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0 - GENERAL INTRODUCTION
 

In order to identify the major agro-ecological zones of Mauritania,
 
it was necessary to study the country's physical and human components
 

so as to determine land use throughout the nation.
 

All rural development projects in Mauritania must take into account
 

the realities of this fragile environment, in particular, the
 
recurrence of drought and its consequences
 

-. scare and irregular rainfall 

- fragility of water resources 

- intense degradation of grazing lands 

- deplacement of sand by winds 

- major soil erosion by winds and water 

Thus this is an environment which opposes the prosperous development
 

of the two main agricultural activities practiced in Mauritania
 

cultivation and the raising of livestock.
 

The determination of the major agro-ecological zones was based
 
primarily on the type of cultivation practiced in each zone;
 

pastoral activities were taken into consideration, but could not
 
be used as the sole criteria for zone classification in most
 

cases, due to the mobility of herds, the complexity of migration
 

routes and socio-ethnoloaical factors.
 

The availability of water, the basis for all life, will be studied
 
in detail. The following chapters are devoted to water resources
 

Climate, Surface '.ater, and Underground Water.
 

0



CHAPTER 1
 

GEOGRAPHY
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1 - GEOGRAPHY
 

1-0 Introduction
 

The islamic Republic of Mauritania has a surface area of
 
1 036 000.km2. This vast country lies between the 15th 
and 27th
 
parallels North and is both Saharan and Sahelian (the Sahara covers
 
nearly 60% of its total surface area).
 

The aridity of this country explains its low population
 
1 385 000 inhabitants (I ), with an 
average density of 0.74 inhabitants
 
per km2. The 
population is essentially concentrated in the south
 
of the nation along the 
Senegal River valley and the Guidimaka
 

area.
 

1-1 Physical Setting
 

1-!-1 Relief and Hydrography (2)
 

(See Fig. 1-2)
 

Relief
 
The relief is characterized by extended plains and plateaus,
 

without high mountains. With the exception of the Zemmour and
 
Kejiet ej-jill (highest point : 915 m) and certain parts of the
 
Adrar and Tagant regions, altitude is less than 500 meters.
 

In terms of relief, the country can be divided inLo six major
 

regions:
 

1) The plateaus of Northern Mauritania and its north-eastern
 

point, carved from the sandstone and limestone of the
 
Tindouf massif.
 

2) The Saharan neneplains,(Karet, Yetti, Ghallamano, Amsaga),
 
which are extremely flat and extend from the eastern border to
 
the western center of the country (west of Atar).
 

(1) 1977. Central Bureau for Population Census, figure cited by
 
Atlas de Mauritanio, ed. Jeune Afrique, 1977.
 

(2) Charles Toupet, Atlas do Mauritanie, 1977.
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Within the peneplain region, one finds occasional hillocks,
 
the remainders of former reliefs 
: the Guelb Zednes, the
 
Adrar Sdtif eglabs, the Kediet ej-jill (an enormous quartzite
 
block, rich in iron ore). 
 Ergs are also found, oriented
 
from northeast to southwest, due to the predominance of the
 
continental aliz6 : ergs of Iguidi, el Hamami, Assefal 
and
 
Akchar.
 

The peneplains correspond to the 
zone where the essentially
 
granitic platform reaches soil level (Regueibat dorsal).
 

3) The Trab-el-Hajra, (or "land of '),stone which includes the
 
Adrar, Tagant and Assaba plateaus. The highest points are
 
generally composed of hard rock (silica sandstore) forming
 
abrupt cliffs.
 

4) The large regions of sand, extending to the east of the
 
Tagant and Adrar plateaus, which the geographer Al'Bakri
 
called "rajabat al Koubra" 
(or "land of the great crossing").
 
This is one of the world's most impenetrable deserts.
 

5) The Hodh, an immense basin occupying the entire southeast
 
of the country. It is bordered on the west, the north
 
and the east by the Assaba and Tagant escarpments and the
 
dhars of Tichit; The sandstone massifs of the Affol6
 
extend into the R'Kiz.
 

The great erg of Aoukar covers the northern half of the Hodh.
 
(The three preceeding regions are part of the Taoudeni basin).
 

The western plains, deeply covered by sand, mark the 
End of
 
the Azdffal and the Akchar (great erg of Trarza).
 

'6)The 'coast
 
ihe coastline is rocky to the north of Cap Blanc. Low gypsum
 
zones alternate with rocky points and sand dunes between
 
Cap Blanc and Cap Timiris. The coast is sandy and straight
 
to the south of Cap Timiris. The continental plateau is
 
very wide between these two capes, in the Arguin bank
 
region.
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(ydrography
 

Three hydrographical domains were distinguished
 

1) that characterized by lack of permanent water courses
 

This includes the Sahara, the Majabat al Koubra and the
 

peneplains in the north of the country, where rainfall
 

is scant. Its limits are imprecise, varying from year
 

to year as a function of rainfall.
 

2) thoseB areas where seasonal water courses flow, but donot
 

reach the sea : This domain covers the wetter Sahel
 

.-egions and the mountainous Saharan regions such as the
 

Adrar. At times these waters transform the oeuds into
 

torrents feeding the gueltas and the underground aquifers
 

which support the oases.. However, the water is quickly
 

lost through infiltration and evaporation in the grairs
 

and sebkhas.
 

3) Senegal River basin; this area covers only a 10th of the
 

country. The Senegal River flows year round. Its tributaries
 

the Karakoro, Garfa, and the Gorgol, are only intermittant
 

oueds.
 

At certain times, the river waters fill Lake R'Kiz. Down

stream from Ka.di, there is a high water period (August to
 

November). The flow, at its entrance into Mauritania,
 

varies enormously from year to year. It averages 770 cubic
 

meters per second.
 

1-1-2 Climate
 

The air masses that sweep'Mauritania cause excessive
 

aridity and widely variable temperatures.
 

1-1-2-1 Air Masses
 

During the year, Mauritania experiences three major alter

nating currents:
 

the maritime aliz6 (tradewind) which originates in the
 

permanent high pressure zones over the Atlantic Ocean to
 

the northwest of Africa (Azorian Anticyclone).
 



1968 


1969 


1970 


1971 


1972 


1973 
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This wind blows on the coastline all year round, even in
 
mid-summer. It is a cool 
coastal wind, becoming dryer and
 
hotter as"'it moves towards the interior. Is we'stern limit
 
Js called the ."alizian discontinuity". Its characteristics,
 
temperature and. hydrometry are .very similar to those of the
 
cont:inentalaliz6. The continental 
al.iz&, also known as
 
the Harmattan 
(or "irifi"'in Hassanya) originates in.the
 
high pressure zones over the Maghret. in winter or over 
the
 
Mediterrannean in summer. 
 It is very dry on arriving in
 
Mauri.tania: and its temperature varies creat.lv from day 
tn
 
night.
 

These alize winds, 'especially the maritine alizi 
 along the
 
Atlantic toast', are 
constantly reinforced 
 These reinforce
ments cause a decrease in temperature and an increase in
 
velocity, resulting in 
"sand winds" and "dry haze". Since
 
1968, certain periods of sand winds (or 
to be more exact,
 
sand-driving winds) 
have lasted for several consecutive
 
weeks. (It is thought that on 
a long term basis, these winds
 
have a harmful effect on the nervous systems of both 
men
 
and animals.)
 

Table 1 shows the number of days of sand-drivin,-;:inds at
 
Nouakchott durinu the drouoht 
 {II7T-7 (1) 

TABLE 

JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NMOV. DEC. TOTAL
 

9 3 7 7 11 7 5 3 4 2 i 5 64 

8 7 18 19 :21 15 - . 242 2 4 4 108 

10 3 16 21 .17 13 5 ..8 10:. 5 6 9 123 

8 14 22 25 28 19 15 10 10 10 8, 8 177 

15 20 20 16 18 20 151 5 8 14 7 9 181 

15 16 19 23 25 23. 12 10 8 14 12 10 187 

ASECNA, Cited by J. Robert Pitte
 
Nouakchott, Capitale de 
laM auritanie, Paris, 1977.
 

(1) Source 


http:creat.lv


7
 
The zenith movement of the sun, and the extension and move

ment of .nw pressure zones in the interior (continental depression),
 
cause the maritime alizd to deviate towards the interior to the
 
north of the intertropical front line (ITF'; whereas, to the south
 
of this line, monsoon winds penetrate the southern part of
 
the country. The :TF marks the upper limit of the 
monsoon
 
winds from the high pressure zones over the south Atlantic
 
(Sainte-liel~ne Anti-cyclone) which penetrate Mauritania. This
 
front attains its northern-most position during July and August.
 
Near the coast, its position is stationary all year long due to
 
the maritime aliz6.
 

The air masses become drier from the west to the east during al'
 
the year and from the south to the north when the monsoon blows. 
Thus, regardless of season, the north of the country is always 
dry. 

1-1-2-2 Precipitation 
The wvind conditions described above are not conducive to
 

rainfall, The maritime aliz is stable and cannot directly
 
produce precipitation. These air masses sometimes contain
 
large quantities of water vapor, which can only be released
 
as dew. On the other hand, the continental aliz6 is very
 
unstable, especially at the hotter hours of the day, but it is
 
so dry that it produces no rain.
 

The monsoon winds are humid and unstable, but their thickness
 
never exceeds 1500 meters at maximum penetration into Mauritania;
 
it is overridden by the very dry continental aliz6 and this
 
prevents cloud formation.
 

There are no mountains to arrest the humid winds and engender
 
precipitation. Consequently, rainfall can only occur due to
 
atmospheric disturbances (temperate in winter and tropical in
 
summer).
 

In the winter, light rains fall on the northern part of the
 
country and towards the south along the coastline.
 

In the summer, heavy shower lines (improperly called
 
"tornados") move from east 
to west in the south of the country,
 
decreasing as they near the coast.
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Thus, precipitations originating in atmospheric disturbances are
 
always stormy, and consequently, always short. The number of
 
days of rainfall remains in
low, even summer. Most of the rains
 
are furnished by the monsoon winds. 
 Annual mean rainfall surpasses
 
600 mm in the extreme south of the 
country, rapidly decreasing
 
towards the north. 
 At the level of Nouakchott, Atar and to the
 
north of Oualata, rainfall is on the order of 100 mm, decreasing
 
to less than 50 mm in the northea;t and alon the northern coast.
 
Figure I (Rain Gradients as a Function of Latitude .1931--60)
 
illustrates the decrease in 
precipitation towards the north.
 
Figure 2 (Normal Annual Rainfall - 1941-1970) shows the average
 
position of the isohyetal lines in Mauritania.
 

Distribution of mean 
monthly rainfall :
 
For the period 1931-60 this distribution is shown in Table 3-2
 
(Chapter 3, "Surface Yater").Also shown in the 
same chapter
 
Table 3-1 : Annual Proportion of Stormy Showers (1931-1940)
 
Table 3-3 : Rainfall Characteristics
 
Table 3-5 : Frequency of Daily Rainfall (1953-1962)
 
Table 3-7 : Percentage of Rainfall 
by Day and by Night, 1951-1960.
 
In Chapter 2, section 2.2.1 
( Drought Cycles) shows maximum and
 
minimum rainfall registered in Mauritania.
 

An analysis of rainfall 
under drought conditions is discussed
 
in Chapter 2 : "Environmental Constraints in Mauritania".
 

1-1-2-3 - Temperatures
 
Temperature changes and distribution in the country result
 

from two main factors ;
 
-.zenithal movements of the sun( 1),which generally control
 

annual temperature variations
 
- geographical factors, particularly the latitude and distdnce


from the sea, 
on which depend temperature increases and
 
variations.
 

(1) Zenithal sun movements : apparent translation of the sun 
at
 
its zenith,durinn the year,between the Tropic of Capricorn
 
(Dec.21) and 
the Tropic of Cancer (June 21).
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The coast is permanently affetced by the maritime alizd and thus
 
benefits constantly from cool, and occasionally cold, temperatures.
 
Coastal daily and annual temperature variations are low. Because
 
of the ocean, the annual maximum occurs in September. the annual
 
minimum in December-January.
 

On the other hand, within the interior, temperatures are
 
greatly contrasted. Isotherms increase slowly towards the north
 
from Fe5uary on, progressively, due to the influence of the 
monsoon.
 
A nuclet s of maximal heat, at first limited to the southeast of
 
the country (April-Hay) also glides towards the north, occupying
 
its northern-most position in July-August. 
 It then regr'esses in a
 
southern direction beginning in September, when boreal polar
 
influences are re-established. The farther one goes into the interior,
 
the greater the daily temperature variations. In the north, the
 
factors that cause 
low rainfall cannot modify temperatures; howzever;
 

in the south, the rainy season does create a temperature decrease.
 
Two maximums are seen during the year : one before the rains and
 
one immediately afterwards.
 

Data concerning temperature and humidity are given in Table 1-2p I )
 
The temperatures indicated are averages of annual maximums and
 
minimums, but variations are much greater. For example, at Atar,
 
temperatures vary from 490C to 0 C; at Nouakchott, from 8C to 4C;
 
at Kiffa from 470C to 80C, and at N6ma, from 46°C to 8oC.
 

1-1-2-3-1 Humidity
 
Average humidity of the air decreases regula' y in the dry
 

season as one goes inland from the 
coast. In the summer, the
 
influence of the monsoon creates fairly high humidity for most of
 
the country, with the exception of the northeast.
 
1-1-2-4 ..Evaooration( 2 )
 

Evaporation is regularly measured using 
a Piche apparatus (see
 
Table 1-2). The data thus collected are not absnlutely accurate,
 
since some instruments are not identical, and due to differences
 
in the quality of water placed in the evaporometer and the frequency
 
of changing the discs, etc.
 

(1) and (2) : Notice de la Carte de Reconnaissance Hydrog~ologique
 
la Mauritanie au 1 000 O00e, Ph: Roussel.
 
6ureau Hydrogdologique, Minist~re de l'Equipment,
 
Service des Eaux Souterraines, IRM. Jan. 1968.
 



TABLE 1-2
 

TEMPERATURE - HUMIDITY - EVAPORATION 

: AVERAGE TEMPERATURES : AVERAGE HUMIDITY () : EVAPORATION : EVAPORATION 
: ---------------------- : ------------ : PICHE : CORRECTED 

.:- : :(coefficient 0,6) :
 
:Maximum : Minimum : 6h : 12h : 18h : 

Aloun El Atrouss : 35,9 : 22.5 : 41 : 26 : 24 : 4920 : 2892 

:Aleg 36.8 : 20.8 : : : 3890 : 2542 

: Akjoujt : 35.9 : 21.4 : 56 : 33 : 28: 4230 : 2538 

:Atar : 35.8 : 20.6 : 24 : 28 : 24: 4371 2670 

Bout:limit 34.4 : 20.6 : 53 : 30 : 24: 4460 : 2680 

:F'Derick 33.5 : 18.6 : 52 : 34 : 26: 5619 : 3360 

: Bir Moghrein 31.3 : 16.3 : 63 : 34 : 27 : 3840 : 2304 

: Kankossa : 36.7 : 20.1 : : : 335C : 2010 

: Keur Macene : : : 3440 : 2064
 

: Kiffa : 41.4 : 21 : 48.3 : 27.7: 24 : 3820 : 2298
 

: Mcudjeria : 36.6 : 23.4 : 68 : 39 : 50: 

: Nouakchott : 32.7 : 19 : 68 : 39 : 60: 2351 1290 

: Nouadhibou : 27.1 : 16.5 : 69 : 57 : 69 : 2080 : 1150 

: Rosso : 35.6 18.7 : 65 : 34 34: 3221 1930 

: Tidjikja : 34.9 : 19.6 : 48 : 29 : 27 : 4345 : 2610 

Sources : "Carte de Reconnaissance Hydrcgeologique".
 
Ph. Roussel - Bureau Hydrogeologique RIM-Oct. 1967.
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A function of solar radiation and the wind, evaporation is reduced
 
during the rainy season, when the sky iscloudy and the atmosphere saturate(
 
with water vapor; evaporation ishighest at the end of the dry season.
 

Evaporation on free water
 

Water level gagings have been conducted since 1960 on 13 natural water
 
surfaces located south of Brakna and the Trarza. 
These surfaces include
 
three lakes (Alog, R'Kiz and Mal) and ten cut-off pools inthe flood
 
zone of the Senegal River between N'Bagne and Podor. By comparison
 
with measurements conducted by Colorado buried pan, itwas possible to
 
establish that evaporation on free water in the southwest of Mauritania
 
equals 2.70 meters per year (Jacon, 1965). In the southeast, evaporation
 
was estimated empirically, by observation of the levels of certain
 
pools, to be 2.80 - 2.90 meters/year.
 

Column 7 of Table 1-2 (Corrected Evaporation) gives an approaching value
 
for free water evaporation. These figures, obtained by multiplying Piche
 
evaporation by the coefficient 0.6 (determined emptricc ly for Sahelian
 
and desert climates) gives fairly lower measurements than those obtained
 
by water level gaging; therefore, these calculated values for free
 
water evaporation should be used with caution.
 

Any non--replenished water surface less than 3 
meters deep will be dried
 
up by the end of the dry season (')
 

1-1-2-4-i PET - Potential Evapotranspiration
 

Measurement of potential evapotranspiration isnot possible by the classical
 
Thornthwaite and Stern formulas, which are not applicable to these
 
climates. Although the Turc formula is theoretically applicable to
 
this area, in this case itdoes not give logical results.
 

Table 1-3 gives PET measurements by the Penman method for 13 stations
 
inMauritania.
 

