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Censuses of Anatidae in the central delta of the 
Niger and the Senegal delta—January 1972

F R A N C I S  R O U X

T he central delta, o r flood plain , o f the 
N iger in M ali, and th e  Senegal de lta  within 
th e  states o f Senegal and  M auritan ia , are 
tw o o f  the largest w etlands o f trop ica l W est 
A frica and  constitu te  the principal w in ter
ing g rounds o f  P alaearctic  A natidae  in this 
p a r t o f th e  C ontinent.

T he in terest o f  th e  Senegal de lta  in this 
respect was recognized as early  as 1958 
(R oux, 1959); m ore or less com plete w ater
fowl counts have been carried  ou t quite 
regularly  since the  creation  o f th e  W est 
A frica Survey w ithin the  In ternational 
W aterfow l R esearch B ureau (I.W .R .B .) in 
1966. H ow ever, no quan tita tive  d a ta  had 
been assem bled on the duck  populations 
frequenting th e  central de lta  o f  th e  N iger, 
despite  th e  fact th a t the ir abundance  had 
been em phasized by G u ichard  (1947) and 
D u h art & D escam ps (1963).

In  January  1972 we carried  ou t aerial 
surveys over these tw o large m arshy 
com plexes to  census th e  A natidae  there. 
T he rap id  succession o f th e  tw o opera
tions, w hich fell w ithin the period  o f  the 
in te rna tiona l counts o f  th e  I.W .R .B ., 
perm its a  p relim inary  general view o f  the 
w aterfow l d is tribu tion  and th e ir num erical 
sta tus in th e ir p rincipal w in ter concen tra
tion  areas in trop ica l W est A frica.

I Central delta o f the Niger

Geographical description

T he central delta  o f th e  N iger lies betw een 
latitudes 13° and 17° N orth  and  longitudes 
3° and  6° W est. I t is form ed on th e  central 
course o f  th e  N iger, o rien ted  here in a 
sou th -w est-no rth -east d irection , by the 
river overflow ing in to  an  im m ense alluvial 
p lain  alm ost w ithout g rad ien t (0-05 in 
1,000). The spreading flood leads to  the 
fo rm ation  of a m arshy area, ab o u t 100 km 
wide, to  the south o f L ake D ebo . This lake, 
and  its ad jo in ing  basins, W alado and 
K orientze, a re  only vast expansions o f the 
river and  ac t as regulators a t th e  h ea rt o f the 
delta: th e  w ater is con tained  there  by a 
barrage  o f ‘d ead ’ dunes, th e  Erg de N ia- 
founke. To pass it, the  N iger divides into 
th ree  m ain arm s, connected  by m ultiple

secondary branches. I t only becom es one 
river again w hen it reaches T im buktu . The 
region to  th e  no rth  o f  L ake D ebo is charac
terized  by lakes w hich extend on all sides 
o f the  w ater system  in th e  w hole Sahelian 
zone (dry tho rnbush  savanna). This all 
constitu tes a  pseudo-lacustrine complex, 
450 km long and over 200 km w ide to  the 
no rth  o f L ake D ebo. Its a rea  is nearly
80,000 sq. km. F rom  south  to  no rth , five 
large areas can be distinguished:

(1) The u pper delta. This is the region 
betw een the N iger and  its right-hand 
tr ibu ta ry , th e  Bani, to  th e ir conflu
ence a t M opti.

(2) T he m iddle delta  o r  N igerian M eso
po tam ia . B ounded in the sou th  by the 
course o f the  N iger from  D iafarabe 
to  M opti, to  the  no rth  by Lake D ebo, 
it corresponds to  th e  sector betw een 
th e  N iger and  its left-hand branch , 
the D iaka. The la tera l expansions 
on th e  east b an k  o f  th e  N iger below  
M opti and on th e  w est bank  o f the 
D iaka  are  included.

(3) The Erg de N iafounke. A  m osaic o f 
sm all and  m edium  w ater areas 
betw een th e  dunes, d rained  by the 
b ranches o f the N iger below  Lake 
D ebo.

(4) T he series o f  lakes on  th e  right bank. 
D epending on th e  eastern  branches 
o f the N iger below  Lake K orientze.

(5) T he series o f lakes on th e  left bank. 
Includes th e  vast w ater areas fed by 
the  w estern arm  o f  th e  N iger, the 
Issa-Ber.

Hydrological conditions

T he rainfall on th e  G u inea-L iberian  m assif 
results in the annual rising o f th e  N iger and 
th e  Bani from  July, the  flood undergoing 
a considerable delay as a result o f the 
spreading o f th e  w ater in th e  plains and its 
sto rage in th e  basin o f  L ake D ebo. T he 
flood peaks a t th e  beginning o f O ctober a t 
K e-M acina, w here th e  river enters its 
cen tral de lta , and  only a t the  end o f  
D ecem ber a t T im buktu , th e  exit from  the 
delta  area.

A t the beginning o f January , the sou thern  
p lains, betw een th e  N iger and  the Bani, a re
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drained  and  the w ater begins to  w ithdraw  
from  the no rth ern  areas.

In January  1972, th is process was well 
advanced since th e  preceding flood had 
been exceptionally  weak: 6-20 m a t M opti, 
w hereas th e  average depth  o f the flood is 
7 m. As a  result, th e  flooded areas w ere con
siderably reduced from  norm al, no t only 
in the u pper de lta  bu t even on the  edges of 
th e  m iddle de lta  and  th e  large lakes o f  the 
no rth . T he m ost d is tan t o f th e  lakes on the 
right bank  had  no t even been reached by 
the flood.

These conditions, som ew hat lim iting the 
d ispersal o f the b irds, helped th e  observa
tions. O n th e  o th e r hand, they m ay have 
m ade the d a ta  atypical. H ow ever, there  is 
nothing to  p rove th a t th e  to ta l num ber o f 
w intering A natidae  is affected by the extent 
o f the flooded areas.

Dates and itineraries

T he au th o r arrived  in B am ako on  30 
D ecem ber 1971 and  reached M opti on 3 
January  in one o f  the ‘p lanes chartered  for 
the surveys. T here  he m et B. des Clers who 
had ju s t com e up the N iger from  G ao  by 
boat, a fter having visited th e  pools o f G ossi 
and  D ouro , in th e  G ourm a area, to  the 
sou th  o f th e  bend o f th e  N iger.

F rom  3 to  5 January , four reconnais
sance flights o f  an  average length o f 4 hours 
were carried  ou t from  th e  M opti-Sevare 
airfield. T he tracks (see m ap, F igure 1) 
represen t a to ta l d istance o f 2,800 km.

F o r this first a ttem p t, we did no t hope 
to  collect a com plete  figure fo r th e  num ber 
o f A natidae  p resen t in the delta ; we only 
w anted to  recognize the various habitats 
used fo r th e ir concen tra tion  a t this tim e of
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Figure 1. Central delta o f the Niger. Shaded
area, limits of flood zones; , tracks of
observation flights, 3-5 January 1972.
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year and  to  carry ou t a prelim inary  quan ti
tative assessm ent o f th e  w intering of 
P alaearctic  populations.

Ignoring th e  upper delta, w here there 
was only w ater in the shallow s, the surveys 
w ere essentially no rth  o f the M opti parallel 
(14°30' N). They covered abou t a sixth of 
the m iddle delta, several sections o f the 
Erg o f N iafounke and all th e  lakes o f the 
right and  left banks o f th e  river. Only the 
south and  east shores o f L ake D ebo were 
surveyed; w ith the high floods o f January , it 
is a real in land sea, and ducks prim arily  
frequent pools and shallow er lakes.

Equipm ent and methods

M aps of 1/200,000 and 1/1,000,000 o f the 
N ational G eographical In stitu te  w ere used, 
also b inoculars, o f little use in  a  ’plane, and 
a  tape  recorder. W e w ere rarely  able to  use 
ou r cam eras because of the light reflections 
on the cabin w indow s. Two ’planes were 
used: a  low-winged P iper C herokee and a 
high-winged C essna 180. The la tter, w ith a 
g rea ter range and fa r superior visibility, 
was un fo rtunate ly  only available for one 
opera tion , on 5 January ; it allow ed us to 
reach  Lake Faguibine, th e  no rthern  limit 
o f ou r survey. D ue to  th e  lack  o f suitable 
fuel a t T im buktu , we had to  re tu rn  to 
M opti-Sevare betw een each flight. Thus, 
flights over rou tes a lready surveyed were 
inevitable.

E xcept in tran sit, flights w ere m ade at 
less th an  100 m above the  g round , usually at 
betw een 30 and  80 m. F rom  this altitude, 
the flocks o f  A natidae are  easily located  up 
to  400 o r 500 m away and even m ore if the 
em ergent vegetation is scattered  and the 
lighting favourable. N evertheless, p a rticu 
larly  in the m iddle delta, the pools are often 
covered w ith Nymphaea (w rongly called 
‘lo tus’ in the region) w hich greatly  im pedes 
detec tion  and counting  o f th e  birds: we 
w ere som etim es directly  above these sheets 
o f Nymphaea  before  d iscovering th a t there 
w ere thousands o f  ducks there . The Palae
arctic species regularly  proved  to be m ore 
abundan t on th is type o f m arsh than  on the 
large areas o f open w ater.

In counting b irds from  a ’p lane  there  is 
difficulty in determ ining the species, and in 
estim ating num bers, particu larly  in mixed 
flocks; so the  num bers ob ta ined  are only 
approxim ate. H ow ever, in a region so vast 
and so difficult o f access th ere  is no o ther 
possible m ethod  for counting ducks th an  
aerial observation .

