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I N T R O D U C T I O N 

About 7 million coastal waders (.Limicoles, Charadrii) migrate annually 

between vast arctic and subarctic breeding areas and temperate and 

tropical winter quarters scattered along the eastern shores of the 

Atlantic Ocean. After a short breeding season in the arctic tundras of NE 

Canada, Greenland, Iceland, Scandinavia and the northern parts of the 

USSR these birds arrive at the tidal flats of the Wadden Sea and the 

estuaries of Great Britain in late summer. After moulting their feathers, 

some waders stay there to winter but many others migrate further south to 

spend the winter in SW Europe, West-Africa, and even southern Africa. At 

least half of the coastal waders using the East Atlantic flyway spend the 

winter in these African winter quarters (Piersma et al. 1987). 

About 1980 it became clear that the tidal flats of the Banc d'Arguin 

(Fig. 1) in Mauritania were one of the most important wintering areas 

along the East Atlantic flyway. Over 2 million waders were counted in 

that region in winter (Trotignon 1980, Altenburg et al. 1982). Remarkably 

enough food conditions on the Banc d'Arguin appeared to be marginal 

(Altenburg et al. 1982). Rough calculations based on data collected in 

February 1980 showed that the total amount of food present would be 

consumed within two months if no regrowth or resettlement of food 

organisms would occur. Although some regrowth is likely to occur, it 

remains to be seen how these birds are able to put on sufficient fat in 

early spring for their northward migration. 

This question - how birds are able to start their spring migration 

from the Banc d'Arguin in good condition - formed the central theme of 

the Dutch-Mauritanian project "Banc d'Arguin 1985-86". 

To answer this question we have to know how much food is available in 

spring and especially how much extra food is produced in this period. 

Secondly we need to know how much food is required by the birds and what 

is their extra need to put on sufficient fat for the spring migration. 

Finally we have to know when the birds put on this fat, when they leave 

and which staging areas they may or have to use. 

This is very shortly the programme of the project "Banc d'Arguin 

1985-86" developed by the Working Group for International Wader- and 



Waterfowl Research (WIWO), the Research Institute for Nature Management 

(RIN) and the Netherlands Institute for Sea Research (NIOZ). Due to 

shortage of funds it was not possible to carry out the entire programme 
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Figure 1.1. Location in Africa and general map of the Banc d'Arguin, 

Mauritania. 



in 1985, as conceived originally. Because the international Wader Study 

Group had planned an international project to study the movements of 

waders during spring migration by means of birds with colour marks in the 

spring of 1985, it was decided to carry out only that part of the project 

"Banc d'Arguin 1985-86" which supported the international project and to 

postpone the remainder of the programme to 1986. 

From the start of the project it was envisaged that Mauritanian 

counterparts would take part in the project. Consultation with the 

Mauritanian authorities resulted in a joint Dutch-Mauritanian project in 

which on the Mauritanian side the Pare National du Banc d'Arguin and the 

Directorate for Nature Protection of the Ministry of Rural Development 

took part. 

The aims of the project "Banc d'Arguin 1985-86" were in more detail: 

1. Studies on spring migration of waders in relation to feeding 

condition. 

This part of the programme had to lead to a detailed analysis of the 

origin of waders at the Banc d'Arguin and the timing, patterning and 

extent of wader migrations from and through Banc d'Arguin in spring, and 

to an apraisal of the physical changes in the birds themselves which 

allow them these movements. Information on the fate of the birds after 

they have left the Banc d'Arguin, had to be gained as a result of these 

local studies. The research programme to reach these aims consisted of 

three parts, viz. description of arrival and departure of waders; 

description of the changes in physical condition of the birds before 

departure; and description of the routes taken by the waders to reach the 

breeding grounds and the location of these breeding areas. 

2. Studies on the biomass and productivity of the benthic fauna of the 

tidal flats. 

This involved in the first place a general survey of the benthic fauna of 

the Banc d'Arguin in order to obtain a reference value for the biomass of 

the entire area. Secondly, growth and production rates of selected 

invertebrates had to be measured in order to obtain an estimate of 

benthic productivity. This had to be compared with measurements on 



biomass removal by predators and other causes, carried out by means of 

exclosures. Thirdly, it had to be investigated whether invertebrates and 

small fish migrate with the tides between tidal channels and flats, thus 

forming an additional source of food for waders which escape the usual 

methods of low tide sampling. 