(1)

Source : Explanatory Note on Carte do Reconnaissance Hydrog6ologique de
 

la Mauritanie au 1 000 O00e, Ph. Roussel, IRil, Hydrog~ological
 

Bureau, Jan. 1968.
 



-- - - - - - - - - - - - - - - - - - -

TABLE 1-3
 

PENMAN PET
 

:JAN. :FEB. :MAR. :APRIL :IAY. :JUNE: JULY :AUM :SEP :OCT. :NCV :DEC 

AIOTJN EL ATROUSS : 232 : 236 : 304 : 323 : 310 : 306 : 262 : 208 : 207 : 226 : 210 : 229
 
ALEG : 142 : 153 : 210 : 225 : 225 291 : 210 : 174 : 174 178 153 : 137
 
BOUTILIMIT : 223 : 225 : 302 : 313 321 : 315 : 276 : 237 : 229 : 246 
: 232 : 218
 

KIFFA : 231 : 237 : 
298 : 317 : 308 : 303 : 265 : 215 : 205 : 219 205 : 228
 
MOUDJERIA 171 : 176 : 233 : 246 : 264 : 268 : 251 
 : 223 : 208 : 201 165 : 163
 
NOUAKCHOTT : 142 : 149 : 201 : 214 : 234 : 213 : 189 : 184 : 180 : 184 
 : 149 : 133
 
ROSSO : 184 : 190 : 270 : 279 
 : 297 : 268 : 230 : 199 : IB : 206 : 181 188 
TIDJIKJA : 147 : 151 : 205 : 213 :: 244 : 251 : 248 : 224 : 204 : 159 : 150 138 
ATAR : 160 : 167 : 225 : 246 : 289 : 306 : 308 : 283 : 246 210 : 172 : 164 

: AKJOUJT : 161 : 173 : 230 : 251 : 283 : 282 : 262 . 249 : 234 : 218: 178 : 158
 
: NEA 
 : 259 : 284: 305 : 298 • 296 : 269 : 248: 208 : 203: 250 : 231: 234 
TAMCHAKETT : 202 : 206 : 269 : 205 : 207 : 287 : 257 : 216 : 208 : 214: 188 : 196 
SELIBABY : 139 : 158 : 197 : 207 : 249 : 210 : 184 : 160 : 155 : 165 : 139 : 132 

real values for all stations, except Tamchakett (A~oun and Moudjeria) and for S'libaby (Kayes and Matam),
 

obtained by extrapolation. 
Source : "Livestock in Southeastern Mauritania "Tome I, P.46 - FED, IRM, Ministry of Rural Deve2opment, 

Livestock Division, July 1976. 
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1-1-2-5 Climates( 1 )
 

The combined influence of the maritime alizA, the continental
 
alizi and the monsoon, plus the distance of the regions from the
 
coastline, permit a division of the country as to climate into
 
two major regions the Sahara and the Sahel, each subdivided
 

into two sectors coastal and continental.
 

The coastline north of Nouakchott is characterized by constant
 

humidity, low temperatures, low daily and annual temperature
 
variations and low rainfall (maximum rain, in the autumn).
 
Because of its low temperatures in winter and its relatively
 

low yearly temperatures as compared to the interior, this 
area
 

may be called a "cold coastal tropical descurt".
 

Saharan Mauritania is that area dVied and heated by the maritime
 
alizi and the continental alizA. It is characterized by large
 
temperature variations, both daily and annual, by the extreme
 
dryness of the air, by very low rainfall, rendered insignificant
 

due to the hi:gh temperatures and resultinq evaporation. This
 
is the most arid of Mauritania's climatic regions.
 

Sahelian Mauritania is limited on the north by the 150 mm isohyeta
 
line. The coastal area owes its climate characteristics to the
 
maritime aliA : constant humidity, coolness, slight temperature
 
variations. However, the monsoons arc responsible for the storm
 
lines which reach it near the end of their journey and cause the
 
summer rains. The continental region has a much Nore contrasted
 
climate, with a very dry winter season ard 
i raTny summer se ason.
 
Temperatures are high, with marked variations, especially in
 
the Hodh depression. Temperatures decrease slightly in tWie
 
middle of the summer. Only the southern part of this region
 
(due to the prolonged presence of the monooons) benefits from
 
considerable rainfall and a period (not exceeding four months)
 

which can be considered humid.
 

This bricf presentation of the iauritanian climate would not 
be
 

complete without mentionino the changing climate conditions,
 

(1) C. Toupet, Atlas de Mauritanie, Ed. Jeune Afrique, 1577.
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in particular, the decrease in rpinfall. which has been
 
experienced in recent years, especially in 1972. It has been
 
noted that for the past several thousand years, rains of
 

temporate origin penetrate less far into the interior of
 
the tropics and that rains of tropical origin brought by the
 
monsoon are slowly regressing towards the south. It remains
 

to be seen whether this slow process will continue; at present, 
technical means are not sufficiently developed to provide 

the answer. 



Natural and Hydrographlc Regions of Mauritania. 

R6gions naturelles et Hydrographie ae 1auritanie 
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FIG. 1.4
 

Normal Annual Rainfall 
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2- ENVIRONMENTAL CONSTRAINTS 
IN MAURITANIA
 

2.0 - INTRODUCTION
 

The drought experienced over the past several years has
 
shown that the natural rural 
milieu is very sensitive to man's
 
activities. Poor use of the land the over
or sea several years
 
may have ddsastrous consequences for long term potential.
 

The environmental impact of development projects must always
 
be taken into consideration. This harsh and hostile physical
 
environment is the major cause 
of the Mauritanian -opulation's
 
poverty. Since the relationship of man to environment is so
 
precarious, 
the possible negative tffects of development programs
 
must be given special consideration; those programs having a direct
 
beneficial effect on this relationship should be given priority
 
(i.e., irrigation, well drilling, improvement of grazing,
 
reforestation, etc.).
 

In keeping wi.h this 
respect for ecological equilibrium,
 
the Mauritanian government will 
also closely consider sea bottom
 
exploration in the coming years 
(Third Economic and Social Develop
ment Plan, 1976-80, page 71.).
 

The Mauritanian government recognizes 
the fundamental role
 
of the environment, both as a major 
cause of the current drought.
related problewms and as the essential element to 
be considered
 
when formulating development programs for 
the future. While this
 
awareness of environmental constraints 
is without doubt the
 
result of the most recent drought cycle, it underscores the
 
importance of the environment in all 
aspects of the iHauritanian
 
economy (livestock, cultivation, miningetc.). The M1auritanian
 
Third Economic and Social Development Plan insists heavily on
 
environmental problems, not 
only in view of short-term alleviation
 
of drought conditions, but also in view of 
long-range programs to
 
improve the environment for the future well-being of 
the nation
 
and its population.
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As all resources are finite, it 
is only possible to
 
surpass environmental 
limits for short periods (usually to
 
the detriment of the environment and the populations dependant
 
upon it). For example, while over-grazing may not create
 
immediate degradation of the environment, if repeated, it
 
ends by destroying the basic environment on which vegetation
 
depends. 
 It is also possible to surpass the replenishment rate
 
of shallow aquifers during relatively short periods and to
 
obtain water from fossile aL;uifers. However, when the fossile
 
aquifers have been depleted, irrigated cultivation becomes
 

impossible. 

Resource management requires long term perspectives in 
order to assure that the potential of basic resources is not 
exceeded. 

The problem of environmental degradation is particularly
 
acute where the environment is already quite fragile and the
 
population and livestock 
are greater than the bearing-capacity
 

of the land.
 

Like other arid ind semi-arid regions of the world (the
 
Southern part of the Soviet Union, the Western United States, 
or
 
the Sahel in West Africa, for e::ample), Mauritania is exposed
 
to extreme rainfall irregularity and other harsh climate
 
factors (winds, temperatures), resulting in a fragile environment.
 

2.1 - CONSTRAINTS DUE TO CLIMATE
 

The most recent drought experienced by Mauritania and all
 
of Sahelian West Africa attained peaks in 1972 and 1977(1), years
 
when rainfall deficits were particularly severe and generalized.
 
The drought is continuing, as witnessed by major rainfall
 
deficits registered in 1979. Although this drought 
is the most
 
severe during the 
last 50 years since climate observations have been
 
available for this region, the country has 
suffered other
 

(1) Data from Agrhymet project at Nouakchott
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droughts in the past.
 
2.1.1 - Drought Cycles
 

Climatology data indicate that less 
severe droughts
 
occurred in 1913 and again in 1941-42. 
 In addition, Arab
 
literature gives descriptions of drought conditions from the
 
15th and 16th centuries on, 
but these tales lack precise
 
meterological 
data which would permit determination of drought
 
severity.
 

It is reasonable to suppose that drought cycles have long been
 
part of the Mauritanian climate, 
since Arab literature describes
 
them during the past four hundred years and precise data confirms
 
their existence over 
the past 50 years. Thus, Mauritania, and
 
all 
Sahelian Africa, may expect repeated periods of drought in
 
the future; there is no indication that these drought cycles
 
will cease.
 

Climatology references for Mauritania and other regions of
 
the 14est African Sahel, as'well 
as 
for other arid and semi-arid
 
zones 
of the world, indicate that drought periods tend 
to
 
occur 
about every 25-30 years. As mentioned above, Mauritania
 
experienced drought cycles in 1513, 
1941-42 and is currently
 
undergoing a long period of drought. 
 Since 1968, rainfall has
 
always beci irregular. Mauritania can 
probably expect another
 
drought cycle near 
the end of the century.
 

Note 
: Weather predicition is not sufficiently developed
 
to permit determination of when the 
next drought will occur,
 
noi, its intensity or geographical distribution. 
Thuis the hypo
thesis of another drought around the year 2000 must be 
considered
 
with caution. However, on the basis of historical facts (scientific
 
observations and 
literary sources), it seems reasonable to
 
suppose that drought periods will recur, as they have in the
 
past, although it is impossible to 
predict their severity.
 



MAXIMUM RJtINFAIL MINIMUM RAINFALL
 

YEAR :MAXIMUM :NUMBER :MONTHLY MAX: YEAR 
:MINIMUM :NUMBER :MONTHLY :VARIABILITY

:STATIONS 
 : :(mm) :PAYS OF:(mm :(mm) :DAYS OF:MINIMUM :INDEX 

:RAIN : :RAIN
 

:Aloun el Atrouss 
:Akjoujt : 
:Aleg : 
:Amourj : 
:Atar : 
:Bir-Mcglhein : 
:Bcgh4 : 
:Bcutilimit : 
:Chinguetti : 
:F'D4rick 
:Ka4di : 
:Kankossa : 
:Kiffa : 
:M'Bout : 
:Mederdra : 
:Moudjeria 
:N4ma : 
:Nouakchott : 
:Noundhibou : 
:Oualata : 
:Rossc : 
:Selibaby : 
:Tamchakett : 
:Tichitt : 
:Tidjikja : 
:Timbedra : 

1958 : 
1938 : 
1927 : 
1978 : 
1927 : 
1969 : 
1927 : 
1921 : 
1957 : 
1969 : 
1936 : 
1957 : 
1968 : 
1951 : 
1969 : 
1969 : 
1954 : 
1956 : 
1953 : 
1969 : 
1947 : 
1936 : 
1958 : 
1940 : 
1966 : 
1954 : 

499 
221 
617 
657 
244 
151 
586 
365 
153 
198 
762 
563 
C20 
65? 
470 
535 
506 
267 
102 
206 
162 

1099 
470 
167 
421 
603 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

39 
13 
21 
39 
22 
IC 
32 
12 
21 
22 
36 
45 
36 
37 
18 
23 
53 
24 
21 
13 
29 
46 
25 
11 
33 
44 

:Sept. 61 
: " 107 
:Aug 29 
:Sept.210 
:Aug. 56 
:Oct. 7 
:Aug. 295 
:Sept.220 
:Oct. 98 
: Oct. 53 
:July 262 
:Aug. 229 
:Aug. 324 

::Aug. 231 
:Aug. 251 
:Aug. 170 
:July 185 
:Dec. 137 
:Oct. 40 
:Aug. 90 
:Aug. 498 
:Aug. 415 
:July.182 
:Aug 95 
:Oct. 146 
:Aug. 284 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

1976 : 
1971 : 
1972 : 
1973 : 
1977 : 
1961 : 
1977 : 
1962 : 
1941 : 
1970 : 
1972 : 
1961 : 
1960 : 
1972 : 
1972 : 
1941 : 
1977 : 
1977 : 
1977 : 
1973 : 
1972 : 
1972 : 
1942 : 
1921 : 
1942 : 
1976 : 

112 
6 

58 
169 
15 
5 

126 
39 
6 
3 

130 
237 
142 
111 
86 
55 

100 
3 
0 

44 
51 
289 
95 
10 
34 

120 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

23 
2 
8 

11 
6 
3 

10 
13 
3 
5 

19 
21 
25 

10 
6 

14 
22 

5 
0 
4 

14 
22 
14 
5 
8 
9 

: Aug. 68 : 
: Sept. 6 : 
: Aug. 18 : 
: Sept. 42 : 
: Oct. 3 : 
: Aug. C,6 : 
: Sept. 90 : 
: Aug. 24 : 
: Sept. 4 : 
: Feb. 2 : 
: Aug. 60 : 
: July.100 
: Aug. 58 : 
: Aug. 60 : 
: Aug 55 
: July 36 : 
: Sept. 36 
: Aug. 1,6 : 
: C : 
: lug. 31 : 
: Sept. 25 
: Sept. 72 
: May. 35 : 
: Aug. 10 : 
: Aug. 15 : 
: Sept.113 : 

4.5. 
36.8 
10.6 
3.9 

16.2 
3C.2 
4.6 
9.3 

25.5 
66,0 
5.9 
2.4 
4.4 
5.9 
5.5 
9.7 
5.1 
89,0 

-
4.7 

12.0 
3.8 
4.9 

16.7 
12.4 
5,0 

Source : Author - RAMS - 1979 
(Dabas obtained from ASECNA) 
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In addition, it is not possible to affirm that the inter
mediate 	periods between droughts will be favored by "rainy"
 
years (average or above average rainfall). The last year of good

rains in Mlauritania was 1969; only three years later (in 1972) 
a severe drought was experienced. Thus climate conditions can
 
change over a short period from very viet to extremely arid. 
These abrupt transitions from humidity to 
drought preclude the
 
possibility of predicting and 
preparing for such disastrous 
situations. Therefore, even when :1auritania has experienced a 
number of rainy years, planning muzt always anticipate
 
the recurrence of drought.
 

!w!hile the current drought has 
limited 	usl of -"auritania's
 
resources to the lowest lvol., rainy cycles do permit an increase 
in resources and thus in rural production. Thus, planning should
 
also consider optimal climat, conditions and the means to profit 
from them, while anticipating the probable return of drought.
 
During the rainy periods, increased agriculture must te considered
 
as a "short term" effort. Large investments in regions where
 
climate 	conditions arc often severe are not justilied, as returns 
are often limited (or non 
existant durinc long droughts).
 

Planning must include 
the means for very rapid evacuation 
of herds fro, devastated zone,., in order to rduce the impact 
of over-grazing and avoid destruction of the fragile environment.
 
This type of pl.anni;io su,,poses great sensitivity to and permanent 
supervision of the milieu, and appropriate and rapid preventive
 
intervention on the part of the ijovernment. This type of action
 
is not common throughout the ,%-orld, but 
 should be urgently applied 
by governments having to contend with a difficult environment, 
as is the case in Mauritania.
 

2.1.1.1 	 Fainfall and the Droug t 
Precipitations play a direct role in the distribution
 

of most 	 human and environmental variables type and quality of 
vegetation, soil typ:as and distribution, water resources, 
replenishment of aquifers, livestock and cultivation, etc. 
Although it is evident that rainfall varies greatly -inarid and 
semi-arid renions such as Hauritania, the relative scarcity of 
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precise data concerning precipitation makes it difficult to
 
conduct an in-depth evaluation of potential problems confronting
 
these regions. Government actions must take into consideration
 
that environmental conditions are often reduced to the lowest
 
common dehominator, that is, one year or an entire drought cylce.
 
For Mauritania to attain the highest possible degree of self
sufficiency, minimum rainfall must be anticipated and prepared
 
for, so as to reduce the environmental impact of drought.
 

Meteorological data furnished by the ASECNA (Table 2-1) show
 
the maximum and minimum rainfall for all :meteorological stations
 
in 'auritania. In the 1940's only one station (Tichit) recorded
 
maximum rainfall. Many of these stations were created after
 
Worid War II. Only one station (Amourj) recorded maximum rainfall
 
between 1970 and 1978, whereas during the 1950's and 1960's,
 
maximums were recorded at 16 stations out of 26. Rainfall data
 
show that from 1950 to 1969, the climate was fairly humid; the
 
1970's were considerably dryer. However, as this data covers
 
a period of 40 years and varied climate zones, its interpretation
 
should be undertaken with caution.
 

For the first nine years of the 1970's, 17 stations out of
 
26 show a lower minimum rainfall than ever previously recorded.
 
The 1970's, and in particular its first half, were very dry years.
 

On the other hand, only 4 stations show very low minimum
 
precipitations between 1950 and 1969, which was a wetter period
 

than usual in Mauritania.
 

Despite the fact that these meteorological recordings are not
 
uniform for all stations, four stations show a low minimum rain
 
volume in the 1940's. 1941 ard 1942 were the driest of the
 
decade; they correspond to the drought cycle preceeding the
 
current drought, which began in the 1970's.
 

