grebe laid in Tonga Lake in 2008.

4 N\

I I c|e I I
/

A total of 228 eggs were laid from which only 154 (67.54%) hatched, 51 predated (22.36%), 13
(5.7%) not found, and 10 (4.38%) deserted. No chick was found dead in or near the nest. Hatching

success was negatively correlated to vegetation density (r = -0.23, P = 0.04) and not to the three other
variables (Table 3).

Number of nests

\.

Table 3:  Correlation of clutch size and hatching with four environmental factors.

Clutch size Hatching

External diameter R 0.13 0.01

P 0.23 0.87
Water depth R -0.07 -0.10

P 0.51 0.35
Vegetation density R -0.18 -0.22

P 0.10 0.40
Vegetation height R -0.06 -0.38

P 0.54 0.73
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Figure 4: Pictures of the reproduction of the Great crested grebe in Tonga Lake. A — Courtship of the breeding
pair, B — Nest construction in Scirpus, C - Nest construction in Phragmites, D — Newly laid egg, E —
A nest containing 3 eggs in the first week of laying, F - A nest containing 3 eggs in the second week
of laying, G - A nest containing 3 eggs in the third week of laying, H — Hatching of the first egg, [ —
A female with her chick.

5. Discussion
In this study, we investigated the breeding ecology of the Great crested grebe for the first time in North
Africa and we revealed some differences in some parameters with respect to European populations.

In Tonga Lake, the Great crested grebe is resident and the first eggs were observed in the first
week of April which is one to three weeks later than the migrant population of IJssel Lake in Northern
Netherlands (Konter 2008). All eggs hatched in the first week of June in Tonga Lake which is 1 month
earlier than IJssel Lake (5 July) (Konter 2008). Clutch size (2.81 + 1.30) was lower than that of [Jssel
Lake population ranging from 3.64 to 4.06 according to years and nesting sites (Konter 2008). In
general, a clutch containing more than 5 eggs is considered extraordinary. No such clutch was noted
during this study. However, conspecific brood parasitism was observed in a single nest (1.23%) which
suggests that the breeding population density was not too high. In fact, nesting density was shown to
facilitate brood parasitism in the colonial Eared Grebe P. nigricollis californicus (Lyon and Everding
1996).

The hatching success was 67.54% in Tonga Lake and it was lower than that of other European
colonies like Yverdon 76.3% (Berthoud 1963), Houtribsluizen 76% (Leys et al. 1969), and Lake
Neuchatel 79% (Renevey 1988). Hatching success was positively correlated to clutch size and this
could be explained by the fact that breeding pairs laying a singly egg are most likely to be youngest
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and least experienced adults and thus were not able to protect their egg from predators. Furthermore,
hatching success was surprisingly negatively related to vegetation density. In nesting birds, the general
pattern is: the denser the vegetation cover the higher the breeding success because eggs and hatchlings
are sheltered by vegetation and could not be detected by predators (Burger and Lesser 1980; Pierotti
1982; Becker and Erdelen 1986; Kim and Monaghan 2005). The opposite was found during this study
and it suggests that densities of potential predators in Tonga Lake like Black Rats (Rattus rattus) and
Viperine Snake (Natrix maura) increased when vegetation cover was dense and this made nests
surrounded by high vegetation density more vulnerable to predation. Usually, breeding pairs nested
solitarily, that is, away from other nesting waterbirds. However, this behavior was found to be not
beneficial in terms of brood safety because some species like the Coot (Fulica atra) and other Larids
are very aggressive and usually succeed in chasing potential predators (Goc 1989). Egg desertion
(4.38%) was probably due to egg infertility rather than disturbance (Renevey1988).

Future studies should investigate the effect of interspecific interactions, food availability, and
habitat choice on the breeding success of the Great crested grebe. Regular counts in different artificial
and natural water bodies in North Africa should be carried out in order to determine the local
population size.
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