It should be m entioned here  th a t we had

m ore th an  100 hours experience of aerial 
counts o f w aterfow l on the  F rench  coasts; 
and a  good know ledge o f  the endem ic avi
fauna from  several research  m issions in 
trop ica l A frica.

In  w etlands w hich a re  too  extensive to 
perm it a  d irect exhaustive count o f w ater
fowl, a general estim ate o f  the populations 
can be  ob tained  by m ultip ly ing thenum bers 
observed on sam ple transects by a coef
ficient p ro p o rtio n a te  to  the  area o f the zone 
considered. This m ethod  can give accep t
able results in the case o f uniform  hab ita ts 
and w ith know ledge o f th e  d istribu tion  of 
the species according to  the conditions o f 
th e  hab ita t.

The central de lta  o f th e  N iger appears to  
be a very com plex m osaic o f aquatic  
hab ita ts  and each h ab ita t is very unequally  
occupied by A natidae . T he sem i-perm anent 
pools o f th e  m iddle delta  w hich, in January  
1972, held the large m ajority  o f w intering 
A nas, are densely popu la ted  in one sector 
and practically  deserted  in ano ther, ju s t as 
favourable in appearance . Spur-winged 
G eese Plectropterus gambensis will con
cen tra te  in large num bers over a few 
hectares o f floating vegeta tion , then  be 
com pletely absen t over dozens o f sq. km. 
O ften, we w ere struck by th e  sight o f vast 
areas of com pletely unoccupied m arsh. 
H ere, th e  extent and variety  o f hab ita ts 
lead  to  too  m uch irregularity  in th e  d is
persal o f the  birds to  justify  num erical 
extrapo lations.

R esults

T he to ta ls  in T able 1 are  therefore  only the 
num bers actually  seen o f each species in the 
various zones.

O f course, these figures only account for 
a fraction  o f th e  popu la tions presen t in the 
central de lta— very m uch less th an  a th ird  
and  perhaps no t even a  ten th . H ow ever, 
being collected from  alm ost all the  range of 
th e  hab ita ts  o f th e  delta, they  show  the p ro 
po rtion  o f  the  species in each zone and, 
considered as a  whole, give good indica
tions o f th e  ratios o f the d o m inan t species.

They are  no t all com parab le , how ever, 
for the  F errug inous D uck  Aythya nyroca, 
th e  Pygmy G oose N ettapus auritus and  the 
W hite-backed D uck Thalassornis leu
conotus w ere very difficult to  locate from  
th e  a ir and are  largely under-estim ated .

T he C om m on Shoveler Anas clypeata 
poses a particu la r problem : although rarely 
recorded  in M ali, it should nevertheless be 
b e tte r represen ted  in the de lta  th an  appears
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Table 1. Numbers of Anatidae counted in the central delta of the Niger, 3 -5  January 1972 
(rounded totals)

Upper
delta

Middle
delta

Erg de 
Nia- 

founke
Right bank 

lakes
Left bank 

lakes Total

Garganey
Anas querquedula 4,200 75,000 400 8,500 5,900 94,000

Pintail
Anas acuta 1,400 9,500 180 2,350 13,300 27,000

Shoveler
Anas clypeata 10 10

Pochard
Aythya ferina 400 400

Ferruginous Duck
Aythya nyroca 42 42

Fulvous Whistling Duck
Dendrocygna bicolor 300 300

White-faced Whistling Duck
Dendrocygna viduata 2,250 16,000 140 590 2,100 21,000

Egyptian Goose
Alopochen aegyptiaca 1 1 800 830 1,600

Spur-winged Goose
Plectropterus gambensis 1,450 3 49 1,500

Comb Duck
Sarkidiornis melanotos 2,300 40 110 2,500

African Pygmy Goose
Nettapus auritus 120 7 2 3 130

African W hite-backed Duck
Thalassornis leuconotus 7 7

Totals 7,800 105,000 730 12,300 23,000 150,000

here. In  th e  Senegal de lta  th e  species com 
prises 10-15 tim es as m any fem ale and 
m ale first w inter birds th an  adu lt males. 
Y et th e  la tte r a re  m ore distinguishable 
from  a p lane  th an  o th er Anas in the mixed 
flocks. M oreover, it is possible th a t the 
Shoveler, w ithout being abundan t, is local
ized in sectors w hich we did n o t survey.

T aken  as a w hole, th e  results em phasize 
the overw helm ing m ajority  o f Palaearctic 
visitors. R esident species only provide 22% 
o f the  to ta l. This enorm ous im balance in 
favour o f E urasian  m igrants suffices to  
em phasize the  im portance  o f th e  central 
de lta  o f the N iger as a  w intering  zone. It 
also stresses th e  im pact w hich the  m igra
to ry  ducks have on th e  h ab ita t, com pared 
to  the endem ic species.

Palaearctic  A natidae

T he g rea t m ajority  o f  Palaearctic  visitors 
consisted o f only tw o species, G arganey 
Anas querquedula and P intail A. acuta, in 
agreem ent w ith th e  literatu re . These birds 
w inter over th e  w hole delta, from  th e  sou th
ern fringe o f th e  flooding to  L ake Faguibine.

O ur counts show ed very m arked  differences 
in the size o f th e ir concentrations according 
to  the zones, differences undoubtedly  linked 
ju s t as m uch w ith th e  na tu re  o f  th e  hab ita ts  
as w ith th e  ex ten t o f th e  fall in w ater level. 
T he m ost recently  drained  surfaces, w hich 
favour the  feeding o f  g ran ivorous surface- 
feeding ducks, had  the densest concen tra
tions.

This is ap p aren t all along th e  valley o f the 
N iger, a t least up to  N iam ey: th e  da ta  
collected by B. des C lers from  hun ters in 
G ao  indicate th a t th e  populations move 
dow n the  w ate r system , follow ing the fall in 
the w ater level o f th e  river, until th e  p re 
nuptial m igration  leads them  northw ards.

Upper delta. W e only explored a sm all part 
on the right bank  o f the  N iger betw een Ke- 
M acina and D iafarabe, and tow ards the 
confluence w ith  th e  Bani up  to  30 km  above 
M opti. T he w ater had  receded from  these 
plains nearly  a  m onth  before and  th e  re
m aining poo ls proved  to  be nearly  all 
deserted . O nly four concen tra tion  areas 
w ere located, holding 4,200 G arganey  and 
1,400 P intail.

M iddle delta. T his was th e  m ain concentra-



Anatidae in Niger and Senegal deltas 67

tion  area: 79% of the G arganey and 35% of 
the P intail being counted in this zone. The 
tw o species occupied the  sam e so rt o f 
hab ita t, sm all o r m edium  poo ls—the larg
est do no t exceed 3 km  in d iam eter— which 
riddle the im m ense alluvial p lain  like the 
cells o f a honeycom b.

Being in the  m ost p ronounced  depres
sion o f th e  plain, these pools re ta in  w ater 
during th e  g rea te r p a r t o f  th e  year, w hen 
no t perm anen t. A m id the  w ater sheet which 
still subm erges the su rrounding  land in 
January , they are  d istinguished by being 
either free from  vegetation o r  choked w ith 
Nymphaea  sp. T he Anas settle  alm ost 
exclusively on these pools, avoiding the 
large flooded m eadow s w here th e  wild rice 
Orvza barthii dom inates, and  th e  floating 
vegetation  o f  ‘b o u rgou ’, a  very dense 
association  o f Echinochloa stagnina  and 
Panicum stagnium  w hich spreads exten
sively in th e  a rea  su rround ing  Lake D ebo.

This region o f  th e  delta  is sprinkled  with 
m ounds w hich are  never subm erged— the 
toggue— on w hich villages a re  established; 
the m ajority  are  surrounded  by rice fields. 
O n th e  stubble fields there  w as a th in  sheet 
o f w ater, very favourab le  conditions for the 
feeding o f th e  birds.

T he profusion  o f resting grounds causes 
a very w ide d ispersal o f th e  populations 
into flocks o f very variab le  size, from  several 
dozens to  several thousands. O f 124 loca
tions o f G arganey  surveyed, only th ree 
held m ore than  5,000 b irds. P in tail w ere 
m ost often associated w ith flocks o f G a r
ganey. W e nevertheless found  som e hom o
genous flocks, th e  largest com prised  nearly
8,000 birds.

O n the  righ t b an k  o f  th e  N iger, betw een 
M opti and  L ake D ebo, the flood p lain  is 
lim ited by th e  w estern spurs o f the Bandia- 
g ara  p la teau , and its w idth does no t exceed 
15 km. H ere, the rice fields are  predom i
nan t and the sem i-perm anent pools are  less 
num erous.

Surveyed several tim es—because it is 
situated  on th e  d irect rou te  from  M opti to  
th e  north  o f the de lta—this sector seem ed 
relatively poo rer in P alaearctic  duck (8,200 
G arganey , 350 Pintail). T he road  from  
M opti to  G ao  w hich skirts its eastern  bo rder 
perm its easy access. I t is there fo re  th e  only 
p a rt o f  the  delta  w hich observers o f the W est 
A frica Survey had  previously been able 
to  visit.

Erg de Niafounke. O n th e  n o rth  shore o f 
Lakes D ebo  and  K orientze a  vast field of 
‘d ead ’ dunes begins, p ierced by th ree  arm s 
of the N iger: the Issa-Ber to  th e  north-w est;

the B ara-Issa to  the no rth ; the Koli-Koli 
to  th e  no rth-east. These dunes lie west- 
east and  a t high w ater th e  landscape is an 
alternation  o f flood co rrido rs and  long 
bands o f em ergent sand , do tted  w ith Hy- 
phaene thebaica. This arrangem ent is 
repeated  from  L ake D ebo to  D ire with 
am azing regularity . N arro w  strips o f cuscus 
encom pass th e  flooded shallow s, the centre 
o f w hich is often occupied  by floating 
grasses o f  wild rice and  bourgou.