3. Studies on the feeding behaviour and ecology of waders. 

In the first place it had to be determined for as many species of waders 

as possible what type and size of prey is obtained. Secondly, for one or 

a few species the food consumption in the field had to be quantified in 

order to estimate the energetic requirement of the species (daily energy 

intake). This was combined with data on low-tide feeding densities of 

waders in order to arrive at an estimate for the consumption at the 

entire Banc d'Arguin. Thirdly, the extra food intake needed to accumulate 

migratory fat, had to be determined for birds in captivity. Fourthly, it 

had to be investigated in wild birds whether fat accumulation prior to 

migration is due to an increase in foraging effort or an increase in 

available food. 
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O R G A N I S A T I O N A N D I T I N E R A R Y 

The project was conceived as a joint Dutch-Mauritanian project. The 

Mauritanian side was represented by the Pare National du Banc d'Arguin 

(PNBA) at Nouadhibou and the Directorate for Nature Protection (DPN) of 

the Ministry of Rural Development at Nouakchott. 

Mauritanian participants in the project were: 

El Hassane ould Mohammed el Abd, guard of the Biological Station at 

Iouik (PNBA 1986); 

Pierre Campredon, biologist with the PNBA (1985, 1986); 

Abou Gueye, head of the Scientific Department of the PNBA (1985, 

1986); 

Cheikhna ould M'Barè, head of the Dept. of Hunting and Fauna of DPN 

(1985); 

Mohammed M'Bareck ould Soueilem of the Centre National de Recherches 

Océanographiques et des Pêches (1985) lend his support during a visit of 

a week to our base camp at Iouik. 

At the Dutch side the project was carried out by the Working Group for 

International Wader- and Waterfowl Research (WIWO), an umbrella 

organisation for people of different affiliations, the Research Institute 

for Nature Management (RIN) at Texel and the Netherlands' Institute for 

Sea Research (NIOZ) at Texel. 

Dutch participants in the project were: 

Nelly van Brederode: ornithologist and medical dc or at Groningen 

University (WIWO 1985); 

Anne-Marie Blomert: biologist at Groningen University (WIWO 1986); 

Sjoerd Dirksen: biologist at Groninger University (WIWO 1986); 

Piet Duiven: biological assistant at NIOZ (1985, 1986); 

Bruno Ens: biologist at Groningen University (WIWO 1985); 

Peter Esselink: biologist at Groningen University (WIWO 1986); 

Mark Fletcher: biologist at the Ministry of Agriculture, Food and 

Fisheries, Great Britain (WIWO 1985); 
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Roelof Hupkes: biologist at Groningen University (WIWO 1986) 

Jan van de Kam: photographer (WIWO 1985, 1986); 

Marcel Kersten: biologist at Groningen University (WIWO 1985); 

Marcel Klaassen: graduate student at Groningen University (WIWO 1986); 

André Meijboom: biological assistant at RIN (1986); 

Gerard Moerland: graduate student at RIN (1986); 

Theunis Piersma: biologist at Groningen University (WIWO 1985); 

Cor Smit: biologist at RIN (1985, 1986); 

Tom van Spanje: ornithologist and general coordinator of the project 

(WIWO 1985, 1986); 

Kees Swennen: biologist at NIOZ (1986); 

Jaap de Vlas: biologist at the Netherlands Ministry of Agriculture and 

Fisheries (RIN 1986); 

Wim Wolff: biologist at RIN (1986); 

Koos Zegers: biological assistent at RIN (1986); 

Leo Zwarts: biologist at IJsselmeer Polders Development Authority 

(WIWO 1986). 

The expedition office and secretariat were held by RIN, where Mrs 

Veronica de Wit spent much time on preparation and coordination until 

1986, whereafter Ms. Michaela Scholl was involved in remaining work. RIN 

also made the services of its workshop available. 

Mr. Ekko Smith and Mr. Meinte Engelmoer (WIWO) handled all financial 

matters, whereas Dr. Gerard Boere (WIWO) acted as a general adviser. 

Itinerary 

9 - 2 3 December 1984 : Tom van Spanje, general coordinator of the 

project pays a preparatory visit to Mauritania. 

