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ABSTRACT. l1uring CI <t ud y ('( lvird m;!:!r:!ti 'Il .ic r-vss t hc Wcst cru CL'Inr;l1 Su h.ua from August

27 to Octo bcr 16, a furt he r 27 spec ics or Pulncurc tic waterbirds wcre rccord cd . Thcse recurds

arc summ ariz cd a nd discusscd in rcl.rr iou tu t he ext cur or cro ss-d cscrt mo vcm cnt s o f Pa la earctic

wat cr birds winr criug so ut h o( rhe Sa hara . Thc o bscrva r ions suggcsr rh.u lI1all1' speries cross

rhe Western Ce nrra l Sa hara dur ing t hcir so uthward n ur umn migrnr ion.

KEY WORDS: m igrar io nj water birds/ Sahar;l/ bo d y wcighr s.

As Guic h.ud (1947) a nd lat er More.iu (1967) h.ive a lrcad y po inred out , t hc occurcn-
ce of l'al:rearctic wat cr hir<1s in ccrr ain p art s of Nor t hern tropic al Africa suggests
t hat t hcy may ha ve cro ssed the Suh.n a. But in his review Moreau (1967) found
only litr le evidence for a regular crossing of t he Sa har a by such spcc ies and he m en-
tioned rh at alr hough rhe b irds in aur umn passage are ncarly rwic c as numerous
as rhose in spring passage_ rhe fall-out of wa t cr birds aver rhe Sa har a in aut umn
passage is -"lIl1azingly small". Dowse t r (1980) has recenrly reviewcd rhe inland
occurencc of Palaearcric coasr al waders in sub-Sa haran cou ntrics suggesring t hat
many specics observed inla nd in tropical Africa m ust havc crosscd rhe Sahara and
t hat rhe ex t eur of tra ns-Sahara n migrarion of waders is grearer t han suppo sed.
Altogerher rhese reviews d erno nst ra te a major gap in our knowledge about the mi-
gration of Pa lae arcr ic warer b irds across t he Sahara, The st a t u s of t hc lllany species
presumed to cross rhe Sahar a is incomp let el y docum enred a nd thercfore "in need
of Furt her investiga t io ns" (Dowsett 1980). Gcncra lly , gathering further inforrnation
on t he occurence of b irds in Saha ran oases should be rhe first step in ana lyz ing
rhe cross-deserr movemenr of Pa lacarcr ic birds. This paper summu rizcs rcc ord s of
l''lbe<lrctic warerbirds, obrained during a scven-wcek st udy of bird migrar ion in ce n-
tr.il Algeria in autu mn 1983.

STUDY SITES

Atrcr a prcl im in.rr y st nd y o f a ut umn b ird migra r io n at v.i rio us p o iu ts in t hc cc nt ra l Saltara

in 1981 (Bairl e iu ~t al. 1983, 1984) a more dctailcd srud y was possible wi th two t ca ms at t wo

sit es in aur urn n 1983. Passcrinc birds wcr c trnppcd using m isr nct s a t t h c (o llo wing po ints wit h

suirublc vegetar io n in t hc Algcrian Saha ru (Fig. 1).

Hassi Xl arrol:c t (30.2 °N, 2.8 °E): a small vcgcr.u io n "isl and ' or abo ur 17 ha ar an a rt csia n

spring. 40 km sout h ur EI GUIc:;l, wir h a dense m arsh a nd t amarisk vcgcration and some srna ll
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and shall ow wa t cr poo ls. Hc rc we uap pcd aud rcc ord cd uiigra nt s Iro Il I Augusr 27 t o Sep rcrnbc r

22, Scptcmbcr 27 - 28 and Octuber 2-1 6.
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FIGURE 1. Th e d iffcreur locuiit ics al whic h p.rl acarct ic warcrb irds wcre ob scrved or truppcd in

aut umn 1983. HM: Hussi Mn rrok ct , A: Arak, L: Laghou.u , G: Ghardaia. HT: Hassi TUllicl, F:
Hassi Fabl, EG: EI Goka, S: 111 Salalr, T: Tirn irno un , K: Kerz az .
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Aral: (25.3 °N, 3.7 °E): a vcgcr.u ion strip along a t cm po rarily flooded rivcr b ed on th e no rth-

wcst cr ly bordcr 01' th e Ahaggar m o unr aius , consisting ma inl y 01' a cac ia trees, wit h some opcn
war cr pools used as c atrlc warcring-plac cs. At Arak Wé trapped and rec ordcd birds fro m Sep-

t ern bcr 10- 29.