T here, th e  aquatic  hab ita ts  are  com 
pletely d ifferent from  the  plains o f the 
‘living’ delta, and seem m uch less valuable 
fo r A natidae . Some tw enty pools w ere 
surveyed in the B ara-Issa and K oli-Koli 
system s, p roducing  a to ta l o f 400 G arganey 
and  180 P intail.

N evertheless, there  a re  in this region 
m ore th an  a hundred  w ater areas o f the 
sam e type, som e, to  the  north -w est o f  Lake 
N iangaye, being 15-20 km  long. D uhart 
& D escam ps (1963) repo rted  G arganey  and 
Pintail to  be extrem ely ab u n d an t there  in 
w inter. The populations m ust vary, here as 
elsewhere, betw een sectors, and in relation  
to  th e  phenom ena o f flooding and  drain ing 
in th e  rest o f  th e  delta.

Series o f  lakes on the right bank. F low ing 
from  L ake K orientze, th e  Koli-Koli des
patches b ranches to  th e  east w hich feed 
several large lakes. These are, from  south 
to  no rth , Lakes K oraro u , A ougoundou, 
N iangaye, D o, G aro u  and  H aribongo . The 
hydrological regim e o f these  lakes is mixed 
as is th a t o f certain  lakes on the left bank. 
They are filled partly  by their own ground 
w ater and partly  by th e  rising o f th e  river. 
This only reaches th e  fu r th e r lakes in years 
o f heavy rainfall. In January  1972, Lake 
N iangaye was only flooded for tw o-th irds o f 
its a rea  (abou t 400 sq. km ), L ake G arou  
one-th ird ; L ake H aribongo  was com pletely 
dry.

A part from  Lakes K orarou  and  A ou
goundou  w hich hold floating vegetation 
and  reed-beds o f Typha australis, these 
w ater surfaces a re  p rac tically  devoid of 
m arshy vegetation . T he ir gently-sloping 
banks let th e  shallow  w ater expose vast 
shores o f  b a re  m ud sprink led  w ith puddles: 
th e  aspect is th a t o f in tertidal m ud-flats. 
Old fields o f m illet, cu ltivated  in th e  rainy 
season, occupy th e  wet fringe; on the cir
cum ference extends the Sahelian savanna, 
greatly  degraded  by cattle.

T he exploration  o f these lakes proved to  
be  d isappoin ting  as regards Palaearctic 
duck: 7,000 Anas, 6,300 o f  them  assem bled 
at the w estern tip  o f L ake N iangaye, the
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others d is tribu ted  only on Lakes K orarou 
and G arou . P in tail accoun t fo r a th ird  o f 
these figures.

It is doubtfu l w hether the birds can feed 
on these w ater areas, bu t only in the flooded 
hab ita ts  to  th e  w est. M oreover, substan tia l 
concen trations w ere no ted  on th e  pools 
which m ark th e  channels jo in ing Lakes 
K orarou  and A ougoundou  and which, with 
th e ir rich carpet o f  Nymphaea , a re  rem inis
cent o f th e  basins o f  th e  m iddle de lta ; for 
instance, 3,200 G arganey on the Bella 
Bambi pool. Such ponds, o f which only a 
few w ere surveyed, could therefo re  betw een 
them  hold  m any m ore ducks than  th e  large 
lakes to  w hich they are  connected.

Series o f  lakes on the left bank. T he Issa-Ber 
on its left b an k  feeds a  series o f  pools and 
large lakes w hich are, from  south  to  north , 
Lakes K abara  and  T anda, T agadji pool, 
Lakes O ro, F ati, Tele, T akara , G ouber and 
Faguibine, th e  last th ree  being fed th rough  
th e  agency o f L ake Tele. Each o f these 
w ater areas seem s to  have its own eco
logical characteristics, varying according to  
its dep th  and th e  n a tu re  o f th e  substrate.

T he largest, L ake Faguibine, 75 km  long, 
has m any points in com m on w ith Lake 
C had, in p a rticu la r its w ater likewise re
m ains fresh. S ituated  on th e  ou tsk irts o f or 
outside th e  p lains flooded by th e  N iger, 
these lakes are  closely surrounded  by p re 
desert hab ita ts  w ith thorn-bushes and 
Euphorbia o r by palm  groves o f Hyphaene 
thebaica. T heir value fo r m igratory  w ater
fowl seem s to  depend  above all on the rich
ness o f th e ir m arsh  vegetation  and  the 
extent o f th e ir d ra inab le  fringe.

O f th e  19,700 P alaearc tic  ducks counted 
over th e  w hole o f  these lakes (say 16% of 
the to ta l) there  w ere 15,200 on Lake O ro 
alone. In  con trast, we only saw  twenty-five 
on Lake F ati, 200 on th e  lakes system  of 
Tele, T ak a ra  and  G o u b er and scarcely 
1,200 on the 180 km  o f shore o f Lake Fagui
bine. T he dom inan t species was the P intail, 
w ith  10,800 a t L ake O ro, 950 a t L ake T anda 
and 1,200 d is tribu ted  on Lake K abara  and 
som e connected  pools. On Lake Tele, 
partly  covered w ith Nymphaea, the  m ajority  
o f  th e  F errug inous D uck in our T able  w ere 
counted , and  on L ake Faguib ine all the  
P ochard  Aythya ferina.

Lake F aguibine, in th e  shape o f a  square, 
d irects a  co rner tow ards th e  w est w here the 
dep th  o f th e  w ater falls, allowing the devel
opm ent o f a subm erged p lan t sim ilar to 
Potam ogeton, w hich we did no t see any
w here else. T he Pochard  w ere concentrated  
here , as well as o th e r A natidae . It is an un 

com m on w in ter visitor bu t no doubt 
regular in C had (Vielliard, 1972b), in the 
north  o f N igeria  and  in th e  Senegal delta. 
Pochard  had no t been recorded before in 
Mali. O ur observations established th a t the 
species does n o t hesita te  to  cross the  m iddle 
o f th e  Sahara.

E thiopian  A natidae

As was to be  expected, the W hite-faced 
W histling D uck Dendrocygna viduata 
proved  to  be  by fa r the  m ost ab undan t o f 
the E thiopian  A natidae o f the central delta 
o f the N iger (77% o f the ir to ta l population).

In January  1972, 85% o f th e  birds w ere in 
th e  m iddle delta , 10% on the  lakes on the 
left bank , m ainly a t L ake O ro and  Tagadji 
pool, the rest sp read on the pools o f the 
lakes o f  th e  righ t bank  and  in the Erg de 
N iafounke.

This d is tribu tion  is very com parab le  to  
th a t o f G arganey  and the tw o species are 
very often seen a t the  sam e places. N ever
theless, the Dendrocygna like to  rest stand
ing in com pact groups, w hich leads them  
m ore to  frequen t the banks o f  pools, wet 
rice fields and  above all the  sand banks and 
puddles o f th e  low er bed o f  th e  river w here 
the  P alaearc tic  A natidae are  hardly  found; 
we counted  1,800 W hite-faced W histling 
D uck on 35 km  o f the  course o f th e  N iger 
above M opti, as against seventy G arganey  
and  one E gyptian  G oose Alopochen 
aegyptiaca.

As a result o f  this hab it, it is certain  tha t 
the  censuses carried  ou t principally  over 
the flood p lains and  lake com plexes give 
a p o o r idea o f  the quantity  o f Dendrocygna 
in relation  to  the o ther A natidae in the 
w hole o f the delta . A m ore extensive survey 
o f th e  low er bed  o f  the river and  o f its m ain 
arm s w ould have raised  the num ber o f 
W hite-faced W histling D uck w ithout signi
ficantly altering  th a t o f the o th er species.

A t the  roosts, th e  flocks did no t reach  the 
size o f th e  A nas concentrations: a t only four 
o f the seventy-three concentration  points 
located  w ere m ore th an  1,000 birds counted, 
a t n ine m ore th a n  500.

T he Fulvous W histling D uck D. bicolor 
only appeared  in the active delta  in ex
trem ely sm all contingents (300). A lthough 
som e undoubted ly  escaped our a tten tion  
am ong flocks o f  th e  W hite-faced species, it 
m ust be adm itted  th a t they are  very un 
com m on in the  delta  a t this tim e o f year.

T he d is tribu tion  o f  C om b D uck  Sar- 
kidiornis m elanotos and Spur-winged G eese
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in January  is centred even m ore on the 
m iddle delta  th an  th a t o f W hite-faced 
W histling D uck: only 6%  o f th e  first species 
and barely 4% of the second w ere counted 
outside this region. These two large A nati
dae, how ever, do no t frequent the sam e 
localities. T he C om b D uck prim arily  fre
quents the sem i-perm anent pools, the  wet 
rice fields and the grassy em bankm ents 
bordering  th e  secondary  rivers, while the 
dom ain  o f the Spur-winged G oose is the 
floating vegetation o f wild rice and bourgou 
w hich is p redom inan t over th e  deep flood. 
The depth  o f w ater on this recum ben t vege
ta tion  also confines th e  species to  places 
w here the  birds can m ove by w ading w ith
ou t having to  swim. A long the  low er course 
o f the D iak a  and the sou th  shore o f Lake 
D ebo we surveyed nearly  50 km  o f floating 
vegetation  in deeper w ater w ithout noticing 
one Spur-w inged G oose (or o th er A natidae, 
except som e Pygmy G eese N ettapus auri
tus).