According to limited climatological data obtained from other
 
countries and from documents concerning the Sahelian zone, a
 
drought cycle also occurred in 1913.
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Thus in Mauritania, it would 
seem that recent drought cycles
 
have occurred at about 30 year intervals, which concurs with
 
the droughts observed in other arid and 
semi-arid regions of the
 
world. It is therefore logical to suppose that another
 
drought cycle is possible around the year 2000.
 

For most of the Mauritanian recording stations, 
the months
 
of maximum rainfall occur from July to September, due to the
 
intertropical front moving north and 
the maritime equal-orial
 
air masses penetrating the south during the 
summer ("rainy season"),
 

However, maximum rainfalls 
in the north f'Bir Moghrein and
 
F'Derick stations) and at.the coastal 
stations of Nouadhibou
 
and Nouakchott generally 
occur from October to December; the
 
equatorial air masses from the 
south only slightly affect these
 
northern regions; the northern rains 
are caused by lovi pressure
 
zones ("cyclones") which move down from the Mediterranean and 
across 
North Africa during the winter.
 

In Table 2-1, we 
see that maximum annual rainfall volume for
 
most stations occurred in 
195Q_ and that minifium ann:11 l volumes 
occurred in 1972. Thus, in a period of only three years, 
Mauritania went 
from optimal rainfall conditions to total drought,
 
a dramatic illustration of this nation's extremely variable
 

climate.
 
Two isohyetal maps were established : Ficiure 2-2 shows 
rainfall
 

distribution for 1969; 
Fiqure 2-3 shows rainfall distribution for 
1972 On these maps the average 100 mm, 150 mm, mm and 600 mm 
isohyetal lines (mean 1.,1 -1970, see Aghrymet map) have been 
represented by broken lines, 
in order to facilitate comparison
 
with the 1969 and 
1972 rainfall distributions. 

1969Rainfall!! ig 2-2 Isoh !alMaLfl 
The isohyetal curves show a distinct bulge towards the north in the
 
western center of the country, indicating better than average
 
rainfall volume for 
this region. However, in comparison to the
 
mean isohyetal lines in the south 
of tho country, it " ,prsta
 
rains were less uniform, particularly along thc southwestern border
 
in the Ka('di region. The northern-most stations received iuch 
greater volumes than average. 
 The entire picture thereforc remains
 
fairly close to 
average rainfall conditions.
 



23 1972 Rainfall (Eigure2-3_IsohyetalMa
 

In 1972, rainfall was much lower than average. Inr
For example, 
§O thWo@o§t~l ;",uritaiia, the 150 mm isohyetal line is about 400 km 
farther south than the average line. In the east, the 150 mm
 
line deviates southwards by only about 100 km (to the north of
 
N~ma). This means that a vast zonce, estimated at 250 000 km2,
 
which normally receives more than 150 mm of ;'ainfail, suffered
 
a very significant deficit in 1972. DUrinci 
 this year: tiils area 
was over-grazed by herds unable to miqratc to the arid north;
 
since the pasture lands wEre already in poor condi tion du{e 
to
 
preceedingi dry years, degradation 
was severe. Since then, rainfall
 
has continued to be irregui. r. in ].77 (See FiqLre 2-10), 
the
 
150 mm isohyetal 1 ine moved even fartha) 
south thian in 1972. In 
1979, the southern 2/3rds of the cc,nt-y. surffered a rainfall deficit 
(but the northern third had better tha1 normal rain7fall). (See 
Figure 2-8 : PNUD, Aghrymet). 

1972 is often cited as i referen'e-year re;" drom-fir in the
 
Sahel .. hile this year 
marked major "infall d-ic,ts -For
 
the entire country, 1977 v.,s actmnlly ' in The regions of
 
Atar, F'Derick, Nouakchott, and 
in the soutt!:"at5 a, 'oun el
 
Atrouss, Tamchakett and N6ma.
 

Table 2-. shows i9! aeficits as co,'parc.-! :o t;)e 1941-70
 
average. Table 2.. shows rainfn n 1.7i7, co to that
ced 

of 1972 and 1976, and de:ionstrate Lhat 1977 r:i ,, fc .l !.
Yfic;ts
 
were larger than those of 1('72 fo;- 13 st ;i or
 

Figures 2-10 and 2-11 illustrate r in a ondlitions for 
the months of June, July and August, 1977, 

Figure 2-3 shows that the cxtrere sou th Of t cent;y, which 
usually benefits from more Thi,-,n of rainif.ll , les0O50 ml-.1 received 
than 300 mm in 1972 (a dficit of more "-;,an 50,,o). 

Table 2-1 gives the variability index ca1 ulted for each 
m,t"'i ic. I station. This index w~s obtai nid .;d CRiv iding the' 
.
maximum rainfall volume by minimum rai;ifalI volu;e (,2 iin 

,,,,X
 

without regard for the date. 
 The index vari s fcv ir,inirn,
 
of 2.4 for Kankossa in the south to a maxir.mr of '.'.0 for Nouak
chott.
 

http:maxir.mr
http:rainif.ll


1I2: 	ZONE TC-JClIEE PAR, LA VARIATION SPATIALE DE 

L'ISOHYETE 150 mm EN 19'12 PAR RAPPORT'I' A LA 

NORMALE FIG. 2.1 

1I72: 	 ZONE AFFECTED BY VARIATION OF 150 mm ISOHIYETAL 

LINE AS COMPARED TO AVERAGE 

NL
 

jU 	 1 ; 

~~150
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150 
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ZONE AFFECTED ECHELLE: 1/b 5OO OUo 

30TIRCE: RAMS 1979. 
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Figure 2-4 shows the variability index expressed in isohyetal
 

lines. The general orientation is east-west and reflects the
 
increasing irregularity of rainfall from south towards the 
north.
 
-
The variability Index 4 isohyetal line corresponds approximately
 

to the 150 mm rainfall minimums for all years since recordings
 

began.
 
- Variability Index 5 isohyetal line corresponds more or less to
 

the 100 mm minimum rainfall.
 
- Variability Index 16 isohyetal line corresponds approximately
 

to a minimum rainfall of 15-30 mm.
 

CONCLUSIONS :
 

In the southern part of Mauritania, and particularly just north
 

of the border with Senegal, irregular rainfall is a significant
 
climatic Factor. This poses a grave obstacle to agricultural
 
development and must be taken into consideration in all rural
 

planning.
 

For example, before introducing new plants to serve as grazing,
 

it is not suffic'Dnt to study the plants' requirements on the
 
basis of averag rainfall; rather it is necessary to evaluate
 
their aptitude to 
resist extremely variable rainfall, before
 

undertaking any major replanting project.
 

Drought cycles and isolated drought years are likely to recur
 
in the future; development projects must always take this into
 

consideration. For example, it is imp.ortant to avoid large
 
concentrations of herds in a given region, even after many
 
years of good rains; if sudden rain deficits occur, disastrous
 

conditions may result (such as in the Trarza region).
 



TABLE 2-2
 

RAINFALL DURING 1977 RAINY SEASON
 

* . . .. 

: STATIONS : JUNE JULY : AUGUST : CUMULATIVE : NO1IMAL % OF NORMAL 
------------- - ------. 

Aloun el Atrouss : 1.3 54.5 28.4 84.2 224.8 : 37 
Akjoujt . 2.8 0 10.6 13.4 38.3 35 

:Atar 0 1.5 0 1.5 40.1 4 
Boutilimit : 0 0 16.6 16.6 106.9 : 16 

:Bogh6 : 0 11.0 25.0 36.0 209.1 17 
F'Derick : 0 5.0 4.7 9.7 16.1 : 60 
Kiffa : tr 45.8 71.5 117.3 236.0 : 50 
Ka~di : 12.0 70.2 97.0 179.2 238.3 : 75 
Nouakchott : 0.3 0.3 1.6 2.2 67.4 : 3 
Nema : 3.4 34.9 21.3 59.6 211.0 : 28 
Rosso . 0.5 tr 36.7 37.2 177.0 : 21 
Selibaby : 39.6 21.3 : 102.0 162.9 423.3 38 
Tidjikja : tr 11.2 8.2 19.4 90.8 21 

S . 

Source : Projet RAF/74/076 - AGIIRYNBT. 



TABLE 2-3
 

1977 RAIFALL COMIPARED TO 1972 AND 1976 RAINFALLS. 
CU4ULATIVE RAINFALL : RTOTAL RAINFALL FOR 4 MONTHS : JUNE, JULY, AUGUST, SEPTEMBER. 

* 
STATIONS 

:1977 
:CUMJLATIVE 
:RAINFALL 

: NORMAL 
: 1941-70 
: 

: RATIO 
: 77/N 

: 1976 : 
: CUMULATIVE: 
: RAINFALL : 

RATIO 
1977-76 

: 1972 
:CUMULATIVE 
:RAINFALL 

: 
: 

RATIO 
1977/72 

---------------------------------------------------------
Aleg : (100.7) : 227.6 : 44 % _ 145.5 : 69 % : 28,5 : 353 %: 
Aleun el Atrouss : 102.8 : 281,7 : 36 : 98,7 : 104 : 110.0 : 93 
Akjoujt : 20.2 : 70.7 : 29 79.0 : 26 : 20.8 : 97 

.Atar : 3.7 : 74.6 : 5 91.6 : 4 q .9 : 37 
Boutilimit 35.5 : 163,5 : 22 : 94.0 : 38 : 38.5 : 92 
Bogh4 : 105.6 : 297.7 : 35 : 228.0 : 46 : 112.0 : 94 
Bir Moghrein : 0 15.2 : 0 2.4 : 0 : 7.0 : 0 
F'Derick : 13.1 : 29.0 : 45 53.6 : 24 : 46.0 : 28 
Kiffa : 169.2 : 326.8 : 52 285.4 : 59 : 103.3 : 164 
Ka~di : 227.5 : 339.5 : 67 : 211.1 : 108 : 117.2 : 194 
Mederdra 213.1 : : 183.0 : . 81.2 : 
Nouakchott 2.5 : 115.0 : 2 48.8 : 5 : 65.7 : 4 
Nma 95.6 : 271.9 : 35 : 196.6 : 49 : 196.4 : 49 
Nouadhibou : Trace 11.2 : 0 : 3.0 : 0 : Trace : 0 
Rosso : 123.3 : 256.5 : 48 : 227.5 : 54 : 44.5 : 27 
Selibaby : 351.7 : 574.1 : 61 304.6 : 115 : 215.5 : 163 
Tidjikja : 44.6 : 135.8 : 33 : 66.2 : 67 : 62.8 : 71 
Tamchakett : 95.5 : 224.7 : 43 : 207.2 : 46 : 116.5 : 82 

Source : Projet RAF/74/076 - AGHRYMET. 
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2.1-.. 3 - Evaporation 

Evaporation is considerable in desert and semi-desert
 
regions such as Mauritania. Evaporative water loss causes
 
serious problems for all living beings in this zone; only those
 
that adapt can survive. For example, man migrates according
 
to the availability of water; 
certain animals are nocturnal to
 
reduce water needs; d' tain plants have leaves designed to
 
minimize evaporation during the day.
 

Development projects for these dry regions must take
 
the problem of evaporation into account; in this region where
 
water is the most precious resource, every aspect of water
 
economy must be studied. Particular attention sh'ould be given
 
to cultivation methods which do not require 2lowing the land
 
and to plants which have low water requirements. Flood irrigation
 
when possible, should be 
 avoided in favor of "drip irrigation"
 
(where pierced pipes distribute water directly at root level
 
underground). When building dams, reservoirs should present
 
the least possible free water surface in order to reduce evapo
ration losses.
 

Piche evaporation measurements are available for 12 meteo
rological stations in Mauritania (See Table 2-2 : giving maximum
 
and minimum annual evaporation and maximum and minimum monthly
 
evaporation).
 
Two maps represent the distribution and characteristics of evapo
ration in Mauritania (Figures 2-5 and 2-6) 
:
 
Figure 2-5 : (Maximum Evaporation Losses) shows the influence of
 
the Atlantic ocean and the aliz~s blowing on the western coast
 
of the country. Evaporation decreases towards the west and
 
increases towards the east. 
 Along the Atlantic ocean, the iso-.
 
hyetal lines are parallel to the coast. Maxim'um evaporation
 
occurs 
in the eastern center of the country, due to subtropical
 
high pressure cells (N~ma recorded the highest evaporation
 

7,081 mm).
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Slightly lower evaporative values are seen in the southern
 

center of the country (south of Guidimaka); this region receives
 
maximum rainfall and is influenced by maritime air masses from
 

the equatorial Atlantic zone. These hot, humid air masses
 
penetrate the southern center and reduce evaporation in the zone.
 

Figure 2-5 (Minimum Evaporative Losses) shows the same general
 
outline. In the region along the coast, isohyetal lines are
 
parallel to the ocean; evaporation increases towards the interior
 
up to the heart of theSahara , where subtropical high pressure 

cells dominate.
 

Evaporation decreases slightly in the southern center of the
 
country due to penetration of humid air masses from the Atlantic
 

equatorial zone.
 

An evaporation variability index was determined for each
 

meteorological station (See Table 2-4). This is presented in
 
Figure 2-7. Each index was obtained by a ratio of maximum to
 
minimum evaporation for each station. 
(For example, at Nouakchott, 
maximum evaporation : 3387 and minimum evaporation : 1669 mm; 

ratio = 2.63.) 

Towards the southeast of Mauritania, evaporation variability
 

increases (from 1.62 at Aloun to 1.84 at N~ma.)
 
The evaporation variations shown 
in Figure 2-7 reflect the
 
influence of subtropical high pressure cells which dominate the
 
eastern center of Maur;'.nia and the Sahara desert. The presence
 
of these cells 
over the Sahara assure constant sunshine and
 
aridity all year round; they oppose the penetration of humid
 
air masses from the south and west which could modify evaporation
 

losses in this region.
 

On the other hand, in the western coastal zone of Mauritania,
 

evaporation is extremely variable. Maritime air masses 
from the
 
Atlantic ocean reduce evaporation losses; however, northeastern
 

alizds from the Sahara may bring dry air to the coast and cause
 
higher evaporation in the years to come. Evaporation variability
 
also increases towards the southeast; during certain years,
 

subtropical high pressure cells dominate and 
cause high evaporation;
 
other years, marltlme'air masses from the equatorial Atlantic
 
reach the south of Mauritania, siginificantly reducing evaporation.
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Seasonal evaporation variability reflects variations of
 

both solar radiation and air masses. Northern stations such as
 

Bir Moghrein and F'Derick show maximum evaporition during
 

summer months (max. : July), when temperatures and daily hours
 

of sunshine are highest (Table 2-c). Evaporation is minimum
 

for thesestations in winter (December and January), when tempera

tures are lower and days shorter.
 

Southern stations such as AMoun el Atrouss and Kiffa show the
 

highest evaporation in April and May. The case of NHma is somewhal
 
different (See Table 2-4). This seasonal maximum evaporation is
 

due to increased sunshine and length of days in the summer. However
 

evaporation attains its peak just before the arrival of the
 

maritime air masses from the south; once these humid equatorial
 

masses arrive, evaporation decreases to minimum.
 

The above information is necessary to determine the different
 

types of cultivation and irrigation systems possible for each
 

region. Due to the high evaporation levels in Mauritania,
 

irrigation by flooding causes great evaporative losses. Water
 

can be saved by usi~g other irrigation methods (such as "drip
 

irrigation" to directly supply roots by underground pipes).
 

While drip irrigation requires high initial investments, the
 

water savings may justify costs.
 

When new plant varieties are introduced (whether for local
 

consumption or for cash crops), they should, when possible,
 

require less water than existing crops. As shown in Table ?'2,
 

there are wide seasonal variations for evaporation. This factor
 

should be considered when planninq land use and scheduling of crops
 

Fallow periods for irrigated lands should coincide with the
 

months of maximum evaporation. For example, in southern Mauri

tania, evaporation is highest just before the summer rai.,s
 

(March to May). Water savings will be realized if land is left
 

fallow during this period, while awaiting the humid period.
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In the northern zones, 
such as at Bir Moghrein, minimum
 
evaporation occurs from November to 
February. Irrigation during
 
this winter period (for crops able to withstand the seasonal
 
temperatures) would permit savings of the precious 
water
 
reserves of the desert.
 

Figures 2-6 and 
2-7 show that south central Mauritania has
 
relatively low evaporation losses due to the humid air masses from
 
the south. Therefore, irrigation in this 
zone will require less
 
investment and give better return than in regions having higher
 
evaporation.
 

However, evaporation is only one 
factor in planning rural
 
development. 
Those populated zones having high evaporation
 
rates must not be neglected, in spite of economic factors, if
 
Mauritania is to halt the rural 
exodus and the resulting
 
increase of unemployed migrants in urban centers.
 



Fig. 2-8 

MAXI" EVAOATIVE LOSS MURITANIA 

(PERrE DM9J M PAR EVAPORATION EN MAURWrANIE) 

LBMU.(1.gen'ere
 

Evaporation 

5000 

I 4000 

"(6737) f". .. . " "000 

4000 000 

200). 
.A.Ak
 

(5608) 

(4547)N / NT 

)B
3 7) 
(5831) 

4000 

(4221) (5847)
(5032) 

0/
5000 


DatA) dowmnt ASBMso0 00 

0 0 200 300km 

- Echelle: 1/6 500 000 

70 



Fig. 2-9 
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3. - SURFACE WATER 

3.0 - INTRODUCTION 

Surface water is a renewable resource resulting from rain

water which has not been lost to evaporation or infiltration
 

into the soil.
 