Besidcs trapping. wc co unrcd ali t hc wa t er b irds at t he pools at least twice a dal' (early mor-

ning and late a ftemoon). Ali orhcr obscrvat io ns wer e rccorded as well. Whilst nctting passcrines ,

we also caughr some wad crs at th e pools. The ir spec ics, sex , age , rno ult stage. ta t score , wing
lengr h and body weight wer c recorded to o .

SYSTEMATIC LlST

The records of species regularly observed at Ha ssi Marroket are listed in Tab. l.

The following systematic list gives some additional record s mainly from Arak and

Frorn some other poinrs in the Algerian Sahara (Fig. 1). The body weights of the
trapped birds are shown in Tab. Il.

Grey Heron Ardea cinerea, Rcgular ly on migration at Hassi Marro k et (Tab. l)

wit h o nl y 'very few stop-overs. Further r ecor ds: 27 VIII 1 b ird a t Hassi Fah l, 9
IX 1 Arak, 29 IX 7 Timimo un.

Purple Heron Ardea purpurea. Although Moreau (1967) stur es t har Purp le Herons

ar e more numerous in the Sahar a than Grey He ro ns we only recorded one a t Hassi
Marroket on 9 IX.

Lit tle Egret légretta gar.::etta. Accord ing to Leda nt et al. (1981) some Litt le

Egrets winter in r he Saltara. Our record s show: 6 IX 5 at EI Gole a, 7 IX a nd 15
IX one an d 18 IX two at Hassi Marroket.

Catr le Egret Bulb ucus ibis, The "lack o f oa sis rec or ds and the abscnce of win-

ter influx to Sahel regions suggest Sah ar a seld om, if ever , cro sserl ' (Cramp & Sim-
mo ns 1977). According to Ledant et al. (1981) occasionally observed in the Sahara,

We observed one bird in t he pa lme ry o f Tim imou n on 29 IX.
Night Heron Nyct icorax n çcticorax , Some observations of t he species in pass;lge

at Hassi Marroket (Tab. I). Only one fur ther record: 9 IX two birds at Arak.
Whir e Stork Ciconia cico nia. At o ur arriva l at Hassi Marroket on 27 VIII we found

6 White Stor k s resting. They departed on 28 VIII a t about 10.00 hours. Furr hcr-
more, an older carcuss of a White Sto rk was tound a t Hassi Marroket.

Glossy Ibis Plegadis fa/cinellus. On 26 VIII one heading south a t Hassi Touiel.

In t he evening o t 27 VIII 28 bird s a rrived ar Hassi Marroket where they rested

unti] 29 VIII. On 29 VIII two b ird s were shot by a n Algerian. One bird d ied , the

ot lier , unable to fly, rested until 8 IX, when ir departed after recovering its flying

capacity. Fur t her rec ord s: 6 IX five birds in EI Co le a , 9 IX o n e at Arak and 29 IX

one a t Kerzaz (Saoura).
Pintail Anas acuta. According t o Ledant et al. (1981) the Pintail winters regu-

lar1y in Saharan oase s. We observed it t hree t ime s a t Hassi Marroket: 21 IX 19,28 IX
2 o. 29, 16 X 4 seen passing.

Carganey Anas querquedula, Only one record of two "9" a t Ha ssi Marroket.

Up ro now there are remarkably few rccord s o f Garganey in the Saliara especially
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TABLE I. Da ily COLlIltS of so me palacarcr ic wat cr binls at Hassi Marro k ct j Algcrin , a ut umn
1983" Only t h c pcriods o Iobse rvat ion arc showu ,
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during the autumn, although large numb crs winter In the nort hern tropics of West
Africa (Cramp & Simmons 1977. Ledant er al. 1981, Roux & J arry 1984).

TABLE IL Bod y wcighr s or some wad crs r rappcd in Saharan o ascs in a ut urnn 1983. *Where
possiblc , rangc and st andard d cviar io n a rc g ivcn : if the sample siz e is less than fo ur birds t hc
individuai weight va lues are shown .•. Frorn Crarn p & Sim rno ns (1983) . ,. adults aft cr cro ssiug
the Sahara in Aprii: 698,100,110 g. 978 g (Dupuy 1970)

Spccics Locality nurnbcr of
b irds

budy we ight ' I angcs of wcights o n
migrar ion .-.