10 March 1985 : Arrival of Nelly van Brederode, Piet Duiven, 

Bruno Ens, Mark Fletcher, Jan van de Kam, 

Cheikhna ould M'Barê, Theunis Piersma, Cor Smit 

and Tom van Spanje in Nouadhibou. 

1 1 - 1 9 March 1985 : Preparations for stay at Iouik in Nouadhibou. 

20 - 21 March 1985 : Voyage to Iouik by two fishing boats and one 

Landrover; the night was spent at Ten Alloul. 
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22 March -

30 April 1985 

20 april 1985 

27 april 1985 

1 - 5 May 1985 

13 -14 May 1985 

November 1985 

Stay in Iouik, where Abou Gueye was already 

present. 

Departure of Mark Fletcher. 

Departure of Nelly van Brederode, Piet Duiven and 

Marcel Kersten. 

Return voyage to Nouadhibou; arrangements for 

departure from Nouadhibou and departure of all 

project participants except Abou Gueye and Tom 

van Spanje. 

Return voyage of Tom van Spanje. 

Visit of Abou Gueye and Cheikhna ould M'Barê to 

the Netherlands for training in data analysis. 

19 January 1986 

2 February 1986 

3 - 4 February 1986 

5 - 6 February 1986 

6 - 9 February 1986 

6 February 1986 

11 February 1986 

21-27 February 1986 

2 - 3 March 1986 

Arrival of Tom van Spanje, general coordinator of 

the project, in Nouadhibou. 

Arrival of Anne-Marie Blomert, Sjoerd Dirksen, 

Peter Esselink, Roelof Hupkes, Jan van de Kam, 

Marcel Klaassen, André Meijboom, Cor Smit, Kees 

Swennen en Wim Wolff in Nouadhibou. Introduction 

of Abou Gueye, Mauritanian counterpart. 

Unloading of equipment from containers and 

preparations for stay at Iouik. 

Voyage to Iouik by three fishing vessels. 

Welcome by El Hassane ould Mohammed el Abd, one 

of the Mauritanian counterparts. Construction of 

camp at Iouik. Arrival of Pierre Campredon. 

Departure of Marcel Klaassen. 

Arrival of Leo Zwarts. 

Fieldwork in the southern part of the Pare 

National du Banc d'Arguin by Abou Gueye, Peter 

Esselink, Jan van de Kam, André Meijboom and Wim 

Wolff. 

First change of personnel. Peter Esselink, Jan 

van de Kam, Cor Smit, Kees Swennen and Wim Wolff 

leave and Piet Duiven, Marcel Klaassen, Gerard 

Moerland and Jaap de Vlas arrive. 
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30 - 31 March 1986 

9 April 1986 

21 - 23 April 1986 

24 - 25 April 1986 

26 - 27 April 1986 

28 April 1986 

1 May 1986 

15 May 1986 

9 September -

4 October 1986 

22-26 September 1986 

Second change of personnel. Sjoerd Dirksen, Andre 

Meijboom and Jaap de Vlas leave and Cor Smit, Wim 

Wolff and Koos Zegers arrive. 

Departure of Leo Zwarts. 

Preparations for departure. Dismantling of the 

camp at Iouik. 

Return voyage to Nouadhibou by two local fishing 

vessels. The night was spent at the lie d'Arguin. 

Loading of equipment into transport container. 

Final arrangements and courtesy visits in 

Nouadhibou. 

Departure of all remaining Dutch participants 

except for Piet Duiven and Tom van Spanje. 

Departure of Piet Duiven. 

Conclusion of the project in Mauritania by Tom 

van Spanje. 

Visit of Abou Gueye and Mr. Mamadou Alassane Sail 

to RIN at Texel for training in data analysis. 

Visit of Mr. Kane Hadya to the Netherlands. 

?ei<Li! i ^ ?££****: *f5 ** 
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M E T E O R O L O G I C A L M E A S U R E M E N T S 

Cor J . Smit, Anne-Marie Blomert & Leo Zwarts 

3.1 Introduction 

In order to measure the cond i t i ons b i rd s encounter when s t ay ing a t the 

Banc d 'Arguin , r e g i s t r a t i o n s of the most important weather parameters 

were made. We used stamped equipment, s e t to our d i sposa l by the Royal 

Netherlands Meteoro logica l I n s t i t u t e (KNMI) a t De B i l t , The Ne the r l ands . 