Surface water is used for floodland cultivation, and in the
 

form of intermittant water courses (oeuds), it replenishes the
 

aquifers on which Mauritania so largely relies (see Chapter
 

"Underground Water").
 

It has not been possible to increase the volume of rainfall
 

in Mauritania (artificial rain-making experiments have proved
 

both costly and inefficient(l ); however, it is possible to
 

develop more rational use of the existing surface water.
 

Whereas most underground water in Mauritania is fossil water
 

(and as such, risks depletion on a more or less long term basis,
 

according to use), rain water surface run-off is renewable. How

ever, the volume of run-off varies considerably from year to year,
 

and even during the same year from dry to humid season.
 

The Mauritanians have long known how to catch run-off water;
 

the great number of traditional dams indicates that they have seen
 
(2  
the necessity of stocking water during the rainy season. At
 

present, .modern dams (with much greater reservoir capacity) are
 

being built along the oueds to permit floodland cultivation. (3 )
 

(1) Robert Garnier (1973), Nouakchott Colloquium on Desertification
 

South of the Sahara, Dec. 17- 19, 1973 - "Artificial Rain, A
 

Remedy for Desertification?"
 

(2) These traditional dams are earth dikes, several meters high,
 

at times consolidated by sandstoce slabs, constructed across a
 

narrow part of a ougd.
 

(3) The traditional dams being very poorly maintained, they are
 

slowly being replaced by modern dams, composed of a compacted
 

earth dike, cement spillway and evacuation works with
 

cofferdam. Both the SONADER and the Genie Rural build these
 

modern dams.
 



34 

Traditional Mauritanian agriculture is based 
on the notion
 
of rational storage and 
use of surface water; planners for rural
 
development can thus be 
assured that the limited water reserves
 

will be used appropriately.
 

The term "floodland cultivation" refers to the method of
 
damming a water course and then planting the humid banks as the
 
water 	is withdrawn. It can also apply to ponds, in which case,
 
the water level decreases through evaporation, progressively
 
freeing the banks for planting.
 

3.1 	- Factors Influencing Flow
 
The quantity of water flow in 
a given milieu depends on a
 

certain number of factors
 

- volume of rainfall
 

- frequency and intensity of rainfall
 

- temperature
 

- characteristics of soil surface
 

- slope
 

- vegetation cover
 

t distribution of rainfall over time
 
This large number of variables makes it difficult to
 

evaluate the precise volume of water flow in 
a given milieu.
 
However, it is possible to obtain an approximate idea of the
 
volume of flow in Mauritania from certain measurements concerning
 
a few catchment basins in the country.
 

The Geography/Environment Research Group studied flow in
 
the southern third of Mauritania (south of the 18" latitude north),
 
which is the area of greatest agricultural activity.
 

ERTS satellite teledetection pictures of this 
zone were
 
used to study water use for cultivation and livestock in 
areas
 
where rural improvement has the greatest potential.
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3.1.1 	- Volume of Rainfall 
The total volume of rainfall received by a region is one
 

of the major factors determining the quantity of water flow.
 
However, surface water flow is not possible unless 
rainfall
 
exceeds 200 mm/year. The 200 mm isohyetal line crosses the
 
center of the Tagant massif north of MoLdJeria and more or less
 
follows the 18" parallel. 
To the south of the 200 mm isohyetal
 
line, average rainfall is sufficient 
to permit use of run-off
 
water. 
 The northern limit for both traditional and modern dams
 
coincides approximately with the 200 mm 
isohyetal line (see
 
map of main dams in Mauritania). An exception is the Adrar
 
plateau, which extends to the north of the 200 mm 
isohyetal line.
 
In this 	northern massif area, 
flow is favorized by the vast
 
rocky surfaces (mostly sandstone) which permit even 
relatively 
small volumes of intense rainfall to concentrate in the oueds 
(at Atar, average annual rainfall is 100 mm). There are numerous 
dams in the Adrar plateau. 

During a visit to Atar, on 
August 25, 1979, we noted the
 
effects of 
a 22 mm 	rain 
: the Seguellil oued overflowed, the
 
rising flood cutting off the downstream Nouakchott road. The
 
reservoir dam at 
Atar was full. Many small oueds which had
 
been dry the day before became torrential streams, carrying sand,
 
gravel and 
rocks in the direction of the downstream Seguellil
 
oued. Ponds appeared everywhere, in the 
smallest depressions,
 
strangely transforming the countryside from its 
dry appearance
 
of the day before.
 

Most dams in Mauritania are located in the heart of the
 
sandstone massifs 
or their piedmonts and 
along the southern side
 
of the Mauritanides range between MBout and Magta Lahjar, 
in
 
zones where sand dunes do not stop the flow, where the rock is
 
impermeable and where the hydrographic network is relatively dense.
 

Dams 
across the oueds for floodland cultivation and watering
 
herds are progressively replaced as 
one goes south by rainfed
 
cultivation. 
 The southern limit for floodland cultivation is
 
approximately along the 450 
mm isohyetal line.
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3.1.2- Intensity of Rainfall
 

Rainfall must be sufficiently intense to permit the forma
tion of distinct linear water courses. An intensity of more than
 
10 mm/hour usually suffices to provide surface water flow (')
.
 
When rainfall intensity is lower than 10 mm, water is 
lost
 
by evaporation, and to 
a lesser degree by direct infiltration
 
(depending on the type of soil).
 

In Mauritania, most precipitation is caused by convection
 
cells which create storms 
in the south of the country (See Table
 
3-1) during the 
summer months (June -to October). During this
 
season, humid air masses 
from the intertropical front (ITF),
 
called "monsoons", progressively invade the south from the
 
high pressure zones over the south Atltantic (Saint-H lne anti
cyclone). The monsoon 
penetrates the south (f Mauritania 
near
 
the end of May or beginning of June and pro(, sively covers
 
all of the Sahel; in August, finally depleteu, it reaches the
 
edge of the Sahara near 
the 22" parallel (region of F'Derick).
 
F'Derick and Nouadhibou are rarely attained by the ITF.
 

TADLE 3-1(2)
 

TOWN ANNUAL PROPORTION OF LATITUDE
 

STORMY RAINS 1931-1940
 

S61ibabi 
 70 % 
 15' 14' N
 
Kiffa 
 67 % 
 160 38' N
 
Tidjikja 60 % 
 180 33' N
 

(1) Rainwater flow is a function of many variables : slope, nature
 
of soil, temperature, vegetation, rainfall 
distribution in
 
time, soil humidity, etc. 
 It is therefore difficult to adopt
 
a standard model. According to Charles 
P. Peguy (Precis de
 
Climatologie, 1961, p. 246), 
a rainfall of I mm/hour is
 
sufficiently intense to provoke flow. J. Dubief (1953) 
esti
mates the threshold for formation of run-off in arid 
zones
 
at 5 mm total rainfall with Imm/hour intensity.
 

(2) Charles Toupet, "La Sddentarisation des 
Nomades en Mauritanie
 
Centrale Sah~lienne", p. 58, 1977.
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As of September, the ITF is pushed back towards the south
 

by the boreal alizds; it crosses the southern border of the
 

country around mi-October.
 

Therefore, during 8 months, all of Mauritania is submitted
 

to the boreal aliz~s and receives only scarce winter rains
 

(with the exception of occasional polar flows which can reach
 

the Adrar in winter (December) and even more southern latitudes
 

such as Kayes (in Mali). However, these flows are much depleted;
 
Kayes registered only 1.4 mm from December to March in 1931-60)(1)
 

(1) Charles Toupet, "La S~dentarisation des Nomades en Mauritanie
 

Centrale Sahelienne", 1977, p. 58
 



TABLE 2-4
 
MAXIMUM EVAPORATION 

1?TNIMUM EVAPORATION 

STATIOiS 

:AIOUN 
:AKJOUJT 

:ATAR 

:BOUTILIMIT 

:BIR-MOlHREIN 

:F'DERICK 

:KIFFA 

:NEMA 

:NOUAKCHOTT 

:NOUADHIBOU 

:ROSSO 

:TIDJIKJA 

: 

: 
• 

: 

: 

: 

: 

: 

: 

: 

: 

: 

: 

YEAR : ANNUAL : :MONTHLY : MONTHLY :
MAXIM JM :MAXIMUM : MINIMUM : 

: RECORDED :RECORDED : RECORDED : 
:(mm) :(mm) : (mm) 

1953 : 5847 :May/752 :Aug/229 : 
1942 : 5668 :June/764 :Zan/220 : 

1955 : 6138 :May/754 :Nov/348 : 
1975 : 5831 :May/900 :Sept/233 : 
1964 : 4400 :July/613 :Dec/105 : 
1951 : 6737 :July/858 :Jan/360 : 
1974 : 4221 :May/488 :Dec/256 : 
1950 : 7081 :Nov/877 :Aug/154 : 
1945 : 3387 :Jan/438 :Aug/179 : 
1952 : 3200 :April/319 :Nov/191 : 
1977 : 5032 :May/553 :Sept/227 : 
1949 : 4547 :June/512 :Jan/263 : 

YEAR : 
: 
: 

: 

1970 : 
1953 : 

1974 : 

1942 : 

1965 : 

1975 : 

1968:: 

1948 : 

1953 : 

1965 : 

1965 : 

1967 : 

ANNUAL : MONTHLY : MONTHLY :EVAPORI
MJ IMUM : MAXIMUM : MINIMUM :VARIABI 
RECORDED: RECORDED : RECORDED :INDEX 
(-m) (ran) : (mm) 

3600 :May/180 : Aug/155 : 1.62: 
2404 :May/452 : not avai-: 2.36 

: lable 
3582 :June/409 : Feb/240 : 1.71 
3201 :April/435 : Feb/221 : 1.82 
2744 :July/396 : Jai/124 : 1.60 
3676 :July/414 : Jan/187 - 1.85 
2892 :May/344 : Sept/163 : 1.46 
3853 :April/527 : Sept/195 : 1.84 
1669 :March/198 : Aug/83 : 2.03 
1397 :Dec/227 : June/OCT/86 2.29 
3204 :May/455 : Sept/132 : 1.57 
3427 :June/411 : Dec/192 : 1.33 

ION. 
ITY: 

Source : Author, RAMS, 1979. (Dabas obtained at ASECNA). 



TABLE 3-2
 

RAINFALL DISTRIBUT ION 1931-1960 

J F M : A M : J J : A :S : C :N :D :YEAR 

:BIR-MCC-HREIN : 3,3 3,5 : 0,8 : 0,3 : 0,1 : 0,7 : 0,3 : 3,9 : 12,4 : 12,9 : 7,7 : 9,9 : 51,1! : 
:F'DERICK : 1,2 : 3,7 : 2,3 :0,7 : 0,3 :0,6 : 3,2 : 10,5.: 14,9 : 13,0 : 9,0 : 1,8 : 61,2 : 
:NOUADHIBOU : 1,9 : 1,3 : 1,7 : 1,1 : 0,2 : 0,8 : 0,3 : 2,6 : 6,9 : 7.1 : 8,0 : 4,4 : 36,3 : 
:ATAR : 2,1 : 1,4 : 1,5 0,3 : 1,3 : 2,4 : 5,9 : 31,9 : 37,8 : 7,5 : 7,5 : 4,3 : 103,5 : 
:TIDJIKJA 

:N0UAKCHOTT 

: 0,4 

: 0,9 

: 

: 

3,8 : 1,7 

1,7 : 0,7 

: 0,0 

: 0,5 

: 

: 

4,2 : 

0,6 : 

8,9 : 10,5 

1,2 : 13,4 

: 53,2 : 35,8 : 

: 60,4 : 39,8 : 

8,8 : 

9,4 : 

3,4 : 

3,0 : 

1,6 : 142,3 : 

6,b : 138,4 : 
:BOUTILIMIT : C,7 : 1,2 : 0,4 : 0,9 : 4,2 : 5,4 : 44,7 : 70,3 : 54,9 : 14,8 : 2,8 : 3,0 : 203,3 : 
:AIOUN : 0,3 : 2,0 : 4,0 : 0,2 :: 1,0 : 14,8 : 99,0 :106,5 : 52,4 : 4,5 : 1,5 : 1,6 : 288,0 : 
:KIFFA : 0,6 : 0,9 : 0,8 : 0,9 3,7 : 24,6 : 91,3 :121,1 : 85,9 : 16,6 : 2,4 : 2,0 : 350,7 : 
:NEMA : 1,1 : 0,3 : 0,2 : 1,7 11,2 : 35,5 : 69,0 :116,7 : 62,3 : 13,7 : 1,0 : 2,3: 315,0 : 
:ROSSO : 0,6 : 1,2 : 0,0 : 0,9 1,5 : 8,0 : 43,0 :135,6 : 81,3 : 31,9 : 1,9 : 4,1::310,0 : 
:KAEDI : 0,4 : 1,5 : 0,2 : 2,3 : 3,1 : 29,1 : 86,9 :165,9 : 94,7 : 20,0 : 0,4 : 1,5 : 409,9 : 
:SELIBABY : 0,0 : 0,3 : 0,1 : 1,7 13,6 : 71,2 :142,1 :226,3 :154,6 : 35,3 : 2,3 : 1,5 : 649,0 : 

Source : Charles Toupee, 1977. "Sedentarisation des Nomades en Mauritanie Centrale Sah4lienne". 
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TABLE 3-3
 

* 

- . .
 - ., . 

RAINFALL IN mm : ANNUAL FREQUENCY UMBER : TOTAL NUMBER OF 
: RAINS/YEAR OR/NUDUR OF:: : PRECIPITATIONSYEARS (Total : 50
S-------------

10-20 
 : 10,2 : 
 235
 
? 20-30 
 5,6 129
 

:30-40 
 : 2,6 61
 

:40-50 
 1,8 42
 
50-60 
 0,8 (or 1/1,2 year) 
 19
 

60-70 
 : 
 0,4 (or 1/2,5 years) : 9
 
: 70-80 
 : 0,26 (or 1/4 years) : 6
 

:80 -90 
 : 0,13 (or 1/7.6 years) 3
 

90-100 
 : 0,09 (or 1/11,1 years) 2
 
:100-110 
 : 0,09 (or 1/11,1 years) : 2
 
:110-120 
 : 0,04 (or 1/25 year.) 1
 

:180-190 
 : 0,04 (or 1/25 years) : 1
 
.. .. , . .. , ,, 

Sources : "Hydrologie du Cercle du Guidimakaf".
 
Ministbre de l'EXpansion et du Plan
 
BURGEAP R. 244, December 1958.
 



TABLE 3-4
 

PRECIPITATION CHARACTERISTICS
 

* :Average mm :Percentage of rainfalls exceding 
: :Number of rains days :10 mm 
* 	 :(Average) 
Station :Maximum mm %20 mm 

* 	 :Minimum mm. : %50 mm 

% intensity
 
% 50 mm/h Hauteur max. en 24h(mm)
 

AIOUI : 300 : 31 : 499 : 168 : 60 : 8 : 9 : 67,5: 5/1953 

ATJOU'2 : 105 : 14 : 221 : 13 : 50 : 8 : 14 : 90 : 9/1944 

ALEG 205 : 20 : 439 : 122 : 65 : 8 : 11 : 78 : 9/1954 

ATIUR 104 : 13 : 247 : 14 : 45 : 7 : 19 : 93,7: 9/1955 

EOG' 319 : 20 : 587 : 176 70 : 4 : 6 : 94 : 8/1927 

:BEI7?ILIrlIT : 188 : 19 : 406 : 69: 50 : 9 : 14 : 93 : 8/1943 

D'DER2 ICX : 56 : 12 : 187 : 1 : 25 : 0 : 22 : 43,5: 11/1942 

AIL=TI : 412 : 27 : 762 : 193 : 70 : 5 : 5 : 162 : 9/1960 

:IFFA : 353 : 28 : 620 : 142 : 70 : 4 : 3 : 98 : 9/1952 

"I'BCJT : 430 : 20 : 611 : 226 : 70 : 3 : 6 : 132 : 9/1956 

I::DZTDnIIA : 255 : 22 : 414 : 102 : 60 : 5 : 9 :-114 : 8/1943 

::,-DUDJvRIA : 214 : 18 : 405 : 56 : 65 : 15 :25 : 93,2 : 9/1931 

1--:-U : 312 : 31 : 506 : 161 : 65 : 4 : 4 :,125 : 8/1957 

:CUAKCHOTT : 130 : 16 : 267 : 3 : 45 : 10 :12 : 76,4 :: 8/1945 

NOUADHIBOU : 31 : 7 : 102 : 1 : 25 : 8 : 4 : 78,1 : 10/1938 

: ROSSO : 320 : 28 : 468 : 106 : 65 : 5 : 8 :100 : 8/1947 

: SELIBABY : 635 : 38 :1100 : 350 : 75 : 4 : 3 :207 : 8/1965 

: TAMCHAKETT : 250 : 20 : 513 : 95 70 : 11 :12 :(150) : 8/1943 

: 	10 :13 :51 : 8/1966: TICHITT : 84 : 10 : 167 : 11 : 50 

: TIDJIKJA : 150 : 18 : 421 : 30 : 65 : 14 ":19 :80 : 9/1956 

: TITBEDRA : 320 : 26 : 520 : 151 : 65 : ; : 9 :88 : 8/1936 

: OUALATA : 102 : 12 :(216):(69) : 50 : 10 :(14):50,8 8/1965 

: BIR MOGHREIN : 35 : 7 : 109 : 10 : 50 : - : 18 :45,5 : 12/1957 

c:INGUETTI : ., : 9 : '53 : 6 : 3 : 8 : 7 :57,5 : 10/1957 

KAOSSA : 436 : 28 : 583 : 237 : 65 : 4 5 :(142) : 

Source : "Carte de Reconnaissance Hydrog6ologique de la Mauritanie 
Notice explicative',' Bureau Hyrog6ologique, rinist~re de lEquipe
ment, Service des eaux souterraines, January 1968. 