N evertheless, th e  popu la tion  o f Spur
w inged G eese is largely scattered  and its 
census laborious: the 1,500 observed had  to 
be counted  in pairs, o r fam ilies o r small 
loose g roups o f several dozen individuals. 
O ne still does no t have a  definite idea of 
w hen they breed on the m iddle N iger. The 
indications o f D u h art and  D escam ps 
suggest th a t eggs are  laid  from  Septem ber 
to  February . A t th e  beginning o f January  
one should  therefo re  be able to  find families 
with young at all stages o f developm ent. 
In fact, we did no t see any chicks. H ow ever, 
as th e  ’p lane passed, while a  num ber of 
b irds to o k  flight, o thers w ere con ten t to 
open the ir wings o r run  w ithout tak ing  flight, 
as if they w ere incapable  of doing so: non
flying juveniles? adults in m oult?—it was 
irrita ting  no t to  be able to  m ake sure.

Q uite d ifferent is the  d is tribu tion  o f the 
Egyptian G oose. They concen tra te  on the 
m uddy banks o f certain  large lakes o f the 
north : T anda, K abara , T agadji pool on the 
left bank , L ake N iangaye on th e  right bank. 
A part from  these localities, we only saw 
seven birds. The a rea  there fo re  seems d is
tinctly  m ore n o rthern ; perhaps it is confined 
to  the Sahelian zone.

W ith Pygmy G eese th e  aerial counts are 
quite deceptive: besides being scattered  in 
pairs o r sm all groups, the b irds can only 
usually be spo tted  if they tak e  flight as the 
’p lane reaches them ; m any m ust have 
escaped us. H ow ever, 110 o f  the 132 in
dividuals no ted  w ere on the pools o f N ym 
phaea and th e  floating vegetation  o f the 
m iddle delta.

As for th e  seven W hite-backed D uck,

the ir observation  confirm s the  presence of 
this duck  in the cen tral de lta  w here it has 
only been recognized once before (D uhart 
& D escam ps, 1963). In M ali, the d is tribu 
tion  is no t lim ited to  th e  N iger valley: B. 
des Clers found abou t fifty individuals at 
the G ossi pool, in the G ourm a, on 26 
D ecem ber.

A dditional observations

It was no t possible to  count, in addition  to  
the A natidae , the popu la tions o f  all the 
identifiable w aterfow l from  a "plane in 
flight— only those o f a  particu la r faunistic 
interest.

Pelicans. W e th ink  we sawr the large m ajo r
ity, if no t all, o f the popu la tion  o f W hite 
Pelicans Pelecanus onocrotalus in the delta: 
3,500 a t L ake T anda, 700 a t Lake D o, plus 
th irty-tw o individuals to  th e  south  o f Lake 
D ebo. O f the  P ink-backed Pelicans P. 
rufescens, generally considered m ore com 
m on here , we only observed isolated birds 
o r sm all g roups— sixty in all.

In W est A frica th e  tw o species breed 
from  O ctober to  M arch. W e therefore 
hoped to  find som e colonies and thus 
supply th e  p ro o f o f nesting in the central 
delta. This is highly p robab le  a t least for 
th e  P ink-backed Pelican, since young cap
tive b irds, presum ed to  be  o f this species, 
w ere seen in the Bozo fishing encam pm ents 
(J. M. Thiollay, personal com unication).

T he origin o f the  W hite Pelicans o f the 
m iddle N iger w ould be m uch m ore in terest
ing to  establish, since no breeding site is 
know n nearer th an  1,300 km to  the west 
(Senegal de lta  and th e  Banc d ’A rguin 
archipelago, M auritan ian  coast) o r 1,800 
km to  the east-south-east (W ase-R ock, East 
N igeria, K apsiki region, N o rth  C am eroon) 
(N aurois, 1969; D ragesco, 1971).

The L ong-tailed C orm oran t Phalacro
corax africanus, th e  only C o rm oran t o f the 
cen tral delta, is w idespread in tens o f 
thousands. Breeding was tak ing  place in 
January: tw o sm all colonies w ere located 
a t Tagadji pool and  on th e  left bank  o f the 
Issa-Ber. A frican D arte rs  Anhinga rufa 
w ere extrem ely abundan t, above all in the 
m iddle delta. A  hundred  b irds w ere sitting 
on th e ir nests in a  colony o f G rea t W hite 
Egret E gretta  alba.

Herons. The G rea t W hite E gret is the m ost 
evident species, p resen t everyw here in very 
large num bers except on th e  b are  banks of 
th e  large peripheral lakes w here G rey 
H erons Ardea cinerea a re  com m oner (hun-
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dreds a t L ake K orarou , N iangaye, Tele, 
Faguibine). In th e  m iddle delta  th ree large 
colonies o f G rea t W hite Egrets were 
located , one o f  them  o f m ore th an  1,500 
pairs on a  w ooded pool near D iaka. A n
o ther large m ixed heronry  is on an island o f 
the N iger below  M opti. Buff-backed 
H erons Bubulcus ibis, Squacco H erons 
Ardeola ralloides, m uch m ore num erous 
th a t the L ittle E gret E gretta  garzetta , each 
has enorm ous populations. The sam e is no 
d o u b t tru e  o f  the  N ight H eron  Nycticorax 
nycticorax; by day its populations, g rouped 
in the shelter o f  th e  trees, a re  im possible 
to  count, b u t its roosts in th e  tho rny  thickets 
in th e  m iddle o f th e  flooded plains, each 
held hundreds o f birds. T he Purple H eron 
Ardea purpurea and  th e  G rey H eron  are 
probably th e  only herons solely rep re
sented here by P alaearc tic  visitors. They 
a re  m ore com m on in th e  zones o f floating 
vegetation . T he G o lia th  H eron  A.goliath  
seem s to  be ra re ; only fou r w ere seen, at 
L ake N iangaye. O ther species o f A rdeidae 
w ere only seen o r determ ined  sporadically.

Storks, Ibises, Spoonbills, Flamingos and  
Cranes. F o r W hite Storks Ciconia ciconia 
the  central de lta  o f  th e  N iger is an im por
ta n t w intering area , a  num ber ringed in 
W estern  E urope and M orocco being re
covered. D uring  th e  cyclical sw arm ing of 
the A frican m igratory  locust Locusta  
migratoria, o f w hich the delta  form s the 
breeding area , m assive concentrations of 
W hite Storks are  a ttrac ted  by th e  acridids. 
H ow ever, we only saw 140, beside Lakes 
T an d a  and O ro.

Ignoring  th e  endem ic C iconiidae as well 
as th e  Sacred Ibis Threskiornis aethiopicus, 
we counted 1,650 G lossy Ibis Plegadis 
falcinellus, 1,400 o f  them  on th e  plains and 
w et rice fields o f  th e  m iddle delta. This 
m ust be b u t a frac tion  o f the actual num 
bers. Som e nests o f  th is ibis w ere found in 
the north-w est o f  th e  delta, near L ake Fati, 
in M arch 1960 (M orel & M orel, 1961). The 
only o th er know n breeding site in A frica 
no rth  o f th e  E q u a to r is the N ile delta. 
N evertheless, the m ajority  o f the G lossy 
Ibis o f M ali m ust be o f Palaearctic  origin, 
like those w hich w inter in th e  Senegal delta 
and  th e  C had basin .

O ur only observation  o f spoonbills is th a t 
o f a group  o f 140 A frican Spoonbills 
Platalea alba on a  rocky islet in Lake Do.

T here a re  no repo rts  o f F lam ingos in the 
central de lta  o f th e  N iger, no r in th e  o ther 
regions o f  M ali, and  o u r surveys only con
firmed the ir absence. T he Lesser Flam ingo 
Phoeniconaias m inor m ight be found  there

if m ovem ents occu r betw een the  colonies 
o f  K enya and th a t in the M auritan ia  sector 
o f the Senegal de lta  (N aurois, 1965c). This 
hypothesis seem s b e tte r founded since 
sm all flocks o f  Lesser F lam ingos w ere o b 
served to  the n o rth  o f Lake C had (Vielliard, 
1972a).

C row ned C ranes Balearica pavonina 
occur in pa irs m ore often  than  in flocks and 
only 245 w ere counted , 115 o f them  grouped 
on a shore o f Lake N iangaye.

Waders. To identify these birds from  a 
’p lane is only possible for a m inority  o f 
species, and  all precise counting is decep
tive. W e tr ied  to  census only Black-tailed 
G odw its Lim osa limosa and R uff Philoma- 
chus pugnax, very gregarious species and 
easy to  recognize. T he to ta ls— 21,000 
B lack-tailed G odw its and 110,000 R uff— 
ind icate  at th e  very m ost th e  quantita tive 
relationsh ip  betw een these species. Their 
popu la tions in  the  w hole o f  th e  de lta  m ust 
be hundreds o f  thousands for th e  first, and 
m illions for th e  second.

T he m uddy shores o f the large lakes offer 
roosts fo r th e  Ruffs w here th ere  m ay be 
im posing flocks (50,000 a t Lake G ouber). 
The sand banks o f th e  N iger a t low  w ater 
played th e  sam e role. H ow ever, on the 
pastu re land— above all th e  d rained  m ea
dow s and the  stubble o f th e  rice fields— 
the popu la tions becom e im possible to  
ascertain  because o f th e ir extrem ely wide 
dispersal.