The fol lowing measurements were t aken: 

- t emperature a t 10 cm and 150 cm h e i gh t ; 

- a tmospheric p r e s su r e ; 

F igu r e 3 . 1 . The weather s t a t i o n a t the Iouik camp, as i t was used in 

1985 and 1986. From l e f t to r i g h t : the weather box a t 150 cm, ho ld ing 

minimum and maximum thermometers, thermograph, barograph and hydrograph, 

t he 10 cm thermometers s t and , p r e c i p i t i o n meter and wind meter . 
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- relative humidity; 

- wind force and direction; 

- precipitation. 

3.2 Methods 

The set-up of the Iouik weather station is shown in figure 3.1 

Temperatures were measured under standard conditions at 10 and 150 cm, 

using a stand and weather box respectively. In both situations the 

equipment was protected against direct radiation from the sun. 

Temperature registrations at 10 cm were made using minimum and maximum 

thermometers allowing for an accuracy of 0.1 C. Temperatures at 150 cm 

were measured using comparable thermometers but were also registered 

continuously with a Fuess thermograph. Registrations of the latter 

instrument were read every hour, with an accuracy of full degrees 

Celsius. 

Atmospheric pressure was measured continuously at 150 cm height in a 

standard weather box, using a Fuess barograph. Registrations were read 

every hour with an accuracy of full mbar. 

Relative humidity was measured continuously at 150 cm height in a 

standard weather box, using a Fuess hygrograph. Registrations were read 

every hour with an accuracy of full %. 

Windforce and direction were measured continuously at about 2 m 

height, using a Lambrecht wind meter at a site about 10 m from the camp. 

As a result of favourable wind directions, no turbulence could occur due 

to the presence of the camp. Wind direction was registered continuously 

too. Both types of registrations were read every hour. Wind direction was 

classified as one out of 8 categories (W, NW, N, NE, E, SE, S, SW). 

Precipitation was measured using a standard precipitation meter on a 

stand. Due to sand and dust storms the meter had to be cleaned regularly. 

All instruments sustained the harsh climatic situation at the Banc 

d'Arguin in a good way. Some slight and unimportant failures were due to 

inexperience in handling the equipment. After return in the Netherlands 

hourly measurements were stored into the VAX/VMS computer of the Research 

Institute for Nature Management. Results were calculated using Genstat 

statistical programmes. Most results were analyzed in two ways: 

- a calculation of maximum, mean and minimum values over 24 hours, for 

the whole observation period at the Banc d'Arguin. Mean values were 

calculated using all 24 hourly data; 
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- a calculation of mean values per hour over several periods. For 1985 

these were chosen more or less arbitrary. Periods were 24 March-8 April, 

9-17 April and 18-29 April. For 1986 mean values were calculated for 

10-day periods, except for the start and the end of the observation 

period. 

For several meteorological parameters attempts are made to compare the 

results of the registrations at the Iouik camp with data from permanent 

registrations of Nouadhibou Airport. These data were liberally set at our 

disposal by Messrs. Ahmedou 0. Abdallah and Georges Joseph (Agence pour 

la Sécurité de la Navigation Aérienne en Afrique et à Madagascar -

ASECNA). 

3.3 Results 

3.3.1 Temperature 

Figures 3.2 and 3.3 show maximum, mean and minimum temperatures for the 

1985 and 1986 registration periods respectively. Figure 3.2 shows a 

gradual but striking decrease in mean temperatures in the course of the 

1985 season. 

Figure 3.4, showing mean temperatures over 3 registration periods in 

1985, demonstrates that the decrease in mean values is mainly due to a 

dramatic drop in temperatures between 9 a.m. and 7 p.m. in the second and 

third registration period. Minimum temperature vary between 15 C and 

20°C, both at 10 and 150 cm height, and remain fairly stable in the 

course of time. Figures 3.3, 3.5 and 3.6, showing the 1986 pattern, 

demonstrate a gradual decrease in temperatures in the early part of the 

registration period, again as a result of dropping temperatures during 

mid-day. From early March onwards a slow increase in mean temperatures 

can be noted, especially due to increasing minimum temperatures. For 1986 

especially the relatively low minimum temperatures in February are 

striking. 