Remarks : This table covers a period which has preceded the drought which 
began in 1968. These values may have slightly changed but the 
percentages and ratio$ have probably not much variod. Most station 
have been observed over a period of more than 30 years, except 
Aloun (22 years), Kankossa (15 years), Bir Moghrein 17 years), 
F'Drick (29 years), Oualata (13 years) ant Tichitt (25 Years).
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All Mauritanian recording stations show malimum rainfall
 
in the heart of the summer, generally in August. Table 3-2,
 
"Distribution of Rainfall, 1931-1960", 
shows the weakness of
 
winter rains and the delay in 
rains towards the north, due to
 

the ITF.
 
As concerns flow, the south of the country is favored by
 

longer and larger 
summer rains than the north. In addition,
 
the proportion of stormy showers increases prom the north to
 
the south.
 

Frequency measurements were conducted at S6libabi 
for rain
fall greater than 10 mm (see Table 3-3). 
 Over a period of 23
 
years, 510 rains greater than 10 mm were recorded; they represent
 
60 % of the total number of precipitations (851). This percentage
 
is 
usually only attained with rainfall created by stormy
 
convection cells. These 
storms become more frequent from the
 
north to the south of the country (see Table 3-1) and attain 70%
 
at S61ibabi.
 

Measurements 
conducted at other Mauritanian stations show
 
interesting proportions for rainfall of 
intensity greater than
 
50 mm/hour (which is very high), 
as well as proportion of rainfall
 
volumes greater than 20 mm (see ,able 3-4, "Rainfall Charac
teristics") 
 This table shows that the proportion of intense
 
storms 
(greater than 50 mm/hour) increases with the latitude; at
 
the same time, the proportion of average number of days of rain
 
decreases towards the north. 
 These rains are of increased
 
intensity, but fall over 
shorter periods in the north. Thus while
 
annual rainfall volume is weak in the north, this 
is compensated
 
for by rainfall intensity, which is favorable to flow (however,
 
increased rainfall 
intensity may also have very unfavorable
 
consequences due to water erosion).
 

In the extreme north and northwest of the country, average
 
annual rainfall volumes 
are too slight to provoke enough flow
 
to permit agricultural damming (F'Derick 
: 56 mm, Bir Moghrein
 
35 mm, Nouadhibou : 31 mm), due 
to high evaporation losses (most
 
of these rains fall durinq the hottest monthq)
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TABLE 3-5
 

FREQUENCY OF DAHY RAINFALL (1953-1.962) (1)
 

NUMBER OF DAYS WHEN HEIGHT MEASURED IN 24 HOURS WAS
 

: TOWN : 0.1 1 5 10 20 50 100 
to to to to to to =M Total 
0.9 4.9 9.9 19.9 49.9 99.9 or Observations 

: mm mm mm mm mm mm more 

:ATAR 	 N : 5o 72 29 23 7 3 - 190 
% : 30 38 15 12 3.5 1.5 

------------------.------------- -----------------------------------------------------------

TIDJIKJA N : 136 125 66 44 19 1 - 391 
% : 35 32 17 11 5 

:KIFFA 	 N : 180 175 ill 95 48 9 1 619 
% : 29.5 28.5 18 15 8 1 

SELIBABY N : 185 206 165 164 113 13 1 847
 
% 22 24 20 20 13 1
 

TABLE 3-6
 

AVERAGE MONTHLY EVAPORATION - NIGHT AND DAY (1951-1960)
 

:MONTH 	 : JAN : FEB : MAR : APR : MAY : JUNE 
* .~-----------------------------------------	 ---------- ---------- ---------- ---------- ft-----

:Hours 	 :N :D :N : D :N : D :N : D : N :D :N: D 

: ATAR 	 : 4.2 :6.6 :4.7 : 7.4 :5.1 • 8.3 :6.5 : 9.5 : 8.0 :11.7:9.1: 11. 
: KIFFA 	 : 4.0 :6.4 :4.6 : 7.2 :5.0 7.0::5.4 : 9.4 : 6.0 : 9.5:5.2: 7
 

: titLY: 	 -: AUG: : SEPT : OCT : NOV :DEC 
: N : D :N : D :N : D :N: D :N :D : N :D
 

: ATAR :8,7 :11.5: 7.1: 9.4 : 6.7:10.4 :5.8 : 9.0 : 5.2 :7.2.:4.0: 6. 
: KIFFA :3.9 : 5.3: 2.2: 3.6 : 2.0: 3.8 :3.2 : 6.0 : 3.8 :6.4 :3.6: 5. 

N : NIGHT 	(18 h to 08 h) D : Day (08 h to 18 h)
 

(1)Source 	: Charles Toupet (1977) - "S~dentarisation des Nomades en Mauritanie 
Centrale Sah6lienne. 
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While 	very intense rains (greater than 50 mm/hour) increase
 
towards the north, the frequency of large volumes of rainfall
 
increases towards the south (See Table 3-5).
 

For the v.urposes of planning, it would appear that Mauri
tania experie ices sufficiently intense rainfall to provoke
 
adequate flows for agricultural damming (except in the northern
 
regions such as Nouadhibou, F'derick, Bir Moghrein, as explained
 
above). 
 Tpjle 3-4 shows that for most recording stations in
 
Mauritania, more than 60% of precipitations are greater than
 
20 mm, with the exception of the western coastl region from
 
Nouakchott to Nouadhibou and the northern regions. However,
 
adequate flow does not always occur, due to 
:
 
- the 	irregularity of rainfall 
(which increases towards the
 
north). This is a serious handicap; one can never know
 
from year to year, even in the south of the country, whether
 
rainfall will be normal,a situation which has worsened since thi
 
drought began i;i 1968.
 

-
the fact that flow is only possible below the 200 mm isohyetal
 
line (with the exception of the impermeable sandstone massifs).
 
Above this line, the intensity of rainfall does not compensate
 
for losses due to evaporation and infiltration.
 

Thus, those areas where rain water runoff can be used for agricul
tural damming 
are more limited than the favorable rainfall statis
tics seem to indicate.
 

3.1.3 	Temperatures
 
Temperatures influence the volume of flow. 
 In Mauritania,
 

most rain falls in the summer months, when daily and monthly
 
temperatures are highest, causing considerable evaporation.
 

Table 3-6 illustrates average monthly evaporation, during
 
the night and during the day, for the Atar and 
Kiffa stations
 
(1951-1960). Night rains more advantageous than day rains,
are 

as evaporation loss is about one third less (on the basis of
 
statistics from Atar and Kiffa).
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In Mauritania, more rain falls at night th-,. during the day, due
 
to the majority of convective storms which occur during the end
 
of the day or at nightfall (the meteorological night begins at
 

18 hours).
 

Table 3-7 below shows the difference between night and day rainfall.
 
It concerns only the month of August (1951-60), which is the
 
month receiving, on an average, the greatest volume of rainfall.
 

TABLE 3-7
 

PERCENTAGE OF RAINFALL QUANTITIES BY DAY AND BY NIGHT 
- MONTH OF AUGUST
 

(1951-1960)
 

TOWNS DAY ('08 to 18 hrs.) NIGHT (18 to 08 hrs.) 

Atar 34 ,% 66 % 
Tidjikja 47.5 % 52.5 % 
Kiffa 44 % 56 % 
Selibabi 28 % 72 % 

The higher nightime rainfall is advantageous for the conse. ation
 
of superficial water resources, as it is not sub'ected to the
 
considerable evaporation characterized by the hot, sunny daytime.,
 
particularly in the summer.
 

3.1.4 	Characteristics of Ground Surface
 

When rain falls on a relativel/ impermeable surface, such
 
as the rock outcrops in the massifs (usually sandstone, schist or
 
granite), 
flow is considerable du--to the absence of infiltration.
 
When the surface is permeable (such as sandy material), rainfall
 
is rapidly absoibed and runoff is limited.
 

However, in certain cases, rainfall will provoke runoff when
 
the sand contains 
a high proportion of clayey materials, or when
 
rainfall intensity is 
such that the sand cannot rapidly absorb
 
the volume of water received. On steep dunes, the erosion gullies
 
demonstrate that superficial runcff does occur even on sand.
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Thick sand dunes are characterized by the absence of hydro
graphic networks (with the exception of occasional ancient networks,
 

dating from a much wetter period), A large part of Mauritania
 

is covered by wind-borne sand; about 40 % of the country's surface
 
area to the south of the 18" latitude north is almost entirely
 
covered by sand formations. Runoff is very slight in this zone, due
 

to the nature of the surface. Most agricultural dams are found in
 

the areas of impermeable massifs and rocky surfaces more favorable
 

to runoff.
 

Since the drought began, sand dunes have begun to invade the
 

oueds, perturbing hydrographic networks. The Khatt oued to the
 
northwest of Tidjikja, for example, was recently invaded by sand
 

which totally blocked water flow.
 

3.1.5 Slope
 

Slope is an important factor in rain water runoff. The
 

incline may facilitate or oppose infiltration, and consequently.
 

increase or decrease flow. The steeper the slope, the greater
 

the quantity of runoff (and the greater the runoff coefficient).
 

The possibility of a sudden rise in water level after a
 

heavy rain, or flood, is a factor to be considered when designing
 

and building dams. Certain existing dams (both traditional and
 
modern) cannot resist exceptional floods; flow intensity must
 

be studied in order to design appropriate structures.
 

For the most part, steep slopes are found only in the high

lands : the sandstone ma, ifs of Adrar, Tagant, Assaba, Affol6
 

and the isolated reliefs (" nselbergs"). The summits of most
 

of these sandstone massifs are formed of vast plateaus with very
 

gentle slopes; steep inclines are found only on the sides of the 
massifs and along valleys (example : Tamourt an Naaj in the Tagant massif).
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3.1.6 Vegetable Cover
 
Vegetable cover slows rain water flow, especially when
 

dense (i.e., herbaceous cover). In addition, vegetable cover
 
permits better infiltration of rain water and protects the soil
 
against water erosion.
 

However, in Mauritania, at the beginning of the rainy season,
 
the first rains fall on dry ground, where grasses have not yot begun
 
to grow. Therefore, flow is not halted (on the other hand, water
 
erosion is a problem).
 

In the Sahara and the Sahel, grasses are usually widely
 
spaced and do not afford a high d%;-ee of coverage. In addition,
 
they survive for only a short period after development-.due to
 
grazing and bush fires. Tree and shrub coverage is usually too
 
sparse to affect runoff.
 

3.1.7 Distribution of Rainfall Over Time
 
Runoff varies according,to the Tpacing of rainfall over
 

time. When a heavy rain saturates the ground nnd is rapidly followed
 
by another rainfall, runoff is increased. However, when there
 
is a long interval between storms, evaporation dries the surface,
 
and the second rain tends to infiltrate, especially in tha case
 
of very permeable materiels, th-ue g-isatly reducifig the quantity
 

of runoff.
 
In Mauritania, the extreme irregularity of rainfall makes it
 

impossible to predict the spacing of rains. In terms of agricul
ture, this problem affects mainly rainfed cultivation. It is
 
less impot'tant f"ni f~eodj nd caltvation, If rainfall volume is
 
sufficient to fill reservoirs or depressions during the cultivation
 
season 
(and before the colder months make sorghum qrowth impossible).
 

3.2 MEASUREMENT OF FLOW
 

There exist some measurements of rain water flow in Mauritanian
 
catchment basins. Table 3-8 (Characteristics uf Several Mauritanian
 
Catchment Basins) shows the different measurements conducted in
 
the southern part of the Arc of the Mauritanides, itN the Tagant
 
and in the Affol6. The values for runoff coefficients shown in
 
this table, clearly depend on the lithological nature of the
 



TABLE 3-8 

HYDROLOGICAL CHARACTERICTICS OF SEVERAL MAURITANIAN CATCMIENT BASINS 

:Catchment :Surfa:Period of:Co-ordinates : Location :Characteristics :Average :Run-off :Max.Flow
 
:Basin :ce :Study -------- --
: : -: :of ground surface:annual :coeffi- :year(m3/s)


:Area: : Lat. : Long.: 
 :fall(mm):cient %
 
:km2: : : 

:Dionaba : 116:: 1957-59 :17006 :12040 	:East of Aleg 
 :Rags and dunes 300; : 8,5 : 14
 

:Djajibine : 143 : 1964-65 :15050 :12030 	:South M'Bout :Rocks and rags : 470 : 
 :
 
:Mauritanides
 

:Echkata : 149 : 1964-65 :15L55 :12012 	:Guidimaka, S. :Sand covered : 450 : 8 :?
 
:Mauritanides :rocks.Steep.Slcpe:
 

:Oued Ghorfa at :5020 : 1964-66 :15030 :13020 :Region of Gor-:Glacis + Sand : 527 : 12,2 : 10,2
 
:Ghorfa Aval : : : : :gol Senegal :Gentle slope
 

:river :
 

:Oued Ghorfa at :2500 : 1964-66 :15040 :12c20 :South :Glacis + Sand : 524 : 8 : 0,71 
:Oulombone : : :Mauritanides :Dense vegetation 

:Gentle Slope 

:Oued Niorde :1550 : 1965 :15015 :12035 :N.W.Selibaby, :Glacis + Sand : 688 : 9,3 : 3,14 
:at Harr :Mauritanides :Dense vegetation 

:average slope 	 ___ _: __ 

:Oued Tourime : 484 : 1965 :15020 :12007 	:Guidimaka :Glacis + Sand : 
 759 : 12,6 : 1,47 
:at Tourime : : : : :Mauritanides :Dense vegetation : 
:_ _ _ __ _ _ __ _ _ __ _ __ : :Steen SloDe
 

:Oued Haousse : 214 : 1965 :15" : 12cC3:Region Sel4ba-: Idem : 611 : 15,5 : 0,6,1
:at Tassota : : : : b , i', t.wide; :__ _:_:_ : 
:Oued '1oktar :12,6 :1-. (-60 :1ju50 :i 15 :-aGant :bebvts-covered : 20 : 10,5 : 18 

- : -: ." : r -D tn ]o avol'o - : : : 
:Oued Ali :11,, :195/-6() : ... .... ' '- cnt :,'tc" : 2)0 : 16 :
:Lchbilc :143 :1960 :16"45 :1C- :, fo'. ic.s n'.nd rag3 : 320 :: 
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surface and the slope of the catchment basin; the more impermeable
 
the surface and steep the slope, 
the higher the runoff coefficient.
 
However, even Ieavy rains may not 
provoke runoff due to infiltra

tion in permeable soils and gentle inclines (often associated
 

with permeable soils).
 

The runoff coefficient is quite va-riable from area to area in
 
Mauritania. No standard model can 
be adopted until numerous and
 
detailed studies of catchment basin flow have been conducted in
 
Mauritania. When planning hydro-agricultural improvements, 

basic knowlegde of hydrological regimens will help avoid 

difficulties. 

Part of the runoff replenishes the shallow alluvial aquifers
 

by infiltration (see Chapter 4 : Underground Water); part is
 

lost through evaporation. Some of the oueds feed into larger
 
oueds which in turn flow Into the Senegal River : Kolimbin6,
 
Karakoro, Garfa and Gorgol oeuds. 
 This exoreic zone occupies
 
less than 10% of the country, and is part of the Senegal River
 

catchment basin.
 

Evaporation on free wat-er surfaces attains at 
least 10 mm/day on
 
a yearly average, which causes major water loss from the reservoirs!
 
In addition, according to a 1968 study by the Underground Water
 

Services (2) very shallow aquifers are affected by evaporation
 
all water reserves located less than 3 meters below ground are
 

lost to evaporation!
 

Agricultural dams 
serve not only for floodland cultivation, but
 
also contribute to the replenishement of alluvial aquifers, as
 
still water infiltrates much more readily than moving water (.see
 
below, the example of Akjoujt dam).
 

The drought years have also caused a major decrease in runoff
 
which formerly replenished the shallow aquifers, resulting in
 
a reduction of water reserves,
 

(1) Charles Toupet; La Mauritanie, P. J. F., 1977.
 

(2) Carte de Reconnaissance hydrog ologiIe, Notice Explicative,
 

p. 15, IRM - Ministdre de l'Equipement, 1968.
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The use of underground water, particularly by motor pumps
 
and modern wells, tust be permanently supervized during drought
 
years, in order to avoid surpassing the recharge capacity of the
 
aquifers, which would have catastrophic results for men and
 
animals (See Chapter 4 : Underground Water).
 

The examination of drought cycles and dry years must be 
an
 
integral part of development planning for oued valleys, oases and
 
other areas directly dependent on shallow aquifers, which are 
very
 
sensitive to climate variations.
 

Rain water runoff volume is large only in those regions
 
having massive rock surfaces or very clayey surface soils. On
 
sandy surfaces, direct infiltration greatly reduces runoff.
 