T he B lack-tailed G odw its also depend on 
the rice fields fo r the ir food. In the  delta  the 
cultivation  o f floating rice is p ractised: this 
involves endem ic varieties w hich regulate 
the ir grow th accord ing  to  the depth  o f the 
w ater cover, ju s t like Oryza barthii. The 
G odw its are  m ainly on the fields before the  
harvest w hen th e  d rainage holds the rice in 
a few centim etres o f w ater. It is then  th a t 
they ap p ro p ria te  large parts  o f  th e  crop: 
over th e  6,000 hectares o f th e  rice grow ing 
perim eter o f M opti it is estim ated th a t they 
tak e  3 to  6 tons a  day. Supposing th a t the 
daily  requ irem en ts o f a  B lack-tailed G o d 
wit w ere 50 g o f seeds (wet w eight), the  
m inim um  num ber o f birds feeding on the 
rice fields o f M opti w ould then  am oun t to
600,000. In  fact, it is p robab le  th a t a large 
p ro p o rtio n  o f  th e  loss a ttribu ted  to  the 
G odw its is due  to  o th er avian species, in 
particu la r to  th e  A natidae  w hich m ust come 
to  feed a t n ight. W e only p u t fo rw ard  these 
figures to  give a b e tte r idea o f th e  abun
dance  o f the G odw it.

T he B lack-w inged Stilt H im antopus hi- 
m antopus is equally  w idespread, scattered
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along all th e  w ater areas. O n th e  sandy 
shores o f L ake Faguib ine we distinguished 
o ther P alaearctic  w aders (G reenshank  
Tringa nebularia, Spotted  R edshank  T. 
erythropus, Calidris sp. and C haradriussp.). 
O n th e  course o f the N iger th e  P ratincole 
Glareola pratíncola was noticeab le  for the 
size o f its flocks a t rest on the sand banks.

Gulls and Terns. T here was only one p re
vious m ention  o f th e  Lesser B lack-backed 
G ull Larus fuscus (G uichard , 1947). H ow 
ever, it was no t ra re  on th e  large lakes o f the 
left b an k  (T anda, Faguibine, G ouber, over 
150). It goes up th e  N iger to  B am ako, w here 
a juven ile  ringed in G rea t B ritain was 
recovered. O n L ake Faguib ine we caused 
th e  flight o f a  dozen B lack-headed G ulls 
L. ridibundus o r S lender-billed G ulls L. 
genei. B lack-headed G ulls are  m ore likely, 
having already been recognized once in the 
cen tral de lta  (Paludan , 1936) and  recently 
recorded  a t L ake C had (Leveque, 1969).

The C aspian  T ern  Sterna caspia and 
G ull-billed T ern  Gelochelidon nilotica a re  
very com m on, w ith im posing flocks on the 
banks o f  the  river and th e  shores o f the 
lakes. R inging has proved  th e  w intering 
on th e  m iddle N iger o f  a  good num ber o f 
the  C aspian  T erns orig inating  from  the 
Baltic coasts and it is know n th a t th e  E uro
pean  popu la tions o f G ull-billed Terns 
regularly  cross the Sahara. N evertheless, it 
w ould no t be im possible fo r local-bred 
birds to  be mixed w ith the m igrants. Both 
species b reed on th e  coast o f  M auritan ia  
and in th e  Senegal delta, C aspian T erns 
also nesting in G am bia, Portuguese G uinea 
and th e  m aritim e m ouths o f th e  N iger.

T he Chlidonias sp. w ere no t fu rther 
identifiable in th e ir w in ter p lum age and we 
probab ly  did n o t always distinguish them  
from  L ittle T erns Sterna albifrons which, 
according to  P aludan , b reed  here. The 
num erical dom inance o f th e  fo rm er is no t in 
question , how ever, and  th e ir w intering 
popu la tion  seem s quite large.

Birds o f  prey. W ithout considering the 
resident species we noted  the frequency of 
M arsh H arriers Circus aeruginosus, widely 
d is tribu ted  m ainly in th e  m iddle delta. The 
o th er rem arkab le  P alaearctic  b ird  o f  prey 
is th e  O sprey Pandion haliaetus: th irty- 
four on th e  shores o f L ake Faguibine, plus 
ab o u t ten  on o ther lakes and  th e  course o f 
th e  N iger. The O spreys in th e  w hole delta  
m ust com prise a  large frac tion  o f the 
nesting popu la tion  o f E urope.

Large mammals. Periodically  flooded open 
habitats , divided by m ultiple w ater courses,

are  scarcely suitable for wild ungulates. 
H ow ever, certa in  species are  adap ted  to  
them , such as th e  R eedbuck. In  addition , 
the  thorny  Sahelian savanna, w hich sur
rounds th e  large lakes o f th e  tw o banks of 
the D elta , is the h ab ita t for G azelles. We 
only saw tw o R eedbuck, one w arthog and 
one h ippopo tam us in th e  course o f our 
aerial surveys. G oing up th e  N iger by b o a t 
from  G ao  to  M opti, B. des C lers encoun t
ered fifteen h ippopotam us in  all this stretch  
o f nearly  800 km . In the  desert region o f the 
G ourm a, w hich he crossed by car, only tw o 
sm all herds o f gazelles w ere seen. A lm ost 
everyw here, on th e  o th er hand , m ainly by 
th e  lakes, excessive num bers o f  livestock 
(cattle, goats, sheep) can be seen, th e  
detrim ental effect o f w hich on th e  soil and 
th e  vegetation  is very m arked . In  M ali the 
large anim als, hunted  w ithout contro l and 
driven ou t by dom estic pastu rage , have 
becom e so depleted  th a t its value for 
tourism  seems inconceivable from  now on.

In  these conditions, it is th e  aquatic  
avifauna o f the central de lta  w hich w ould 
assum e a  decisive ro le as a spectacu lar 
elem ent for th e  developm ent o f na tu re  
tourism  in Mali.

II Senegal delta

Geographical description

The Senegal delta  lies betw een 16°40' and 
15°50'N. In con trast to  typical deltas w ith 
several outlets, the  Senegal has only one: 
a  pow erful coastal cordon  contains the 
w aters o f the river in th e  in te rio r and  diverts 
th e ir ou tlet tow ards th e  south .

T he triang le  form ed by this ‘b a rred ’ delta  
has as a  base  the  coastal sector w hich ex
tends from  the C hott Boul, an old ou tle t 
b locked by sand for th ree  centuries, 90 km 
to  th e  p resen t m outh  south  o f Saint-Louis. 
Its apex is in th e  region o f R ichard  Toll, 
80 km from  the coast.

The valley is crossed by a N E-SW  de
pression occupied by tw o large areas of 
perm anen t w ater: the Lac de  G uier in Sene
gal and  L ake Rkiz in M auritan ia . These 
lakes cover 300 and  100 sq. km  respectively 
a t m axim um , and  regulate  th e  river’s flow.

Below R ichard  Toll, a  vast system  o f 
alluvial plains and décan ta tion  basins 
extends, flooded by th e  Senegal and by its 
tribu taries on the left bank , the G orom , 
L am psar and Djeuss. On the righ t bank, 
in M auritan ia , th e  w ater system  is less 
com plex, th e  m ajority  o f th e  branches being
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Figure 2. Delta o f  the Senegal. Shaded area,
limits o f flood zones; , tracks o f observation
flights, 14-18 January, 1972.

‘fossils’. H ow ever, th e  alluvial plains 
betw een th e  coastal cordon and  th e  river 
a re  extended n o rth  by a series o f depres
sions and sebkras running  paralle l to  the 
coast for nearly 100 km: this is the A ftout- 
es-Sahel.

A t the height o f  th e  flood, th e  w hole of 
these regions used to  be alm ost entirely 
under w ater; only the delta  em bankm ents 
and som e outlines o f  th e  dunes showed 
through . Since 1963, rice-grow ing m anage
m ent w orks, p ro tec ted  by a netw ork of 
dykes and  barrages have prevented  vast 
areas on the  left bank , in the territo ry  of 
Senegal, from  flooding. A m ong th e  zones 
thus dra ined , th e  basin  of N diaël, covering 
som e 15,000 hectares to  the west o f  the Lac 
de G uier, was one m ost favourab le  for the 
concen tra tion  o f  Palaearctic  w aterfow l 
(R oux, 1959). T oday, these are  essentially 
concentrated  in the  D joudj depression , the 
largest d écan ta tio n  basin  o f th e  delta  
rem aining in its n a tu ra l state. Eleven 
thousand  hectares o f this basin, betw een 
th e  ‘b en d ’ o f th e  river and  th e  G orom , w ere 
declared  a N ational P ark  in A pril 1971.

Hydrological conditions

The Senegal floods annually  as the m on
soon rains fall from  M ay to  O ctober on the

upper basin o f  the river, over 900 km from 
its m outh . H ow ever, because o f the gentle 
slope, th e  flood only reaches th e  delta  in 
Septem ber, reach ing  a m axim um  a t the 
beginning o f  N ovem ber. The A ftout-es- 
Sahel only floods w hen there  is a  strong 
flow. In 1971 it w as very m ediocre and by 
the  m iddle o f  January  1972 the floods had 
been re-absorbed  over nearly the  w hole of 
the delta. Besides th e  Lac de G uier and 
perm anen t w ater courses, the aquatic  
hab ita ts  in Senegal am ounted  to the 
D joudj basin , som e depressions, notably 
betw een the L am psar and D jeuss near their 
confluence, and  th e  tida l lagoons and 
m angroves n ea r Saint-Louis.