A comparison of maximum and minimum temperatures at 10 and 150 cm 

shows that maximum levels at 10 cm generally exceed the levels measured 

at 150 cm by up to 5 C. High ground temperatures are mainly due to 

reflection of heat from the soil. Minimum temperatures at 10 cm generally 

are only slightly under those measured at 150 cm. 

3.3.2 Atmospheric pressure 

Data on atmospheric pressure for 1985 showed a systematic difference 
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Figure 3.2. Minimum and maximum temperatures for each day at 10 and 150 

cm height and mean temperatures calculated over 24 hourly registrations 

at 150 cm at the Iouik camp in 1985. 
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Figure 3.3. Minimum and maximum temperatures for each day at 10 and 150 

cm height and mean temperatures calculated over 24 hourly registrations 

at 150 cm at the Iouik camp in 1986. 

compared to those in 1986 and to international weather maps for the 1985 

observation period. Apparently the barograph which was used was not 

functioning properly, possibly as a result of damage due to 

transportation of the equipment. It appeared impossible to correct for 

these differences and for this reason the results have not been included 

in this report. As far as the 1985 data can be used, we see rather 

regular fluctuations in air pressure, however with a very obvious 

increase from 10-13 April 1985. The 1986 data, depicted in figures 3.7, 

3.8 and 3.9 show a rather constant mean pressure of about 1017 mbar, 

gradually decreasing towards the end of the observation period. There is 

a very obvious dip in pressure levels from 22-28 February 1986, which 
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Figure 3.4. Mean temperatures (°C) per hour over three observation 

periods at 150 cm in 1985. 

will be discussed later on in this chapter (3.5.1). Pressure levels in 

the course of the day show a highly identical pattern for all decades, 

with a high pressure level by the end of the morning and low pressure by 

the end of the afternoon. This diurnal pattern of atmospheric pressure is 

comparable for the situation met in Northwest Europe, through the 

difference in high and low pressure is somewhat larger, probably due to 

the more intense heating up of the atmosphere. This diurnal pattern has 

little in common with the weather situation itself. It is mainly caused 

by the attracting forces of sun and moon. 
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Figure 3.5. Mean temperatures (°C) per hour over three decades (12 

February-9 March) at 150 cm in 1986. 
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Figure 3.6. Mean temperatures ( C) per hour over four decades (10 

March-21 April) at 150 cm in 1986. 
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Figure 3.7. Minimum, mean and maximum data for atmospheric pressure 

(mbar) for each day in 1986. Mean data were calculated over 24 hourly 

registrations. 
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Figure 3.8. Mean data for atmospheric pressure (mbar) per hour over 

three decades (12 February-9 March) in 1986. 
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Figure 3.9. Mean data for atmospheric pressure (mbar) per hour over four 

decades (10 March-21 April) at the Iouik camp in 1986. 
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Figure 3.10. Minimum, mean and maximum data for relative humidity (in X) 

for each day in 1985. Mean data were calculated over 24 hourly 

registrations. 
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3.3.3 Relative humidity 

Relative humidity in the course of the season is depicted in figures 3.10 

and 3.11. In both years the maximum relative humidity values go up to 90 

or 100%, and sometimes even exceed the latter value. The minimum humidity 

values vary greatly, on some days they even go up to 75%. As a result the 

RELATIVE vujMiorry, % 
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Figure 3.11. Minimum, mean and maximum data for relative humidity (in %) 

for each day in 1986. Mean data were calculated over 24 hourly 

registrations. 
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Figure 3.12. Mean data for relative humidity (in %) per hour over three 

registration periods in 1985. 
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Figure 3.13. Mean data for relative humidity (in %) per hour over three 

decades (12 February-9 March) in 1985. 
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Figure 3 .14. Mean data for r e l a t i v e humidity ( in %) per hour over four 

decades (10 March-21 Apri l ) in 1985. 