However, when rains fall in sufficient quantity, direct infiltra
tion does allow the replenishment of aquifers (such as those
 
located in the sand dune region). According to Archambault (1960),
 
more than 400 mm of annual rainfall are necessary to fill an 
aquifer; this direct replenishment is limited to the extreme 

southern portion of Mauritania. 
As mentioned above, it is interesting to note that in Mauri,

tania, the distribution of dams coincides with 
the regions of
 
rock outcrops ('). The dams extend above the 400 mm 
isohyetal
 
line up to the Adrar region, which receives only 100 mm of raini
fall annually. (2 ) Due to several factors (intense rains, surface
 
impermeability, steep slopes), 
it is possible to replenish
 
aquifers in this 
zone; the existence of reservoirs reinforces
 

replenishment.
 

A few remarks on the characteristics of alluvial aquifers and
 
the possibility of improving replenishment by dam construction
 
most alluvial materials are both permeable and porous; 
water ....
 
filters easily into the alluvium; storage capacity is large.
 
These alluvial materials favorize the formation of aqui1ers
 
capable of water storage during drought Years, when the aquifer
 
is deep enough to withstand evaporation (more than 3 meters
 
below ground, otherwise, water is lost to evaporation).
 

(1) See map of dams in Mauritania, based on a Feb. 1979 SONADER
 

document
 

(2' In these areas, cultivation can extend beyond the 400 mm
 
450 mm isolyetal line, which is the northern limit for rain
fed (dryland) agriculture (didri).
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Observations at the Akjoujt dam clearly demonstrate that
 

aquifer replenishment is favorized by reservoirs. In 1950, a dam
 
.
was built across the AkjouJt oued (Dam G13)( 1 ) During the 17
 

years which followed, the level of the aquifer behind the dam was
 

measured (see Figure 3-3) (2 ) . The results were encouraging : the
 

aquifer level behind the dam was raised, particularly near the
 

structure itself, where water remains the longest. This is an
 

example of the important role of collinear dams in the replenish

ment of alluvial aquifers.
 

3.3 	 CHARACTERISTICS OF LAND SURFACES IN SOUTHERN MAURITANIA
 

jSouth of 180 latitude N)
 

A map based on ERTZ (NASA) satellite pictures (3 ) shows the
 

large surface areas covered by sand south of the 180 latitude
 

north. Even though sand does not cover some areas 100 %, it is
 

massively present everywhere. To the north of the 180 latitude,
 

100% sand coverage is the rule. In the south central area and
 

along the southern edge of the Dhar Ndma, rocky surfaces
 

domineinte (75%); the rest is sand. Elsewhere, sand and rock are
 

present is equal proportions, with the exc(,ption of the Dhar
 

Oualata (sand 75%, rock 25%).
 

As far as rain water runoff is concerned, the southern center
 

with its average proportion of 75% rock and 25% sand, appears
 

a favored region. This has already been discussed in the paragrap
 

concerning the extension of agricultural dams.
 

Surfaces covered 100% by sand formations can only be employed
 

for pastoralism (except for those zones where rainfed cultivation
 

is practiced. dirCri along the Senegal River valley). The sandy
 

zones furnish good grass grazing lands during the rainy season;
 

however, most rainfall infiltrates in these sandy soils, with
 

resulting absence of surface runoff.
 

(1) and (2) : Carte de Reconnaissance Hydrog6ologique de la
 

Mauritanie, Notice Explicative, Bureau Hydrogeologique,
 

Minist~re de l'Equipement, Service des Eaux souterraines,
 

1968.
 

(3) Drawn by the author
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Analysis of Figure 3-4
 

NATURE OF SOILS
 

SOUTH OF 18' LATITUDE NORTH
 

(based on NASA - ERTS Satellite pictures) 

Nature of soils 	 Approximate Major Zones Concerned
 
Surface area
 

100% covered by sand. 	 North of Western and
 
Gentle slope or flat Eastern Hodhs, Aouker,
 
terrain, except between 35.6 Trarza, Brakna
 
dunes.
 

75% covered by sand. Northeast of Dhar Oualata
 
25% rocky, gentle 6.2
 
slope.
 

50% rocky; 
50% sandy. 

185 South of eastern Hodh; 
East of Dhar Nma. 

Gentle to average 
slope. 

75% rock outcrops; 
25% sand cover. 
Average to steep slopes, 
particularly along 

39.7 
Catchment basin of Gorgol 
Wa-Wa, Guidimaka, Assaba, 
Tagant, Affol6. Western 
border of the cuesta of 

escarpments. Dhar Nma (escarpments,) 

TOTAL 100 %
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3.4 CONCLUSIONS
 

The large surface areas covered by sand in Mauritania,
 
added to the weak and irregular rainfall, constitute a grave
 
obstacle for rain water runoff and 
the creation of water
 

reserves.
 

Only the rocky highlands and stoney or clayey southwestern
 
rags (south of Brakna, Gorgol, Guidimaka) are favorable to runoff,
 
as only 25% of their surface areas are covered by sand.
 

However, sandy soils (with the exception of shifting dunes)
 
support good grazing grasses in 
the rainy season (see Chapter
 
on Major Vegetation Groups and Grazing Lands).
 

The drought experienced by Mauritania since 1968 has
 
resulted in 
sparce vegetable cover, which cannot efficiently
 
anchor the soil. Sands have become increasingly mobile, whetter
 
as shifting dunes or as sand covers invading the oued valleys,
 

perturbing water flow. Rapid measures must be taken to halt
 
these disastrous sand movements. One of the best remedies to
 
counter the progression of sands is the protection afforded
 
by vegetable cover, which anchors the 
soil. Over-grazing must
 
be avoided to protect the vegetation; in zones showing signs of
 
degradation, grazing must be forbidden.
 

For urgent cases of rapidly advancing shifting dunes, a
 
vegetable barrier of Euphorbia balsamifera may be efficient.
 

The possi'ilities for regeneration of the environment in
 
Mauritania will be examined in much greater detail 
in another
 

report.
 



CHAPTER 4
 

UNDERGROUND WATER
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4. UNDERGROUND WATER
 

4.0 Introduction
 

Because of the poor rainfall experienced by Mauritania,
 
underground water is of special importance as a potential resource
 
for the alleviation of water shortages caused by the drought.
 
Unfortunately, the hydrological and geographic conditions in
 
Mauritania do not favor the accumulation of underground water
 
and the replenishment of existing aquifers. There are no high
 
mountains to capture rainfall and permit runoff. Over most of
 
the country, altitudes are less than 500 meters; the rare exceptions
 
are all less than 1000 meters high (the hill near F'Derick,
 
Kediet-ei-Jill = 915 m, and certain summits in the Adrar massif,
 
the highest of which attains 830 m). it,addition, Mauritania is
 
located in the heart of the subtropical zone which dominates the
 
latitudes around the Tropic of Cancer. 
 No regions located along
 
these latitudes, throughout the world, experience abundant
 

rainfall.
 

An examination of the various studies conducted in Mauritania
 
reveals a complete lack of data on the recharge capacity of
 
aquifers. There exists no information concerning the rate at
 
which use exceeds recharge capacity; there is no way to determine
 

how much water may be drawn before risking aquifer depletion.
 
It is probable that present climate conditions do not permit
 
sufficient aquifer recharge. With the exception of the shallow
 
oeud aquifers, most Mauritanian aquifers are of fossil origin,
 
dating from much wetter periods. Unfortunately, no dAting of
 
Mauritanian underground water resources 
has been undertaken to
 
this time. These fossil aquifers are a vital non-renewable resource,
 
and given the present climate, they must be empl4.,2d with caution.
 

South of the 400 mm isohyetal line (see map), most spec 4 3lists
 

agree that rainfall is sufficient to largely contribute to aquifer
 
replenishment. However, the great majority of the country (abo,'
 
9/10ths) extends above the 400 mm isohyetal line.
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The lack of information concerning the lifetime of the
 

aquifers as a function of use is a serious problem; one of the
 
government's man priorities should be to estimate the volume
 

of water containad in the main aquifers and the exploitation rate
 

they can sustain:
 

- for urban consumption (the population of Nouakchott has
 
been "swelling" annually since the drought began).
 

- for industry
 

- for irrigation (except in the Senegal River basin)
 

This Chapter will attempt to define the different types of
 
undergro'und water resources, according to their locations and
 
formations. A general survey, this review will not evaluate each
 

local situation. The most complete inventory of underground
 

water resources in Mauritania thus far conducted was published by
 

the United Nations in 1975(1).
 

4.1 Major Zones Where Aquifers are Found
 

The major zones where aquifers are found correspond to three
 

major structural zones = the country : (see map)
 
- the Taoudeni sedimentary basin
 
- the Senegal-Mauritanian sedimentary basin (currently most
 

used for industrial and urban water supplies)
 

- the f'auranitanides platform and mountain range (cristalline
 
rocks)
 

In addition to these three major structural formations, both
 

the superficial wind-borne sands (very largely represented in
 
Mauritania) and the oued alluvial materials may harbor shallow
 

aquifers, most of which can be exploited during the rainy season,
 
and a few of which can be uscd during the dry season. The Tindouf 

Basin , which extends only slightly into Mauritania, will also 

be briefly discussed. 

(1) Renforcement du Service des Eaux Souterraines : Conclusions
 

et recommandations du Projet, DP/LIN/MAU-67-502-2 (New York
 

Nations Unies, 1975).
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4.1.1 The Taoudeni Basin
 

This sedimentary basin covers about two-thirds of the
 
country. It is limited on the west and the north by the Mauri
tanides pla-.form and mountain range and by the Regeuibat Dorsal,
 
against which lean the sandstone massifs of Assaba, Tagant and
 
Adrar. It is part of a large sedimentary basin extending over
 
about 2000 km, from Algeria in the north to Nigeria in the east.
 

In the west of the Taoudeni Basin (see Map 4-1, Zone lila
 
and cross-section C-D), the rock is relatively dense (quartzite
 
sandstone, sandstone and dolomites); these rocks do not usually
 

contain good aquifers, which are generally found in alteration
 
zones or fissures(diaclases ), such as found in the Tagant and 
Adrar plateaus. In this area, only the oeuds may sometimes give
rise to rather large aquifers, due to under-flow : the Oueds of
 
Seguelil, Tidjikja and Tamourt en 
Naaj. In the case of the Assaba
 
massif, numerous springs are found at 
the foot of cliffs, probably
 
due to direct infiltration of rain water in the diaclases of the.

sandstone plateau.
 

Large cracks and plications, particularly in the northern
 
part of this dense rock area (see cross-section E-F), have
 
separated these rock formations and reduced the size of aquifers-


The sedimentary formations of the west and center of the
 

Taouden; Basin date from the primary era.
 
The east of the Taoudeni Basin (see Zone IlIb, Map 4-1 and
 

cross-section C-D), is composed of younger rocks, dating from the
 
secondary era (Intercalated Continental, Jurassic supposed)
 
mostly coarse sandstone extending towards the east.
 
These sandstones contain good aquifers : the Dhar NCma 
 Oualata
 
aqpifers. A dry wedge, several tens of kilometers wide, exists
 

to the east of the Dhar, along the edge of the Intercalated 

Continental formation (see Map 4-1). 

The best aquifers, of regional extension, are located in the 

southeast of the country. 



- in 	the Continental Terminal, 
the water contained in the Dhar
 
Oualata and N6ma 
aquifers i.all fresh and exploitable yields
 
are high (up to 100 m3/hour)Pl~here are two aquifers, separated
 
by a fault :
 

- The Dhar N6ma-Oualata : which flows in more or 
less clayey
 
sandstone. 
 The water is fresh.
 

- The Ouartemachet pit aquifer 
: which flows in an oldei
 
Intercalated Continental sandstone formation, in contact
 
with 	the above aquifer at the large displacement fault.
 

-
The aquifers of the Aouker-Hodh "Window". They are located in the
 
southeast of the country, a zone relatively well supplied with
 
rain water and are fed by numerous wells. Three distinct
 
aquifers, of regional extension, were surveyed
 

The Aouker eolien sand aquifer This is a water table
 
located in a sandy massif 16 
to 60 meters thick. 
 It is
 
exploited by more 
than 350 wells and oglats. The exploitable
 
quantity is on the order of 1 to 
3 m3/hour. 

- The Hodh pelite aquifer : Located to the south of the Aouker 
aquifer, it circulates in the fissures of the primary 
formation (Cambrian). Its hydraulic continuity has not
 
been established, in spite of the very large number of
 
wells (781). 
 Yields vary from 0.2 to 2 m3/hour. 

- The Soft Sandstone Aioun aquifer : Located to the west of 
the Hodh aquifer. The Aioun sandstones, due to their little
 
consolidated characteristics and the tectonic vicissitudes 
they have undergone, are good aquifer materials. The 1975 
exploratory boring camPaign demonstrated that there is a 
generalized aquifer in these sandstones(
 2 ). Exploitable
 
yields vary from 0.2 to 
2 m3/hour.
 

Thus, the Taoudeni Basin contains 
a certain number of aquifers
 
which can be used for the 
improvement of southeastern Mauritania.
 

(1) "Renforcement du 
service des eaux souterraines", 1975,
 
Mauritania, Conclusions and recommendations, DP/UN/fIAU-67-502/2
 

(2) 	"Etude des possibilit~s d'implantation d'une unit6 de
 
traitement de viande dans 
le sud-est mauritanien", May 1977,
 
Minist~re de la Cooperation, Service de l'Elevage, SCET
 
International.
 



4.1.2 The Seneaalo-.ilauritanian Basin
 

Having a surface area of about 100 000 km2, 
this sedimentary
 
basin follows the Mauritanian coast and extends from the border
 
with Senegal In the south to Nouadhibou in the north (see map.).
 
The different strata 
of this basin, porrus or impermeable,
 
constitute "storage rocks", which contain the 
best aquifers in the
 
country. These sedimentary formations date from the secondary
 
(Maestrichtian) and tertiary eras 
and descend as they go towards
 
the west.
 

Pater is present in most of these formations. Due to the
 
unequal 
level of the platform in the west, the existence of clayey
 
materials at 
the base of the Eocene or the Continental Terminal
 
(continental deposits from end of tertiary), 
variations of the
 
lateral facies, particularly of the tertiary formations 
(Eocene),
 
which are sandy in the east and 
become calcareous in the west,
 
one can distinguish several different levels and aquifers
 
(see map)
 

- the Brakna aquifer (sandy Eocene)
 
- the Aniehtil aquifer (caicareous Eocene)
 

the Trarza aquifer
 

- the Bennichab aquifer 

- the Tirhersioum aquifer 
These are so called "regional aquifers", which extend 
over
 

nearly 100 000 km2 in Mauritania. The Trarza aquifer is located
 
in clayey sandstone: it is quite extensive, going from the Senegal
 
River valley in the south to the Inchi)'i in the north; it extends
 
practically from Aftout-es-Saheli on the Atlantic coast to
 
Boutilimit in the east. Yields from wells 
are relatively high,
 
usually more than I m3/hour.
 

This aquifer supplies the city of Nouakchott, from 18 water
 
bore holes drilled at Idini (located some 50 km to the southeast
 
of the capital on the Routilimit road). Some of these wells
 
furnish 25 m3/hour 
to 35 m3/hour, and even up to 90 n,3/hour. (1)
 

The city of Nouakchott alone consumes 12 000 to 
15 000 m3/hour
 
according to the season 
(increased consumption during hotter
 
months). The depths of these wells varies from 30 
to 70 meters

(1) Service de l'Hydraulique and SOhIELEC.
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some reach 100 meters 
in depth. The depth of wells increases
 
from the west to 
the east. This aquifer also supplies (by wells)
 
the- towns of of Boutilimit and Mederdra (wells are 80 to 90
 
meters deep at Boutilimit). Since this aquifer contains mostly
 
fossil water, its exploitation must be carefully supervized.(1 )
 

The Bennichab Aquifer, is identical to the irarza aquifer,
 
but 
located farther north. It supplies the Akjoujt mining center,
 
which in 1973 used 5 200 m3/day, of which 300 m3/day were for
 
the town of Akjoujt.
 

The Tirhersioum aquifer, part of the Continental Terminal,
 
as are the two preceeding aquifers, is located in 
the extreme
 
northwest of Mauritania. 
It supplies the city of Nouadhibou.
 
by bore holes.
 

The Brakna aquifer, contained in tertiary sandy materials
 
(coastal sands from middle Eocene), 
is located along the eastern
 
edge of the Senegalo Mauritan.ian basin. It a good aquifer;
is 

wells are from 20 to 30 
meters deep. However, towards the east,
 
the rise of the impermeable base of the Mauritanides range causes 
the appearance of a sterile band 20 to 
30 kilometers wide
 
(parallel to the mountain range).
 

The Amechtil aquifer, located to the west of the Brakna aquifer
 
is exploited over 
a area of 30 to 40 kilometers. It is contained 
in
 
dolomite-limestones dating from the tertiary era 
(Eocene). Wells
 
are from 40 to 85 m deep; due to fissuration of the limestone,
 
yields are mediocre or very low.
 

The extension of these aquifers 
is limited in the west,
 
towards the Atlantic Ocean,by salt water penetration under the
 
fresh water formations (See Map 4-1 and cross-section A-B).
 
The salt zone covers about 20 km along the edge of 
the Aftout-es-

Sahdli and becomes more than 100 km wide in 
the Inchiri where it
 
separates the Trarza aquifer from the Bennichab aquifer.
 

The exploitation of these aquifers must be 
studied and
 
rigourous supervision employed 
, due to the risks of salinity.
 