In M auritan ia  also, there  was only w ater 
in the m ost m arked  depressions: upstream  
in th e  ‘d ead ’ dunes betw een Lake Rkiz and 
the course o f  the river; dow nstream  in the 
pools and  E tangs de G adianguer, de 
D iaouling, d e  T ianb rank , linked to  the 
river by its p rincipal righ t-hand  b ranch . In 
th e  A ftout-es-Sahel, th e  sou thern  basins— 
C hott Boul, L agune des T oum bos— still 
held a little  w ater. The sebkras m ore to  the 
north  w ere dry.

As a  result th e  A natidae  w ere lim ited to  a 
sm all num ber o f  well-defined w ater sur
faces w here they w ere concen tra ted  in large 
flocks: ideal conditions for carrying ou t a
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com plete census. W e w ere also served by 
o u r know ledge o f  th e  lay-out o f  th e  delta  
and  the  experience o f  A. D upuy  who, since 
1968, had  surveyed this region several tim es 
to  locate  and  count th e  w aterfow l con
cen trations there  (D upuy, 1968, 1971).

D ates and itineraries

W e used an A louette  I helicop ter and then  a 
P iper T ripasser ’p lane with high wings. A 
first reconnaissance on 14 January  1972 
surveyed the D joudj basin and  flooded 
sectors on the  left bank  o f  th e  river, along 
th e  rivers L am psar and D jeuss. O n the 
m orning o f 17 January  we explored the 
M auritan ian  p a rt o f th e  river, on the right 
bank , dow nstream  to the  no rthern  lim it o f 
the  inundations in th e  A ftout-es-Sahel, at 
16°47'N. In the afternoon  we surveyed, on 
the  left bank, the southern  system  of the 
delta  to  th e  east o f Saint-L ouis (zone of 
th e  th ree  sm all lakes), the dry depression of 
th e  N diaël, th e  Lac de G uier and  the region 
o f  R ichard  Toll. F inally , going upstream  to 
th e  NE, we w ere unable  to  reach  Lake Rkiz 
due to  lack o f fuel. On 18 January  after 
having again tried  in vain to  reach  this lake 
by d irect flight from  Saint-Louis, we com 
p leted  th e  survey o f the basins betw een the 
dunes situated  in its southw est extension in 
M auritania: Sekeirim , Sokam , T ou Kindji, 
T in Y eddir and El H ofra . T hen recrossing 
th e  w hole delta  by a N E-SW  diagonal, we 
arrived above the b rack ish  lagoons which 
m ark  the  m ou th  o f th e  Senegal below  
Saint-Louis. W e inspected  the succession o f 
lakes along th e  coast to  Cap Vert, on the 
way to  D akar.

T hese various routes covered 1,500 km, 
1,100 km o f w hich w ere effective surveys. 
In add ition , on 15 and  16 January , we 
carried  ou t counts on foot and  by b o a t in 
th e  D joudj N ational P ark , verifying and 
com plem enting o u r aerial counts in this, 
th e  richest, sector o f th e  delta.

O ur observations therefo re  covered all 
th e  favourab le  areas for concentrations o f 
A natidae in th e  low er basin  o f  th e  Senegal 
w ith the sole exception o f L ake Rkiz.

Results

T able 2 gives the  results o f ou r counts for 
each species o f A natidae  in the various 
sectors o f  the  delta. The reservations ex
pressed in th e  preceding chap te r as to the 
accuracy o f  th e  num bers collected by aerial 
observation  also apply here. H ow ever, the

figures indicated  for th e  D joudj N ational 
P ark  com bine th e  results o f estim ates by 
helicop ter and  counts on foo t and by boat. 
It was only during ground observations 
th a t G reen-w inged Teal Anas crecca, 
W igeon A.penelope and Fulvous W histling 
D uck  w ere noted . These species, m ingled 
am ong concentrations o f  G arganey  and 
W hite-faced W histling D uck, com pletely 
escaped our a tten tion  in th e  helicopter.

Palaearctic  A natidae

W e w ould em phasize the  very grea t num er
ical superiority  o f Palaearctic  visitors over 
th e  E thiopian  A natidae . The quan tita tive  
relationship  betw een these tw o categories is 
th e  sam e here  as in th e  central de lta  o f  the 
N iger: 77% being P alaearctic  ducks.

T he popu la tion  o f January  1972, nearly
200,000, consisted a lm ost exclusively of 
tw o species: 70% G arganey  and  28% P in
tail. The p ropo rtiona l rep resen ta tion  o f 
these species is here  too  th e  sam e as th a t in 
th e  central de lta  o f th e  N iger.

Follow ing our first investigations on the 
w intering o f P alaearctic  A natidae in the 
Senegal delta , we w rote: ‘The N ovem ber 
popu la tion  is no t less th an  150,000 indi
v iduals. A t least tw o-th irds o f  it is com 
posed o f G arganey , the  rest m ainly com 
prising Pintail, then  Shoveler, and  in small 
num bers, T eal, P ochard  and F erruginous 
D uck’ (R oux, 1959). Subsequent studies 
w ere to  reveal the  presence, ra re  if no t 
occasional, o f tw o o th er species, M arbled 
Teal M arm aronetta angustirostris and 
Tufted  D uck Aythya fu ligula  (to w hich we 
now  add W igeon). H ow ever, in 12 years 
th e  contingent o f  w intering A natidae has 
scarcely changed in num ber o r com posi
tion , despite th e  losses o f  aqua tic  hab itats 
suffered as a  result o f  ag ricu ltu ra l m anage
m ent since 1963.

The th ird  fact w hich em erges from  our 
results is the very m arked  localization of 
the  concentrations. T h ree  zones, com pris
ing several w ater surfaces bu t each a  well- 
defined entity , hold  95% o f th e  populations. 
T he m ost im portan t is th e  D joudj N ational 
P ark  w hich held 62% o f the  to ta l, the  large 
m ajority  o f the G arganey  (68%), nearly 
h a lf o f th e  P intail, v irtually  all th e  Shoveler 
and  th e  w hole popu la tions o f th e  th ree 
o ther species. These figures dem onstrate  
the bio-ecological value of this N ational 
Park  as a  refuge for w intering A natidae.

D joudj N ational Park. N ow here have we 
seen m ore spectacu lar concentrations o f
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Table 2. Numbers of Anatidae counted in the Senegal delta, 14-18 January 1972 (rounded totals)

Djoudj
National

Park

Con
fluence of 
Lampsar 
& Djeuss

M auri
tanian
delta

Lake
Guier

Other
areas

Teal
Anas crecca 500 500

Garganey
Anas querquedula 95,000 38,000 240 1,620 1,600 135,000

Wigeon
Anas penelope 1 1

Pintail
Anas acuta 26,000 200 28,700 830 320 55,000

Shoveler
Anas clypeata 2,000 40 215 30 29 2,300

Pochard
Aythya ferina 420 420

Ferruginous Duck
Aythya nyroca 230 3 230

Fulvous Whistling Duck
Dendrocygna bicolor 400 400

W hite-faced Whistling Duck
Dendrocygna viduata 35,000 6,300 500 510 680 43,000

Egyptian Goose
Alopochen aegyptiaca 250 250

Spur-winged Goose
Plectropterus gambensis 750 410 11 1,170

Comb Duck
Sarkidiornis melanotos 650 40 690

African Pygmy Goose
Nettapus auritus 4 4 60 39 110

Totals 160,000 45,000 30,000 3,500 2,700 240,000

ducks. T he aqua tic  hab ita ts  a re  o f  two 
kinds. T he basin  itself, a  vast depression on 
salty soil w ith b rack ish  w ater, dries by 
evapora tion  from  M ay; in its centre there  
extends a  lake o f  4,000 hectares (ha), o f 
uniform  depth  (less than  a m etre in January) 
bo rdered  by m eadow s o f Vetiveria, Sporo- 
bolus, Oriza, etc. T he rivers d rain ing the 
basin , D joudj and  Tieguel, are perm anent 
fresh w ater, bo rdered  by Tam arix  and 
Phragmites. B arrages near th e ir junction  
w ith th e  Senegal prevent th e  w ater held in 
th e  basin from  re tu rn ing  to  the river when 
its level falls. T hus, in January , the w ater 
level in th e  N ationa l P ark  was 70 cm higher 
th an  th e  level o f th e  river. I t is clear th a t 
such w ater m anagem ent is biologically 
very im p o rtan t in a region w here flood 
w ater is rapidly reabsorbed  because o f the 
dryness o f th e  clim ate.

T he concen tra tions occurred  principally  
a t the edge o f  th e  cen tral lake and on one of 
th e  adjo in ing depressions, th e  K har, where 
th e  dep th  o f th e  w ater was low er. This 
depression, in th e  process o f drying up, 
served as a  refuge for alm ost 50,000 G ar
ganey and  7,000 P intail, as well as Teal. In

the first w arm  hours o f th e  day, the birds 
form ed a  com pact and continuous flock 
250-m long on  the  bank . O ther flocks of 
G arganey , toge ther w ith P intail and 
W histling D ucks, occupied the side arm s 
o f the p erm anen t sm all lakes. The Shoveler 
w ere m ainly found along these w ater 
courses, w hile th e  Pochard  and F erruginous 
D ucks w ere all sp read  over a  series o f sm all 
w ater areas separated  by curtains o f 
Phragmites and  Typha to  th e  no rth  o f the 
central lake.

Confluence o f  the Lam psar and the Djeuss. 
In  the angle form ed by these tw o rivers 
near th e ir ju n c tio n  15 km  north -east o f 
Saint-Louis, m arshes encom passed by thick 
form ations o f  Typha, are sem i-perm anent 
and partly  covered w ith Nymphaea. They 
hold  the  o th er m ost im portan t p a rt (27%) 
of the popu la tion  o f G arganey  o f th e  delta, 
w ith a sm all num ber o f  Pintail, Shoveler 
and a good num ber o f W hite-faced Tree 
D uck. A n even m ore considerable popu la
tion  o f G arganey  has been seen there in 
January  1971 (D upuy, 1971).