mean relative humidity values fluctuate rather strongly as well, 

generally being in the 40-80% range. No regular pattern is detectable, 

nor can obvious correlations be found with other meteorological 

parameters. There is, however, a very regular diurnal pattern, depicted 

in figures 3.12, 3.13 and 3.14. These graphs show relatively high 

humidity levels, especially at night. In some nights these high levels 

lead to dew formation. These 'wet' nights are those exceeding or coming 

close to 100% relative humidity, shown in figures 3.10 and 3.11. The 

total number of 'wet' nights, however, has been considerably higher than 

may appear from figures 3.12 and 3.13. The reason is that in the latter 

graphs we are dealing with mean values over 7-16 hourly values, less 

humid nights causing the hourly mean to drop to less than 100%. 
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3.3.4 Wind force and wind direction 

Wind speed data for the 1985 and 1986 observation period are shown in 

figures 3.15-3.19. Figures 3.15 and 3.17 demonstrate a gradual increase 

of wind speed in the course of the 1985 observation period. Especially 

the relatively high wind levels at night in the third period were a very 

serious problem for mist net catching. There is also an increase in mean 

wind speed in the 1986 season, though less obvious as compared to 1985. 

Average wind directions are depicted in figures 3.20 and 3.21 showing 

that prevailing winds in February and early March come from the north, 

though no consistent pattern in wind directions can be noted. From mid 

March onwards the 1985 and 1986 seasons can be compared. Both years show 

highly consistent patterns in wind directions. During the last March 

decade prevailing winds at night and in the morning were coming from the 

northeast. In the afternoon and the evening prevailing winds came from 

the north. Early April shows a shift towards more northerly directions. 

This shift continues over the third period, showing prevailing northeast 

winds in the afternoon. Northeast winds were only registered very briefly 

in the morning. There is no obvious correlation between a certain wind 

speed and wind direction. 

Figure 3.4 shows a remarkable increase in temperatures from 8-10 p.m. 

during the third registration period in 1985. This increase can be 

explained by a shift in prevailing wind directions during this period 

from the northeast to north. Winds from the northwest arrive at the 

registration site after having crossed the relatively narrow peninsula 

separating the Baie d'Aouatif from the Atlantic Ocean. Winds from the 

north have to cross a much larger stretch of desert. A sudden shift in 

wind direction around 8 p.m. therefore starts carrying relatively warm 

wind from the still relatively warm desert to the camp. Other 

registration periods also show this change in wind direction though the 

effects on temperature are less striking. 

The drop in maximum temperatures in 1985 (Fig. 3.5) seems to be highly 

correlated with changes in wind direction in the course of the 

observation period. In the first period high temperatures were registered 

during the morning and early afternoon. In these situations the wind was 

blowing from the northeast until about 1 p.m., and even from the east at 

10 and 11 a.m., bringing warm winds from the Sahara to the camp. As soon 

as the wind changed to the north temperatures began to drop gradually. In 

the second period winds were blowing from the northeast only from 5 until 
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Figure 3.15. Minimum, mean and maximum wind speed (in m/s-left scale; 

Beaufort-right scale) for each day in 1985. Mean data were calculated 

over 24 hourly registrations. 

WlNDSPEED. M / S smètJEom, 

12/2 2o/2 28/1 5 /3 "to/3 -15/3 2o/3 25/3 3^3 S/*4 4&U HS/M QûM 

Figure 3.16. Minimum, mean and maximum wind speed (in m/s - left scale; 

Beaufort - right scale) for each day in 1986. Mean data were calculated 

over 24 hourly registrations. 
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Figure 3.17. Mean wind speed (in m/s-left scale; Beaufort-right scale) 

per hour over three registration periods in 1985. 
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Figure 3 .18 . Mean wind speed ( in m / s - l e f t s c a l e ; Beaufor t - r igh t s ca l e ) 

per hour over th ree decades (12 February-9 March) in 1986. 

30 



VJINDSHEED, M / S ß f A ^ J F o R l 

8 

6 

APo.it- a »«se A*»a«- •< i « w 

MAACW ft IfiS* 

-J U J L. - I I I !_ 

t\ 6 <S Ao iZ Mi i(, 48 2o 22. 

Figure 3.19. Mean wind speed (in m/s-left scale; Beaufort-right scale) 

per hour over four decades (10 March -21 April) in 1986. 
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Figure 3.20. Average wind direction per hour over three registration 

period in 1985. 
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