(1) Page 10, Atlas de Mauritanie, 1977.
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4.1.3 	 Aquifers in Cristalline Rock Regions
 

(Base of Regueibat Dorsal and Mauritanides mountain range)
 

A continuous zone of cristalline rock separates the two
 

sedimentary basins
 

- to the north, the Regueibat Dorsal, a vast granite unit
 
(lib on 	Map 4-1) oriented from northeast to southwest. The rock
 
presents little evidence of major cracking.
 

- the Mauritanides Arc (IIa on Map 4-1), approximately
 
oriented north-south, crosses 
the western area of Mauritania, from
 
the level of Nouadhibou in the north to south of Guidimaka (and
 
extends into Senegal). Most of the Mauritanides Arc is composed of
 
schist 	with granite intrusions. In the northern part of the Mauri
tanides Arc, yield varies from 0.1 to 
10 m3/hr in the sandstones,
 
jaspers and dolomites. In the South (Guidimaka), yield is from
 
0.1 to 3 m3/hr in schist and volcanic rock, and from 0.1 to 0.5 m3/
 
hr. in the ante-Cambrian schists 
(in the Aftout between S6libaby
 
and. M'Bout). There are large faults in the southern part of the
 
Mauritanides Arc. The water is 
ust'lly of good chemical quality.
 

The aquifers of the Regueibat Dorsal are exploited by a small
 
number of pastoral wells, but these aquifers are extended
more 

and continuous than the other aquifers found 
in cristalline rocks. (1)
 
Yields could be greater,but salinity is usually high : for example,
 
from 1 to 20 grams/liter at Tiris, North of Zou6rate; 0.5 18
to 

grams/liter in the Amsaga, and I to 5 grams/liter in the heart of th.
 

Regueibat Dorsal.
 

In the cristalline rock regions, aquifers usually quite
are 

localized and are generally associated with faults, fissures and
 
zones where the chemical and mechanical actions of atmospheri.c
 
agents have created permeable materials in which water can accumulate,
 

On the -hole, there are few large aquifers in the cristalline
 
rock formations; only along the stratification planes and altera
tion zones can reasonable quantities of water be found. The large
 
faults 
cracking the southern part of the Ilauritanides Arc prevent
 
the formation of large water basins, 
as they separate the region
 

into multiple distinct units.
 

(1) Renforcement du Service des Eaux Souterraines, PNUD, 1975.
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The precise dating of the underground water contained in
 
cristalline rock has 
not been undertaken in Mauritania; it
 
would be interesting to determine their age by chemical 
and radio
metric examination, in order to 
better control the use of this
 
fossil water. However, it appears probable that these waters
 
are fossil, accumulated during 
a period when the climate was
 
wetter in the Sahara. The profound alteration of the granites
 
in the north of the 
country confirms the existance of more humid
 

climat-es in the past.
 
At present, average annual rainfall in the north of Mauri

tania is less than 100 mm. Therefore, there is only slight
 
replen'shment of these aquifers.
 

To the south of the 180 
latitude north, the Mauritanides
 
Arc receives an average annual rainfall 
varying from 200 mm in the
 
north to 600 mm in the south (Guidimaka). In these regions, precipi
tations probably participate directly in replenishing aqui;,ers
 
in those areas where altered cristalline rock and cracking are
 
extensive. Cristalline rock aquifers 
are also replenished when
 
rainwater causes 
the oueds to flow, due to infiltration of the
 
altered rocks in contact with the oued alluvium (see cross-section
 

G-H).
 

The quantity of oued flow which contributes to aquifer replenish
ment is not known; given the modest volumcs of average annual
 
rainfall, 
it is not certain that present aquifer recharge is assured
 
above the 400 mm isohyetal line. 
 Therefore, the use of underground
 
water in cristalline rock must be 
strictly controlled, in order to
 
avoid the exhaustion of these hydraulic resources, in particular
 
during the current drought cycle.
 

4.1.4 Shallow Aquifers
 

There are many shallow aquifers under the oued alluvial
 
formations (and under the only permanent water 
course in Mauritania,
 
the Senegal River) and under the sand-covered zones corresponding
 
to eolian dune formations (see cross sections G-H ind I-J).
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These shallow aquifers are usually less than 10 m deep and the
 
water level (piezometric level) 
is reached a few meters underground.
 
The shallow aquifers are usually found only in alluvial zones, in
 
the beds of oeuds or topographical depressions. In the sand dune
 
areas, shallow aquifers are more extended (especially in the s6uth
 
of the country, where rainfall 
is higher, around 400-600 mm/year).
 
Elsewhere, the sand zone aquifers are 
located in depressions
 
between dunes (see cross-section I-J). In general, these aquifers
 
are continuous, as 
they circulate in soils with fairly homogeneous
 
textures (sands, gravels, etc.). 
 Water is obtained by inflltrat',en
 
(water accumulates in the topographic depressions where it stagnates
 
after heavy rains). Thus, the number and 
size of these shallc
 
aquifers depends directly on the volume of rainfall and soil
 

texture.
 
In the north of the country (receiving less than 200 mm annual
 

rainfall), these aquifers cannot be exploited without risking
 
depletion. 
 In the south (Senegal River alluvial zone, for exa:.Iple),
 
rational permanent pumping can be planned, as the aquifers are
 
much thicker and are replenished either continually or 
at least
 

periodically (I ).
 
These shallow aquifers are exploited by several thousand oglats,
 

a traditional structure well-adapted to shallow aquifers on soft
 
terrains; unitary yields 
are low. These traditional shallow wells
 
are dug by hand (see cross-sections G-.H and I-J). Water is also
 
drawn by hand, laborious work which may require an entire day.
 
Formerly the 
task of slaves, drawing water is now performed by the
 

users.
 

The utensil for drawing water 
is called a delou. Traditionally,
 
this recipient 
was made of goit skin, shaped into a hemisphere with
 
the opening maintained by an iron circle. For the 
last 20 years,
 
most delous have been fabricated from old inner-tubes. By lowering
 
the delou into the well 
on a rope, a man can draw an average of 300
 
liters per hour (2 ).
 

[lost shallow aquifCers contain Fresh water, and are employed only
 
to supply drinking water for men and animals.
 

(1) Renforcement du Service des Eaux Souterrainos, PNUD, 1975.
 
(2) Charles Toupet, p. 235, "Scdentarization of Nomads 
in Central
 

Sahelian ilauritania", 1977.
 



The oued palm groves develop spontaneously, due to the direct
 

water supply to the roots from the aquifer.
 

It is difficult to calculate the total yield exploited from
 

shallow aquifers in Mauritania, due to the season variation of
 

use and the methods of drawing water. It is about 25 000 m3/
 

day.()
 

The shallow aquifers can be classified in 3 sub-groups,
 

despite their dispersion, and considered as hydro-geographic units
 

on the basis of the type of deposits and formations covering them ( 2 ]
 

-fresh water alluvial aquifers
 

-salt water alluvial aquifers, with fresh water lenses
 

-fresh water alluvial aquifers under colien sands
 

4.1.4.1 	Fresh water alluvial aquifers
 

Three types of fresh water alluvial aquifers.can be distin

guished :
 

a)colstantlyrelenished aguifers
 

This is the case for the aquifers of the Senegal River
 

and Gorgol River, in the south of the country. The
 

Senegal River is the only permanent water course in
 

Mauritania. Exploitable yields in these river valleys
 

are :
 

minimum 	: 3 m3/hour
 

maximum :30 m3/hour
 

The aquifer of these two water courses is hydraulically
 

continuous with the coastal basin water table.
 

The Senegal alluvial aquifer is linked to the river
 

floods, during which the river bed can attain 20 km
 

in width. The flood iwater impregnates the alluvium,
 

infiltrating the adjacent formations (sands, sandstones,
 

limestones). This aquifer is employed by the towns and
 

villages along the river basin. Its yields depend on
 

(1) and 	(2) PNUD project - auritania 1975 - DP/UN/HAU-67-502/2
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the nature of the storage rocks and the age of the
 

well.
 
b)regularl _relenlhe d agui fers Laal re2enishment1
 

Most of these aquifers are located between the river
 

and the 200 isohyetal line (see map).
 

The exploitable yields recorded are quite variable
 

minimum : 0.1 m3/hr
 

maximum : 80 m3/hr
 

c)irregularly.re2ienished aguifers
 

These aquifers are located north of the 200 mm isohyetal
 

line. The exploitable yields are quite variable, from
 

0 to 25 m3/hour.
 

Of these three types of shallow aquifer, the first is the
 

most advantageous and the third the least advantageous from the
 

standpoint of size, thickness of aquifer and yield. Types b and c
 
occur in the oued alluvial materials and are usually referred to
 
as "oued aquifers". They are of primordial importance; for example,
 

in the Adrar, the Seguelil aquifer (Atar) permits the existance
 
ot a palm grove, due to underflow. Host oases depend directly on
 

oeud aquifers. These aquifers are quite fragile, their replenish
ment being dependant on annual or periodic oued floods.
 

Among the better oued aquifers are :(1) the Ajkoujt Khatt,
 
where the aquifer is large due to alteration of the do lerites, and
 
the Seguelil oued aquifer, where the aquifer alluvium penetrates
 

the fissures and "issolution holes of the limestone near the
 

sand-covered oeud bed. The resources of the Tidjikja oued (Tagant)
 

are more limited, for the subjacent sandstone is impermeable
 

and unaltered, so that the aquifer is restricted to the sand

covered oued bed.
 

(1) Atlas de i;auritanie, 1977, p. 12
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4.1.4.2 Salt Water Alluvial Aquifers with Fresh Water Lenses
 

a) 9g tal g!ifers contaminated byea water
 

These aquifers are located in the Aftout-es-Sahli
 

and the Delta. Only the fresh water lenses, formed by
 
rain water infiltration, are exploited.
 

These aquifers are located within the limits of the
 

coastal salt-water wedge. (See map 4-1). The exploitabli
 

yields are low, about 0.1 m3/hr maximum.
 

b) The Sebkha aguifers (Sebkhas are saline and gypsum
 

depressions)
 

The fresh water lenses are exploited by oglats. The
 
coastal sebkha of the Aftout-es-Sah~li are usually
 
distinguished from the sebkhas in the interior
 

(numerous in the north of the country).
 

4.1.4.3 Eolien sand fresh water aquifers (."Pe-eched aquifers")
 

There are two types, according to rainfall
 

a) Iregylar1 .re1lenished aguifers
 

Located to the north of the 200 mm isohyetal aline.
 
Example : the Akchar and Azeffal dunea -an.the-west
 

coast (about 200 latitude north), the vast eolian
 
sand formations of theOuaran, in the center of the
 

country (North of the Aouker) and the Mreyye in the
 
east and center of the country (Majabat al Kojbra), etc.
 

Exploitable yields are low : 0.1 to 0.2 m3/hour.
 

b) B2gular1. re1lenished _Dguifers located south of the
 

200 mm isohyetal line
 

These aquifers are found in the numerous eolian sand

covered zones south, of this isohyetal line, especially
 

near Aoukar, Hodh and the Affol6, etc.
 

Exploitation yields are variable
 

minimum : 0.1 m3/h
 

maximum : 10 m3/h
 



These aquifers exist when rainfall permits and where
 
an 
impermeable subbase prevents deep infiltration.
 

In the case of the aquifers in the coastal dune zone, lenses
 
of fresh water from rainfall lie on a denser salt-water layer.
 
These shallow aquifers are important as they are often the only
 
resource for herdsmen and certain towns 
in the north and center
 
of Mauritania. They are very fragile and 
require constant
 
supervision and limited exploitation. The Senegal river basin
 
aquifers present much less risk, 
as the river water is a
 
permanent source of renewal.
 

Some Remarks on the Tindouf Basin
 

Only a small area of this basin is represented within
 
Mauritanian territory, in 
a region known as the "Zemmour Noir",
 
the southern end of the Tindouf basin, and by the "North Yetti"
 

(see Map 4-1). 

Located north of Bir Moghrein, the Zemmour Noir covers a 
small area (about 2 500 km2) or 2.24% of Hiauritania; it has an 
average altitude of 400 meters. 

The Zemmour and Yetti 
plateaus are carved from sandstone
 
and limestone dating from the primary era. 
 The only water holes
 
are oglats, some of which have an 
aver.aga salinity as high as
 
5.2 grams/liter; others have salinities lower than 2 grams/liter.
 
These oglats give very little yield : less than 1 m3/day. iost
 
of them are located in oued alluvia. However, the Tirhirt oglats
 
depend on water from sandstone fissures. 
(Note : there is no permanent
 
population in the iMauritanian Zemmour Noir zone, only nomads who
 
move their camps as a function of the availability of grazing and
 

water.)
 

4.2 Yields and Problems of Underground water exploitation
 

4.2.1 	Cristalline Rocks In general, cristalline rocks are
 
not good water reservoirs aid are difficult to exploit;
 
they have the least potential for rural development projects.
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Finding and exploiting rock contained water is often expen
sive and the quantities obtained are usually small. This has been 
the case of the granites in the north of Mauritania (Zone IB, 
Map 4-1), which form the Regeuibat Dorsal, and the metamorphic 
rocks of the Mauritanides Arc (Zone Ha).
 

In cristallino rocks, the most 
readily accessible underground
 
water reserves are 
found in the alteration mantle 
and the subjacent
 
cracked zones (see cross-section K-L). 
 The thickness of altered
 
rock layers is 
quite variable. The thickest alteration mantles
 
are found 
in areas where, in the geological past, climate
 
conditions were more 
humid and consequently, the rocks 
were
 
decomposed under the ground. 
 This is the case in certain granite
 
zones in the north (Regeuibat Dorsal). The thickness of the alter
ation mantle tends to increase in convex areas 
: mountains, rock out
crops, etc.
 

According to 
a USAID study (1 ), the following yields 
were
 
recorded for various types 
of rock formations (Table 4-1)
 

TABLE 4-1
 
Type of Rocks Well Production Depth of Well (m)
 

(m3/hour)
 
Schist 
 0 to 20 
 25 to 80
 
Quartzite 
 0 to 5 
 25 to 80
 
Granitps and
 
Granitic Gneiss 
 0 to 10 
 30 to 80
 

Table 4-2 shows the yields for cristalline rocks recorded in
 
Mauritania (2)
 

(1) this data comes from neighboring covntries and must be 
used with
caution, as yields are not 
necessarily similar to those
Mauritania. Source : Water Supply to Rural 
in
 

Zones and Sanitary
Improvements, Preliminary Analysis, African Bureau, USAID,

Contract AFR-C-1197, March 1978.
 

(2) Renforcement du 
Service des Eaux Souterraines, Mauritanie, PNUD,
1975. 
 Data from table entitled 
" Classification and Characteristicof Underground Water Resources in Mauritania".
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TABLE 4-2
 

Type of Rock Exploitable Yield Piezometric level Location -

(m3/hQur) (depth in meters) 

Minimum Maximum 

Schists 0.1 
 6 to 35 Mauritzinides Arc
 
Chloriteschists 0.1 5 5 to 30 
 "
 

Micaschists 10 20 40 to 50 
 F'Dvrick-Zourate
 
Quartzites 0.1 
 5 5 to 30 
 Mauritanides Arc
 
Ferruginous

Quartzites 20 50 
 25 to 40 F'Derick-Zou~rate
 
Gneiss Granites 3 
 5 to 20 R~gueibat Dorsal
 

The reconnaissance of underground water 
in the rocks of
 
Mauritania is difficult. For 112 exploratory borings (PNUD project)U)
 
pro-specting for underground water in Mauritania, the 
following results
 
were 
obtained for sedimentary and cristalline terrains
 

- fresh water (2 grams/liter)-30 % of borings
 
- brackish water 
(consumable by livestock) (2 to 5 grams/liter)-.
 

15% of borings
 
•-:at water (not consumable) (5 graips/liter)-28 % of borings
 
- unproductive borings - 24 %
 
Thus, 52 % of the borings were unproductive or produced unusable
 

watersi Most of the unproductive borings occurred in cristalline
 
terrains 
: Amsaga, Tiris - Zemmour blanc, Tijirit. Of 72 borings, 2
 
wore non-productive (32%) and 49 produced water (68%) 
of which :
 

- 15 fresh water (21 %)
 

- 11 brack water (15 %)
 

- 23 salt watc. (31 %)
 
Wells drilled in cr'stalline -ock are exposod to the risk of
 

non-replenishment during drought cylos and tend 
to dry up, due to the
 
relatively low storage capacity of 
the lossened rock.
 

(1) Renforcement du Service des Eaux Souterraines, Mauritanie, 1975,
 
PNUD - DP/UI/MAU-67-502-2
 

For more information, see the above reference
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During the drought in the West African Sahel, many of these
 
aquifers were dried up. 
 Drilling and exploitation of wells
 
drawing upon these aquifers must be undertaken with care, to avoid
 
the rapid exhaustion of these water 
resources.
 

4.2.2 	Sedimentary Rock
 
Sedimentary rocks usually contain much larger water 
reserves
 

than cristalline rock. However, the older 
sedimentary rocks
 
(Paleozoic) have been consolidated, duo to the settling and com
pression of the covering strata. 
 These ancient rocks contain water
 
in fissures and between the stratification planes. In Mauritania,
 
dense, consolidated sedimentary rocks 
are found in the west of the
 
Taoudeni Basin (Zone lia - iap 4-1). 
To the south of this basin,
 
these 	rocks have been fragemented by fissures and the aquifers are
 
small. A schematic representation of a typical aquifer in ancient
 
sedimentary rock (Assaba region) is 
given in cross-section M-N,
 
which shows tbe small extension of these aquifers within the 
rock
 
bed.
 