Ch arad rius dub ius Hassi Marro k ct 2 26.8: 35.5
Arak 4 30.9 ±2.0

(29.4 - 33.8)
Trinça g/areu/a Hassi Marro kcr 1 48.6
+ct itis h y pole uca Aruk 1 46.4
Calid ris minuta Hassi Marro kct 5 18.8 ± 1.9

(15.9 - 20.6)
Arak 21 23.1 ±3.9

(16.7 - 30.1)
Calid ris ferruginea Arak 1 38.2
Philom ach.us pugnax Hassi Ma rro kct I 6 112.8

39 63.4;68.7;71.4

26 - 53

42-98
38-70
16-43

35-103
130-254'* ,
72-170 ,*'

Shoveler .r:Inas cly peata . On 14 j X two birds seen passing at Hassi Marrok et :
27 IX ~ 16 X again two birds resting ar Hassi Marroket. Leda nt et al. (1981) me n-
tioned no autumn record in rhe Algerian Sa hara.

Wat er Rail Ra/ll!s aquat icus, The breeding popular io n of Nort h Africa seems
to be resid ent (Glutz von Blotz hcim ct al. 1973, l.ed ant e t al. 1981). Nevertheless
rhere a re a few records of Watcr Rails in the Sah ara especially during rhe spring.
During our study ar Hassi Marroket we rcc orcled one b ird on 31 VIII.

Spotred Crak e Porzana por::ana. Although rhere ar e only few records from West
Africa (Cramp & Simmons 1980) and only one aut urnn record From Algeria (Le-
dant et al. 1981). Moreau (1967) has already me nt ioned that t he Spotted Crake
"crosses at least the west centrai Sahara a nd winters in West Africa more com mo nl y
th an bee n recogniz ed ". At Hassi Marrok ct I observcd one bird on 10 IX.

Moorhen Callinula chlo ropus, Ne.n ly daily records of a calling b ird and some
observarions of t he bird a t Hassi Marroket. According to Lcd ant et al. (1981) the
Moorhen breeds in Saharan oases, and therefore probably at Hassi Marrok er too.

Lirt le-Ringcd Piover Cliaradrius dubius . Regularly recorded at Hassi Marroket
wit h up to 33 birds per flock (Tab. I). Tha ma in passage occured in Seprernber
whereas in October t her e were stili only a few rec o rds at Hassi Marrokct. The majo-
rity of the b irds arrived in the early morning, rested a few hours only and left in
rhe late afrernoon. Somctime s, flock s of up to 21 birds were seen heading South
in the late afternoon. A few passing birds wer e also observed at Arak with flocks
of 1 - 2 birds froll1 15 - 29 IX. The body wcighrs (Tab. Il) and the visible fat d epo-
sits of t he trapped Little-ringed Plovers were very low.
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Common Snipe Gallinaoo gallillago. Three rec ords of a single bird each a t Hassi

Marroket on 27 VIII, 7 X, 15 X. a nd one record of t wo birds at Arak on 27 IX.

Creat Snipe Gallinago media. A singlc bird was o bserved seven times at Hassi

Marrok et Frorn 4 - 16 X. According to Cramp & Simmons (1983) the Crear Snipe

wi nt ers mainly in tropical Africa, especially in the eastern half but also some in West

Africa where it is, for example , common in Nigeria [rom August to November.

But up to now r he re are no Saharan records for t he autumn a nd only two for the
spring (Ledant et al. 1981).

Green sh an k Tringa neb ularia. Although rhe majority o f Creen shank s pass through

coastals sit es, t he re seems to be a lso some t ra ns-Sah aran crossing with pcak migration

in September (Cramp & Simmons 1983). At Hassi Marroket one bird was observed
Frorn 29 - 31 VIII, th ree birds were seen heading South on 19 IX 18.00 hours

arid an o t her single bird w as recorded on 5 X. One further record of a single bird at
a small temporary pool n ort h-wesr of Laghouat on 24 VII!.

Gree n Sandpipcr Tringa ocliropus, Regularly rec orded at Hassi Marroket in groups

of up to 4 birds (Tab. l). Since rhis sp ec ics migrates over t h e Sa hara, and over a broad
Front, Moreau (1967) and Ledant er al. (1981) mention rec ord s of ir a t various
Saharan o ases. The First C;reen Sandp iper s arrive in the Sahel-zone at rhe end o f
August, the majorit y in September (Cramp & Simmons 1983).

Wood Sandpiper Tringa glareo/a. Wood Sandpiper a lso pass overland ovcr a broa.l
fr orir and winter sout h of r he Sahara. The fir st aniva ls in trop ic al Africa were rec or-

ded in August/September wit h numbers increasing t here in October (Cramp & Sim-

mons 1983). At Hassi Marroket we recorded a single bird on 29 VIII and have
trapped it on 30 V l I l (Tab. Il). This ringed bird wa s then observed regularly until
7 IX. Anorlier Wood Sandpiper was seen on one occasion together wirh the ringed

one on 5 l X, and on 6 IX t h re e o ther Wood Sandpipers were seen heading South

a t 19.00 hours. Anot her bird was observed on 8 X. On 27 VIII two birds were re-

corded at Hassi Fahl.