Figure 3. Concentration of Garganey Anas 
querquedula (c. 6,500 birds) at Djoudj National

M auritanian delta. The alluvial plains 
dow nstream  on the right bank  o f the Sene
gal are  bounded  to  th e  west by the coastal 
cordon . H ere, th e  proxim ity  o f th e  sea 
accen tuates th e  salinity. In  add ition , the 
tide up th e  Senegal reaches, via th e  small 
rivers T iallak t and Bell, th e  ill-defined 
depressions w hich spot the plains. As a 
result, the  depressions are  to tally  devoid 
o f vegeta tion . T he m ajority  o f these had 
little  w ater in January , su rrounded  by 
vast expanses o f bare  m ud.

T hese w aters w ere a lm ost exclusively 
popu lated  by Pintail (52% o f the w hole 
popu la tion  o f th e  delta). H ow ever, a  very 
d istinct decrease was seen from  south  to  
n o rth . Very ab u n d an t in th e  southern  
depressions, along th e  T iallak t, th e  species 
was poorly  represen ted  on the  large central 
e tangs— D iaouling, T ian b ran k — and ab 
sent to  the no rth , on th e  C ho tt Boul and in 
the A ftout-es-Sahel. This d is tribu tion  m ust 
be related  to  the  hab ita ts  favourab le  to  the 
feeding o f the P intail.

Lac de Guier. T he large flocks o f  w intering 
A natidae find refuge by day on th is vast 
p erm anen t lake w hen the o th e r shallow  
w aters dry up. It is also occupied w hen the 
rice fields o f R ichard  Toll and  those near 
R osso, 15 km n o rth  o f  th e  lake, in M auri-

Park, Senegal delta, 19 January 1972.

tan ia , a re  flooded. T he irrigation  o f these 
rice fields from  F eb ruary  procures new  
feeding grounds fo r th e  ducks ju s t as the 
n atu ra l aqua tic  hab ita ts  a re  reduced and 
th e  feeding requirem ents o f  th e  birds are 
increasing as th e ir p re-nup tia l m igration 
approaches.

O n 17 January  the lake held less than  2% 
o f the w hole popu la tion  o f the delta ; but 
from  29 to  31 January  we witnessed large 
flocks o f G arganey— estim ated  a t 15,000 
b ird s— leaving at tw ilight and re turn ing  in 
the m orning. A t th e  sam e tim e a  large 
reduction  in the contingents a t D joudj 
occurred ; we verified th is on a last visit to 
the N ational P ark  on 1 February . This tran s
fer o f p a rt o f th e  popu la tions o f  D joudj to 
th e  Lac de G u ier had  already  been observed 
in F ebruary  1971 (R oux, 1971).

Other zones. On th e  o th er aquatic  hab itats 
o f th e  delta, P alaearctic  A natidae were 
few o r non-existent. The saline lakes near 
the m outh  o f the river below  Saint-Louis 
held none. N evertheless, tw o  o th er districts 
presen ted  a  certain  in terest. The region 
south-w est o f L ake Rkiz in M auritan ia  is an 
a lternation  o f paralle l no rth -east-so u th - 
west ‘d ead ’ dunes and inundation  corridors 
b o rdered  by forests o f Acacia nilotica. The 
w idest depressions— T ou Kindji, Tin Yed-

R. Dupuy



Figure 4. More than 450 W hite Pelicans 
Pelecanus onocrotalus in the National Park of 
Djoudj, Senegal, January 1972. The nearly

dir, El H ofra— contain  a rich floating 
vegetation  o f wild rice and w ater lilies. 
A lthough only holding 1,400 m igratory 
ducks (1,050 of them  G arganey), these 
pools can play a no t u n im portan t ro le at 
the end o f the season because they dry up 
late.

To the  sou th  o f  the delta, east o f Saint- 
Louis, th ree  long depressions w ere con
nected no t long ago to  the N diaël from  
w hich they received surplus w ater. Now 
they only receive th e  outflow  o f the small 
river o f N galam , the  last left-hand branch  
o f th e  Senegal, w hich is insufficient to  fill 
them  com pletely when the flood is weak. 
O n the only depression holding w ater we 
noted  520 G arganey . Som e years p re 
viously, large concentrations o f this species 
occurred  in th is zone (A. D upuy, personal 
com m unication).

The coastal areas o f  the Cap Vert region. 
M id-way betw een the m outh  of the Senegal 
and C ap Vert, a long th e  coast, from  north  
to  south , there  is first o f all a  series o f fresh
w ater basins in th e  hollow  o f the dunes—  
the N iayes—then  a series o f m ore o r less 
extensive lakes, som e brackish  and tem p o r
ary, o thers sa tu ra ted  with salt and p e r
m anent, such as Lake R etba, th e  level of 
w hich is 2-40 m low er th an  th a t o f the sea.

A. R. Dupuy
unanimous reaction to the passing aircraft is 
striking.

The largest is Lake T anm a, a  vast level 
depression filled by the rains from  Ju ly - 
A ugust and persisting in dry seasons 
according to th e  annual variations in ra in 
fall. It had  been dry fo r som e weeks by the 
tim e o f o u r survey. These lakes are  fam ed 
for a ttrac ting  num erous flam ingos and the 
hunters o f D ak a r p ractise  the ir sport there 
at the expense o f the w aterfowl.

In the N iayes, nearly  all drained  and 
converted fo r the cultivation o f food, we 
only saw th irty  W hite-faced W histling 
D uck. In  1967 W hite-backed D uck were 
found there . M ore to  th e  south , only tw o o f 
the five existing w ater areas held A natidae: 
the pool o f N d iarho l, w ith 370 G arganey, 
som e Pintail and Shoveler; L ake R etba, 
with 200 P in tail and fifteen Shoveler. Black 
tailed G odw it (940), R uff (3,000) and 
A vocet Recurvirostra avosetta (890) form ed, 
with num erous Stilt, th e  m ajority  o f the 
w aders present.

In au tum n, w hen these lakes p resen t vast 
areas o f shallow  w ater and when th e  post
nuptia l m igration  is in full swing, they 
m ay be m ore im portan t.

E th iop ian  A natidae

W hile the Palaearctic  m igrants had  already 
been th e  subject o f m ore or less com plete
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counts, until now  there w ere no q u an tita 
tive da ta  available on th e  endem ic A natidae 
o f th e  delta. W e estim ate th a t we counted 
virtually  all o f their popu la tion . In the 
m iddle o f January , this am oun ted  to  nearly
46,000 individuals, say th ree  tim es less than  
the m igratory  contingent. W hite-faced 
W histling D ucks constitu ted  94% o f this, 
th e  rest being provided m ainly by Spur
winged G eese and Com b D ucks, then 
Fulvous W histling D uck, E gyptian G eese 
and Pygmy G eese. The only o ther E thio
p ian  A natidae  recorded  in Senegal is the 
W hite-backed D uck, know n through  rare 
observations and recoveries, tw o o f them  in 
the delta  in 1963 and 1967 (G . M orel, 1972).

This popu la tion  is rem arkably  sim ilar in 
struc tu re  to  th a t o f  th e  cen tral de lta  o f the 
N iger. T he only appreciab le  differences 
here  are  th e  h igher percen tage  o f W hite
faced T ree D ucks and the sm aller p ro 
portional quantity  o f C om b D ucks and 
Egyptian G eese. H ow ever, it is possible 
th a t, fo r th e  W histling D uck, ou r figures 
include som e o f the birds dispersed at 
o th er periods along the valley o f the 
Senegal. T he species was incom parab ly  less 
num erous in th e  delta  during  January  1971 
(D upuy, 1971). F o r th e  Pygm y G oose, the 
num ber only accounts for a fraction  of its 
local popu la tion , th e  sm aller w ater-lily 
m arshes possibly sheltering som e.

T able 2 gives th e  num erical d istribution  
o f each species in the different sectors o f the 
delta. It spotlights the un ique role o f the 
D joudj N ational Park , w here 80% o f  the 
to ta l was concentrated .

F o r th e  m ajority  o f these b irds, as for the 
Palaearctic  A natidae, th e  D joudj depres
sion is m ainly a day roost. It could not in 
fact satisfy th e  feeding requ irem ents o f such 
a quantity  o f ducks for a long tim e. A t night 
they disperse to  seek the ir food. To explain 
such a concentration  we m ust m ention, 
in particu lar, from  th e  tranqu illity  which 
they enjoy in this area , free from  all hum an 
activities; even traffic and grazing are fo r
bidden.

A part from  the  D joudj, p rincipal places 
o f concen tration  w ere th e  m arshes a t the 
confluence o f the  L am psar and  th e  D jeuss, 
an im portan t refuge o f W hite-faced 
W histling D uck, and the shores o f the Lac 
de G uier, the  wild rice fields o f  w hich held 
a th ird  o f th e  popu la tion  o f th e  Spur-winged 
G oose.

A dditional observations

The Cormorants and the Ardeidae. These 
were so num erous, they w ere ignored, as

w ere the L aridae and  th e  m ajority  o f the 
species o f w aders. Only the results con
cerning the  species o f g rea test faunistic 
in terest a re  show n in T ab le  3.