Common Sandpiper +ctit is hypoleuca. Si x records of 1 - 2 birds at Hassi Marre-

ket (Tab. l) and one record of two bird s at Arak on 14 IX. Of those a juvenile
was trapped on 15 IX (Tab. Il). On 24 V I I I two birds were observed at Laghouat.
According to Ledant er al. (1981) Common Sandpipers winter occasionaly in Saha-
ra n o ases,

Lirtle Stint Calidris minuta. The l.it cle Stint was the cornmo nest wader heading

South a t Hassi Marroket (Tab. I) and at Arak (regular records of up to 10 birds).
Furt her records are: 27 VIII one a t Hassi Touiel, 6 IX one a t EI Co lea , 26 IX two

a t a small temporary pool nea r In Salah. According to the figure in Tab. l the peak

migrar ion of Litt le Stinrs in the centrai, Algerian Sa ha ra in autumn 1983 was in
September with stili only a few record s during the First half of October. The birds

trapped a t Hassi Marroket were significantly lighter than those trapped a t Arak

(Tab. Il; P < 0.001). A Lirtle Stint retrapped at Arak t hree days later at the sarne
hour had gained weight from 16.7 to 18.7 g indicating sufficient feeding conditions.

Ternrnincks Stint Calidris temmincle ii. According to Ledant et al. (1981) T'cm-

mincks Stint is a rare migrant in northern Algeria. Although it is widely distributed
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during winter m the Sahelian and Savanna zones of West and West centrai Africa
Moreau (1967) gives only a few Saharan records. During our study, Ternrnincks
Stints were regularly observed at Hassi Marroket, mainly at the end of August and in
early September (Tab. I). On 24 VIII a further record of four birds at a small tern-
porary pool norrhwest 01 Laghouat. According to these records, Ternrninck 's Stints
probably cross the west centraI Sahara more cornrno nly than has been suggested.

Dunlin Calidris alpina. This co ast al species winters abundantly on the West coast
of Northwest Africa, especialIy in Marocco and Maurit-ania. But according to Lam ar-
che (1980) small numbers occur inland in Mali too. Ledant et al. (1981) mentioned
a small number wintering in the region from Toggourt to Ouargla and three re-
cords further south. During our study at Hassi Marroket one adult Dunlin showing
part ial breeding piumage stayed for one day on lO IX.

Curlew Sandpiper Calidris ferntginea. Although there are no desert records of
this chief1y coastal species - except for a bird at Ouargla on J anuary 1965 (More au
1967, Ledant et al. 1981) - Cramp & Simmons (1983) suggested the possibiIity of
some "making more direct passage across the desert". At Hassi Marroket one bird
was recorded on lO IX, and one bird was seen staging at Arak from 24 to 29 IX. This
bird was very lean (Tab. II).

Ruff Philomachus pugnax. The Ruff winters in Africa especially in Sahel and the
northern Savanna zones from Senegambia eastwards to the Sudano For example,
it is numerous in the Niger inl.lndation zone in Mali and at Lak e Chad. Many records
alI over the Sahara indicate a broad Front Saharan crossing (Moreau 1967, Cramp &
Simmons 1983). At Hassi Marroket we recordcd Ruffs regularly in smalI nubers
(Tab. I) and trapped four birds, alI very Iean (Tab. Il) and without visible fat de-
posits. The most ehausted female (63.4 g) ringed on 31 VIII was found recently
dead one week later. One further record of a single bird at a temporary pool near
In Salah. According to our records the peak passage of Ruffs in Northwest Africa
seems to be from late August to early September.

Avocet Recurvi rost ra avosett a. According to records of Avocets south of the
Sahara especially in rhe Niger inundation zone in Mali and at Lake Chad, crossing
of the Sahara is probable. We observed two Avocet s at a tiny temporary po ol north-
west of Laghoua t on 24 V Il I.

Collared Pratincole Clareola pratincola. One bird was observed at Hassi Marroket
on 27 and 28 VIII. According to Cramp & Simmons (1983) the Iow numbers of
Collared Pratincole recorded in oases suggest unbroken crossing of the Sahara at
high altitude.

DISCUSSION

These records of Palaearctic waterbirds show that a generai crossing of th e western
centrai Sahara, at le ast on a small scale, does take piace during postbreeding sou t h-
ward migration. For some species, lik e the Little Stint, Litt le Ringed Piover and the
Ruff, the regular direct desert crossing is now welI documented, for other species
our records give additional evidence. Furtherrnore , th e records indicate possibie
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regular stop-overs at such suitable sites during auturnn passage, even when the wea-
ther conditions are good. Up to now nothing was known about how long individuai
birds stay at stop-over sites. Our observations suggest th at the individuai birds stay
for only a short time (often for only one daylight period) and that there is a high
turnover of migrants at such localities. For example, on 4 IX, 33 Little Ringed
Plovers arrived at Hassi Marroket at 7.00 hours and departed at 18.30 hours; on
5 IX, 7 Little Ringed Plovers were counted at 7.15 and at 13.00 hours but at 18.00
hours a new flock of 21 birds arrived and le tt Hassi Marroket heading So uth again
at 19.00 hours.

Therefore, the data suggest that the extent of trans-Saharan migration by Euro-
pean water birds is greater than supposed. As Davidson (1984) has recently surnm ar i-
zed, there is a elose connection between fat reserves of migrating waders and migra-
tion phenology. But there 'is little reliable informa tion about the body condition
of waders during passage, especially across North Africa (e.g. Dick & Pienk owski
1979).

The major iry of waders trapped at Hassi Marroket or at Arak in auturnn 1983
were relatively lean, with a little visible fat. Some of thern were nearly exhausted.
Nevertheless they departed from Hassi Marroket and Arak again and have prolonged
the southward migration. Very lean birds probably continue their length of stop-over
until they have gained weight (fat) for further migration. The only Little Stint
retrapped was lightest one and it had gained 2 g within three days, a rate of increase
of 4% of lean body mass per day. Th e highest rare s of gain in waders are 5 - 7%
of lean mass per day (Davidson 1984).

Our weight data suggest that waders trapped in oases are able to depart from
stop-over sites for further au tumn migration with very small fat loads, perhaps
owing to the fact that waders trapped th er e are relatively elose to the end of their
migration to the African winter quarters. Therefore , it may be tentatively suggested
that, generally, rhe body conditions for timing of dep arture frorn stop-over sites
and for further migration vary with the position of rhe stop-over sites relative to the
end of the species-specific migration rout e , and perhaps according to the lenght
of further flight range.
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RIASSUNTO

MIGRAZIONE AUTUNNALE DEGLI UCCELLI ACQUATICI PALEARTICI ATTRAVERSO

IL SAHARA.
- Si descrive la presenza di 27 specie di uccelli acquatici in oasi del Sahara (Fig. 1), osservata
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metodicamente nel periodo 27 agosto-16 ottobre 1983.

- La fenologia delle specie è presentata nella Tab. l, e i pesi di individui catturati nella Tab .
Il.

- l movimenti migratori attraverso il deserto da parte degli uccelli acquarici sono discussi, mo-

strando che la loro frequenza è maggiore di quanto apparisse dalle conoscenze precedenti.

FIG. l. Oasi del Sahara (contrassegnate dalle iniziali dei nomi citati nel testo) ove sono state

compiut e osservazioni.
TAB. l. Numero di individui delle specie di uccelli acquatici contati nell'oasi di Hassi Marroket

(Algeria) nell'autunno 1983.
TAB. Il. Pesi di aie une specie. Per i gruppi di oltre 4 uccelli sono fornite la media e la deviazione

st and ard , per meno di 4 uccelli sono dettagliati i singoli valori.

RESUME'

MIGRATION DES OISEAUX D'EAU PALEARCTIQUES A TRAVERS LE SAHARA PEN-
DANT L'AUTOMNE.
- On décrit la pr ésence de 27 espèces do iscaux d'eau d ans quelques o asis du Sahara (Fig. 1),
observée mérhodiq uement du 27 ao ut a u 16 ocr ob re 1983.
- Le Tab. I mo ntr e la p r éscnc e q uanr it ar ive d es éspèc es, er le Tab . Il montre les poids des o iseaux
caprurés.

- Nous d isc ut o ns les m ouverne nts de m igrat ion d es oiseaux d'cau à travers le desert; leur fré-

quence est plus h aut e qu'iln'apparissait de la litrérarurc précédente.

Fig. 1. Oasis du Sahara (indiqués p ar lcs iniziales d es norns cit és dans le text e) où les observations
Ont éré c ond uir es ,

TAB. l. Nombre d'oiseaux d e chaque éspè cc obscrvée dans l'oasis de Hassi Marroket (Algérie)

pendant l'autornn e 1983.

TAB. Il. Poids de quelques éspèc es. On donne la m o y enne et la d éviar ion po ur les groupes de

plus de 4 oiseaux, aut reme nt on donne chaque poids.
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