Pelicans (F igure 4). Perhaps the  w hole 
popu la tion  o f W hite Pelicans in Senegal 
was assem bled in th e  D joudj N ational Park; 
som e 8,000 individuals, a  p a rt o f w hich at 
least m ust try  to  b reed there . T heir colony, 
abandoned  w ith th e  eggs destroyed, was 
discovered a t the end o f February  at the 
edge o f the D joudj river; th e  fall in the 
w ater level had  m ade th e  site accessible to 
the jacka ls (G . Jarry , personal com m unica
tion). It was know n th a t th e  species breeds 
in the region: during  an aerial survey over 
th e  A ftout-es-Sahel in N ovem ber 1958, we 
had located  an islet occupied  by a colony 
(M orel & R oux, 1962), la te r verified by R. 
de N aurois. H ow ever, nesting in the delta 
sensu stricto had no t been established 
before. Since spring 1972, w ork  has been 
carried  ou t there  to  ensure th a t th e  breeding 
site rem ains continuously  isolated by w ater.

The P ink-backed Pelican, in small 
num bers, only occupied th e  w ater courses 
o f the D joudj and th e  lagoons near the 
m outh  o f th e  river. Its nearest know n b reed
ing colony in Senegam bia is situated  near 
M 'B our, 200 km south o fth e  delta  (N aurois, 
1965a).

Storks, Ibises, Spoonbills, Flamingos and  
Cranes. W e did no t see m ore than  fourteen 
W hite Storks. The previous w inter, in the 
sam e period, A. D upuy (1971 )saw lessthan  
a hundred . Twelve years before, the  species 
was observed in considerable num bers in 
the delta  (M orel & R oux, 1966). In the 
m iddle o f January , those  orig inating  in 
N orth  A frica m ay already have re tu rned  to  
the ir native land ; we w ere to  encounter 
dozens o f them  in th e  south  o f M orocco at 
the  beginning o f February . H ow ever, the 
contingent from  the R hineland  countries, 
the  w intering o f which in Senegal is proved 
by over th irty  ringing recoveries, still 
rem ains in its w inter quarters. T here, too , 
its decline is only too  evident.

In  con trast, we m ade a fo rtu n a te  dis
covery of sixteen Black Storks Ciconia 
nigra, fourteen of them  d istribu ted  in two 
groups to  th e  south  o f L ake Rkiz. T here 
w ere only th ree  o r fou r records in the west 
o f  trop ica l A frica, th e  m ost recen t in 1923. 
It is the rarity  o f th e  species in its E uropean 
breeding a rea  w hich m akes ou r discovery 
in teresting— now  one o f  its w intering 
centres is know n—probab ly  th a t o f the 
Iberian  contingent (R oux  & D upuy, 
1972).



78 Francis Roux

Table 3. Waterfowl other than Anatidae counted in the Senegal delta, 14-18 January 1972 
(rounded totals)

Djoudj
National

Park

Con
fluence of 
Lampsar 
& Djeuss

Mauri
tanian
delta

Lake
Guier

Other
areas Total

White Pelican
Pelecanus onocrotalus 8,000 530 10 8,500

Pink-backed Pelican
Pelecanus rufescens 110 160 270

W hite Stork
Ciconia ciconia 7 7 14

Black Stork
Ciconia nigra 2 14 16

Glossy Ibis
Plegadis falcinellus 150 900 70 30 1,150

Spoonbill
Platalea leucorodia 750 100 100 950

G reater Flamingo
Phoenicopterus ruber 170 4,350 150 4,700

Crowned Crane
Balearica pavonina 260 3 15 280

Black-tailed Godwit
Limosa limosa 4,500 1,500 1,500 1,800 1,200 10,500

Ruff
Philomachus pugnax 500,000 1,600 700 1,400 500,000

Avocet
Recurvirostra avo sett a 1 2,230 850 3,100

The popu la tion  o f G lossy Ibises is very 
close to  th a t w hich we found  in N ovem ber 
1958, the depression o f N diaël then  held 
nearly  all th e  popu la tion  of th e  delta  for the 
night. It is no t im possible th a t they  n es tin  
Senegal— as in th e  central delta  o f the 
N iger—b u t we do no t have any indications 
despite  the  very extensive investigations 
carried  ou t for 15 years on the reproduction  
o f  the w aterfow l o f the low er Senegal 
(M orel & M orel, 1962; N aurois, 1965b, 
1969). W e believe these Ibises to  be m igra
tory  and o f P alaearctic  origin.

R egarding the Spoonbills Platalea leuco- 
rodia this is less doubtful; th e  im portan t 
colonies o f th e  Banc d ’A rguin on the coast 
o f M auritan ia  a re  only 400 km  away, and 
young w hich we ringed in June 1960 w ere 
recovered  in th e  delta  in th e  following 
w inter. H ow ever, are Spanish and  D utch 
birds no t added here to  the M auritan ian  
ones? A t the Banc d ’A rguin in 1960, we 
found a  Spoonbill ringed in th e  N eth er
lands ; in M arch 1961, we observed tw o there  
w earing rings o f a  d ifferent type to  ours; clip 
rings, like those issued by th e  R ijksm useum  
o f Leiden. Since they reach th e  Saharan  
coast, the  D utch  Spoonbills m ay likewise 
spread to  Senegal. H ow ever, ou r earlier 
observations and  the m ore recen t ones of 
A. D upuy (1971) did no t a llo w u s to  assum e

th e  presence o f  such a num ber o f Spoonbills 
in w inter. In  the D joudj, w here they roost, 
th e ir flocks w ere m ixed w ith several dozens 
of A frican Spoonbills.

The brack ish  etangs o f th e  M auritan ian  
delta, from  th e  G ad ianguer to  the lagune 
des T oum bos in th e  A ftout-es-Sahel, held 
the m ain p a rt o f the popu la tion  o f the 
G rea te r F lam ingo Phoenicopterus ruber. W e 
did no t see m ore  in 1958. These birds p ro b 
ably com e from  the colonies o f the Banc 
d ’A rguin, w here the species nests e rra ti
cally, and also from  those of the C am argue, 
as several ringing recoveries have proved. 
W e closely follow ed by ’p lane each flight o f 
F lam ingos; we w ere looking for first-year 
birds and  above all for th e  Lesser Flam ingo. 
H ow ever, th e  flocks only com prised 
‘adu lts’ o f th e  large species.

Since the discovery in July 1965 o f a 
breeding colony o f Lesser Flam ingos in the 
A ftout-es-Sahel (N aurois, 1965c), they do 
no t seem  to  have been seen again in this 
region. They w ere no t there  in January  
1972, n o r on th e  coastal lakes o f C ap Vert. 
In th e  m iddle o f th e  L agune des Toum bos, 
we located  th e  site o f a colony o f F lam ingos, 
no doub t several years o ld ; a lthough very 
eroded, th e  nests still form ed visible bum ps 
on the  surface.

C row ned C ranes a re  th e  only cranes
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know n in M auritan ia  and Senegam bia. At 
tw ilight, the  birds com ing from  th e  north  
and west converge tow ards th e  D joudj de
pression w here they roost. T he order of 
the ir popu la tion  in the delta  then  m ust not 
be very m uch g reater th an  300.

Waders. W e refer the reader to  ou r earlier 
publications for all in form ation  on the 
phenology o f w intering and the  num erical 
sta tus o f th e  P alaearctic  w aders in  the 
Senegal de lta  (R oux, 1959; M orel & 
R oux, 1966). W e will only relate  the 
original d a ta  concerning Black-tailed 
G odw it, R uff and A vocet.

By day th e  B lack-tailed G odw its disperse 
over th e  feeding sites and a re  difficult to  
check. They can only be counted  at the 
places w here they assem ble, e ither for the 
night, o r for bath ing  and  resting in the day. 
W e cannot therefore conclude th a t there 
was a  decrease in the w intering population . 
This, how ever, w ould be quite likely, con
sidering th e  reduction  in aqua tic  hab ita ts  of 
the delta  and  very active shooting  in the 
rice fields w here they are  considered h arm 
ful.

T he Ruffs, on th e  o th er hand , rem ain 
ex traord inarily  ab u n d an t; on the edges o f 
the depression o f th e  K har, in the  D joudj 
N ational Park , m ore than  500,000 as
sem bled for the night. A t the end of 
February , the  sam e roost, transferred  to  the 
bank  o f the central lake, held nearly a 
million birds (G . Jarry , personal com 
m unication).

W e had  already observed Avocets 
w intering in the delta  bu t always in a lim ited 
num ber. I t was therefo re  a surprise  to  see 
such flocks o f them  on th e  M auritan ian  
etangs and the lagoons o f th e  m outh  o f the 
river. N early 1,000 frequented  th e  coastal 
lakes o f C ap Vert and A. D upuy (personal 
com m unication) was to  see several 
hundreds o f them  in the de lta  o f the  Sine- 
Saloum  in M arch. The w intering popu la
tion  on th e  west coast o f A frica is therefore 
g rea te r th an  was supposed—o r th an  it was 
10 years ago. Its increase could be related  to 
the increase in th e  west E u ropean  popu la
tion . On th e  geographical origin o f these 
w intering birds th e  only indication  is the 
recovery in Basse C asam ance o f  one ringed 
as a chick in Belgium.
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Summary

The central delta of the Niger was surveyed by 
air between 3 and 5 January 1972 and the Senegal 
delta from 14 to 18 January 1972. Details of the 
hydrological conditions are given. Attention was 
concentrated on the Anatidae, particularly those 
of Palaearctic origin. Useful information was 
also gained on many other types o f waterfowl. 
Detailed lists of the birds counted are provided, 
together with assessments o f their relative im
portance and the environmental features affecting 
their distribution.
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