On the basis of data from regions close to Mauritania, one
 
can estimate the yield from wells in 
consolidated sedimentary
 
rock, but these estimates must, of course, be used with caution {1 ).
 

Sandstone is usually the dense rock most likely to 
contain
 
water, but dolomite and limestone may also furnish good quantities
 
of water, flowing in the spaces formed by stratifications and faults
 

TABLE 4-3
 
Type of Rock 'Well Production (m3/hr) Well Depth (m)
 

Sandstone 
 I to 5 
 10 to 200
 

Clayey schist and/
 
or silt 0 to 5 5 to 70 
Dolomite and/or 
limestone 0 to 20 15 to 100
 

(1)These data concern neighboring countries with identical geographical
 
structures. 
 However, application of these figures may cause considerable
 
error, and they must be applied with caution. Source : West Africa :
 
Water supply to Rural Zones and Sanitary Improvements, preliminary Analysis,
 
USAID, African Bureau, Contract AFR-C-1197, March 1978.
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In Mauritania, the following yields have been recorded
 

from aquifers in consolidated sedimentary rocks : (1)
 

TABLE 4-4
 
Type of Rock Exploitable Yield 

(m3/hour) 
Minimum Maximum 

'"Piezometric level 
(depth inmeters) 

Location 

Quartzitc 
stone 

sand
0.5 3 0 to 10 Assaba, Tagant 

Quartzite sand

stone 0.5 3 0 to 10 Center of Adra-

Dolomite 

Dolomitic lime
stones 

0.1 

5 

30 

20 

5 to 10 

20 to 80 

Amogjar Pass 

Amechtil 
Limestone with 
stromatolites 20 50 10 to 50 Atar 

The younger sedimentary rocks of the Senegalo-Mauritanian basin
 
and the east of the Taoudeni basin offer better potential for
 
underground water reserves.
 

The Continental Terminal san(dstones of the coastal basin and
 
the Intercalated Continental sandstones of the Taoudeni basin are
 
less consolidated and therefore more permeable, allowing free water
 
flow within the rock.interstices. The approximate yields for this type
 
of rock formation are given below, based on 
similar geological sites in
 
neighboring countries(2 ).
 

TABLE 4-5
 

Well Production (m3/hr.) Nell Depth (m)
 
Continental Terminal 50 to 150 50 to 300
 
Intercalated Continental 
 25 to 250 30 to 350
 

(1)Classification and Characteristics of Underground Water Resources in
 
Mauritania, from "Renforcement du Service des Eaux Souterraines 
- Mauritanie",
 
PNUD, 1975.
 

(2)Source : "Water Supply to Rural Zones and Sanitary Improvements", Preliminary
 
Analysis, African Bureau, USAID, Contract AFR-.C-1197, March 1978.
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The yields furnished by aquifers 
in permeable rock in the SenE
 
galo-Mauritanian basin are given again 
here for purposes of compari
 
son
 

TABLE 4-6 

I 
Aquifers Type of Rock Exploitable Yields Piezometric Level 

[ ,3/.hour) (Depth inmeters) 

finimum !,aximum 

Trarza ,Many-colored 15 
 100 5 to 80
Bennichab (clayey sandstones; 50 70 50 to 60
Bfine to coarse
 
Tirersioum - sands; lenses 
 10 50 
 20 to 35
 

of clay
 

Brakna Fine sands 15 
 50 10 to 60
 

The Iaestr4chtian deep aquifer (secondary age) 
of the coastal
 
sedimentary basin is contained in fine to 
coarse sandy materials with
 
clayey bands. Yields are variable, and often quite high
 

To the east of Lake Rkiz 
: 30 to 50 m3/hour
 
To the west of Lake Rkiz 
: 150 to 300 m3/hour
 

The salinity rates 
in this aquifer can attain 17 grams/liter
 
(as at Idini (test boring SE 4), which constitutes a serious handicap.
 

However, drilling in the Lake Rkiz 
area has revealed wp.ter of
 
satisfactory quality : 0.7 
to 1.4 grams/liter of salt; 
this opens new
 
perspectives for the future.
 

The aquifers in the Intercalated Continental, 
in the east of
 
the Taoudeni 
basin, are contained in soft sedimentary rock (aquifers
 
of the Dhar N;-,na-Oualata and the Ouartemachet pit). 
 The following table
 
gives yields for these two aquifers.
 



Table 4--7 72 
Aquifer Type of-Rock Expoitable Yield Piezometric 

Tm.nhour) Level 

_Inimun Haxtmum (depth/meters 

Dhar Nema, 
Oualata 

Coarse sandstone, 
more or less 5 30 50 to 75 
clayey 

Ouartemachet White sandstone, 20 100 40 to 65 
Pit clayey 

Estimation of th19-mresres of the Trarza aggjfer aIdn, 

In 1968, the reserves of the Trarza aquifer exploited at
 
Idini were evaluated at 100 million m3(1), over a borrow area
 
of 180 km2. A yield of 20 000 m3/day during 10 years would be
 
possible using 20 wells, after whith salt pollut'on could
 
attain 2 grams/liter (2 ) . However, it must be borne in mind that
 

this is only an estimate.
 

4.2.3 Replenishment of Oued Alluvial Aquifers
 

Agricultural 
dams across oueds (as at Oualata) contribute
 
to the replenishment of alluvial aquifers along oueds, and at the
 
same.-time serve to 
water herds and for floodland cultivation. At
 
Atar, the Segeill oeud darn plays this same role. By ato-ing runoff.
 
the dam permits better infiltration and minimizes water losses. The
 
water table rises during years of good rains, and the dam sometimes
 
permits increased replenishment due to the subjacent rocks when
 
they are fissured (as in the Atar dolomites). It would be very
 
useful 
to have precise measurements of aquifer replenishment rates,
 
in order to supervize exploitation.
 

4.2.4 Cemented Wells and Oglats (by Region)
 

Of the total of 2169 cemented wells and 6 511 oSlats inven
toried by the PNUD project 3 ) , the Trarza aquifer has the largest
 
numbers : 500 cemented wells (23%) and 1200 oglats (18%) I
 

(1) P. Elouard (173), Recherches d'Eau en 1lauritaniu depuis 1968.,
 
(2) Ibid, citing Ph. Roussel (1968).
 

(3) Renforcement du Service des Eaux Souterraines, Conclusions
 

et Recommendations du Projet; Mauritanie, PNUD, 1975.
 



_____ 

73
 

The following table shows the aquifers having the most 
water holes (cemented wells or oglats) in Mauritania; these 
figures reflect the potential of the aquifers, the accessability of 
the water and the pastoral vocation- of these regions. 

_______ able 4.' 
Cemented Wells % of Oglats % of Oglats
 

Aquifers (Total : 2169) Total (Total=6511) T0I + Wells,
 

Trarza 500 23/0- 1200 185% 1700
J t 201j
 
Hodh Pelites j 22%
474 292 4.5 % 566 6.5
 
Brakna 
 200 9% 20 0.0 % 220 2.5%
 
Aouker 150 7% 200 3 % 350 4 %
 
Amechtil ICO 10 110
4.6% 0.15% 1.3%
 
Chemana-Gorgol 130 200 %
5 % 3 320 3.8%
 
Freshwater
 
sand-covered
 
aquifers south 70 
 3 % 1200 18.5 % 1270 14.8
 
of 200 mm iso
hyetal line
 

Aloun sandstone 47 2 % 56 0.9 % 93 1%
 

4.3 Conclusions
 

There are good potential water resources 
in ilauritania, but
 
they are unequally distributed, due to the geological structure and
 
nature of storage rocks. As as
far is known, with the exception of
 
shallow aquiiers, most of the aquifers currently exploited to
 
supply large urban centers (such as Nouakchott, Akjoujt, Zou~rate,
 
F'Derick, Nouadhibou) contain essentially fossil water. These
 

cities are all located north o'l" the 400 mm isohyetal line and
 
receive limited average rainfall (less than 200 mm). The annual
 
replenishment of these aquifers is not 
known, but it is estimated
 

as slight.
 
The Senegalo-?auritanian basin located along the Senegal River i
 

is replenished in part by the alluvial aquifer. In years of high
 
flood, river water invades the Aftuut-es-Sahfli and the Lake Rkiz
 
depression, causing much more axtense infiltration. Those floods
 
play an important part in replenishing thu aquifers of the Fenegalo-

Mauritanian basin. 
 The Diaia and 1anatali dams, by regulating
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the river flow, will decrease floods and ray play a negative
 
role in aquifer replenishment. However, these dams will have
 
a very positive effect on agricultural development.
 

On the overall, Mauritani? has fairly large, but fragile,
 
water resources. There do not exist many large fossil aquifers
 
and most of the nation depends on shallow aquifers, which depend
 
on oued floods (which are a function of rainfall). The present
 
trend towards increased aridity imposes rigorous controls of
 
aquifer exploitation to avoid depletion.
 

North of the 400 mm isohyetal line,all water exploitation
 
must be strictly supervized, so as not to surpass the recharge
 
capacity of the -quifers. Sufficient water reserves must be
 
maintained so that the population may withstand the continuing
 
drought, until such time as rainfall allows substantial increase
 

of aquifer reserves.
 
It has been noted that there are very high evaporation rates
 

from the soil and from plant transpiration in the arid Saharan
 
regions, towards the east of the country. Evapo-transpiration
 
is such that all infiltrateo water is returned to the atmosphere
 
in regions where rainfall is less than 400 mm"( ) . Efficient
 
infiltration occurs in these regions only when runoff can
 
concentrate in temporary linear flows (oeuds), that is, when
 
there exist impermeable rock surfaces such as in the Adrar and
 
Tagant massifs, and in those sandstone and cristalline massifs
 
which have not been invaded by sand.
 

A good example of this phenomenon is the Akjoujt aquifer,
 
the size of which has surprized hydrogeologists 2 ) . Only about
 
90 mm of average annual rainfall is experienced at Akjoujt,
 
in three or four rains. This water runs off from the impermeable
 
cristalline rock in sheet or diffuse flows. As penetration is
 
practically nil, the water concentrates in low areas and forms
 
large linear flows, as the runoff from the 100 km2 catchment
 
basirn is received. These linear flows correspond to oeuds
 
(called Khatt) which occur only several days per year. However,
 
this water infiltrates into the sandy alluvium of the bed and
 
penetrates the fissures of the subjacent dolerite.
 

1)and(?)P. Edouard (1973), Probl6mes d'Eau et Sous-*sol 
de Mauritailie,
 
Communication au Colloque do Nouakchott, Dec. 17-19, 1973.
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To the south of the 400 mm isohyetal line (the southern parts
 
of Administrative Regions 2, 3, 4 and 10), there is less risk of
 
aquifer exhaustion, as rainfall volumes are sufficient to aid
 
aquifer replenishment (average annual rainfall may attain 650 mm 
in
 
the south of the Guidimaka). However, the southern part of the
 
country has not escaped the effects of the drought, which limit
 
aquifer replenishment. 
 In 1979, rainfall in the south was deficient:
 
Selibabi received only about 50% of normal precipitations (324 mm) (1 )
 

It is certain that rainfall directly affects the shallow aqui
fers; its actions on deep aquifers have never been quartified. The
 
drought has provoked a decrease in aquifer levels; some shallow
 
aquifers have totally disappeared. The deep aquifers appear to be
 
less directly dependant on rainfall.
 

The introduction of motor-pumping must be undertaken with
 
caution. The traditional mthods of drawing water, using the delou,
 
required effort and limited wastage. Since the motor-pumps requirc
 
little human effort and do not require supervision, users may be
 
tempted to draw more water than necessary. In addition, motor
 
pupips may be used for agriculture in areas where the water 
resources
 
are not sufficient. Therefore: all massive use of motor pumps
 
must be rationally conducted.
 

The growing urban areas of Ilauritania (Nouakchott went from
 
5 807 inhabitants in 1961-62 to 134 986 in January, 1977(2)) and
 
industrial development consume larg,- quantities of water from the
 
fossil aquifers, and risk depleting them over a period of time.
 
Intensive pumping of the underground water in the coastal sedi
mentary basin will 
increase salinity and render the water unfit
 
for human consumption. 
 It is clear that economic activities and
 
the well-being of the population can be seriously affected by
 
over-exploiting the aquifers.
 

In the case of oases exclusively dependant on shallow aquifers
 
(replenished by rainfall), particular care must be taken to 
protect
 
the aquifer resources.
 

Intensive prospecting for underground water should be under
taken in those regions where the risk of aquifer depletion is
 
greatest due to population concertrations. In the Trarza,
 

(1) The "CHAAP, Saturday 5 and Sunday 6 January, 1980, page 3,
 
Article by Kane Selly.
 

(2) Provisional results of General Population Census. Population
 
as of Jan. 1, 1977. Central Census Bureau, linistry of Planning
 
and Mines, IRM.
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prospections in the Maestrichtlan are underway in the hopes of
 
finding resources to replace those currently exploited, once they
 
have been exhausted or become unusable 
(too salty). However,
 
these prospections do not always give results. While awaiting
 
these hypothetical discoveries, the rythym of aquifer exploitation
 
must be calculated so as to assure the longest possible use of
 
known resources.
 

At present, desalinization of sea water to replace aquifer
 
resources is too expensive and cannot benefit the regions far
 
from the ocean. Management of the water resources is thus a
 
vital necessity if Mauritania is to assure the future for its
 
population.
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MAJOR SOIL TYPES
 



(Fig. 5-.1)
 

Legend - Map of Major Soil Types of Mauritiana
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}ig. 5. 2 

Detailed Legend of Map of Soil Potentialities 

(bas.ed on 0. R. S. T. 0. M. Pedological Map, scale 

1/500 000, in the "Atlas International de l'Ouest 

Africain - 0. U. A.") 

- Desert and sub-desert soils. 

Little evolved raw mineral soils. Few agricultural potentials, 

unless irrigatiun of sub-desert soil (high cost). Oasis agriculture. 

- Varied halciorphic soils (saline and halic soils)
 

No agricultural value, without large investments.
 

- Little ev .olved ccnplementay soils 

Can be used for agriculture only if water and organic matter 

supplied (high costs). 

- Erosion soils, raw mineral (crusts) and little evolved soils. 

Extensive grazing. When rainfall permits, cultivation in valleys 

aryd on gravelly soils at edge of crusts (2-3 to 5%of surface). 

- Isohumic soils -'sub-arid soils (steppe). Weak cultivation potential 

due to sparse rainfall. Varied cultivation possible with irrigation 

and fertilizers.
 

- Ferruginous end ferralitic soils (+ hydromorphic soils in low lands, 

about.5- 8%of the surface area). 

Thick, dense soils of variable chemical richness. Major factor 

lirmiting agriculture : raintall distribution. With sufficient water, 

good yields for var:ied cultivation (millet, peanuts, cotton, etc.) 

if phosphates and organic matter suppli d , and land protected against 

erosion. 

Varied chemical richness. Permanenf.ly or periodically saturated 

with water, either surfade or deep, requires drainage to be cultivated. 

Possibility of varied crops and interesting potential for rice 
.cultivation. 

.Expandizn Clays (Black tropical clas) 

Rich soils, but heavy and requiing water. Difficult to work witA 

traditional methods. Good yields for varied crops (millet, sorghum, 

cotton, fruits, suagr cane, etc.) if mechanically worked and irrigated. 

- Brown tropical solls 
The richest soils of the Sahel zone, dense but not deep. 

Very sensitive to erosion. 

Varied crops possible (cotton, for example). 

http:Permanenf.ly
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5. 
 MIAJOR SOIL TYPES OF MAURITANIA
 

5.0 Introduction
 

Most soil studies in Mauritania have been linked to 
agricultura
 
development, which explains why they often 
concentrate on the fertile
 
Senegal River valley, rather than the other parts of the country,
 
which do not have cainparable hydro-agricultural potential. Studies
 
of the Senegal River basin were 
begun by the Inter-State Committee,
 
created in 1963 by Guin~e, Mail, Senegal 
and Mauritania. This
 
committee was replaced in Hay 
.968 by the OERS (Organisation des
 
Etats Riverains du Fleuve Senegal). In flarch, 1972, the OERS
 
projects were transferred to the OPiVS (Organisation pour la Hise en
 
Valeur du Fleuve Senegal), created by the 
three nations bordering
 
the Senegal River and 
concerned by the economic development of this
 
zone (Senegal, Mali and Mauritania).
 

In the Senegal 
River basin, the annual flood deposits fertile
 
silt and permits extension of cultivation to the oualo floodlands;
 
during drier periods, its permanent flow permits sedentary cultiva-

tion.
 
Although the other zones of Mauritania do not have comparable
 

potential, there are some zones which have 
been studied for agricul
tural development (with accompanying pedological studies). 
 These
 
zones are :
 

- the Gorgol Blanc and Gorgol Noir valleys
 

- the Bogh6 plain
 

- Lake Rkiz (Trarza)
 

- the Aftout-es-Saheli region
 
(these four areas 
are part of the Senegal River zone)
 

- the Tamourt en Naaj valley, in the Tagant
 
- pedological 
studies in the Guidimaka
 
- the clayey basins of the Brakna (Aleg region)
 
- pedological studies of palm groves 
(Adrar, Assaba, Tagant,
 

Kankossa station).
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Certain pedological studies are linked to 
studies of natural
 

vegetation and inventory of grazing lands in view of developing
 
livestock in the southeast and southwest of the country. 
At
 
present, there are 
no detailled pedological maps covering all
 
of Mauritanian territory (average 
or large scale), There are two
 
small 
scale maps, which give a general survey of the distribution 
of major soil types : 

- _../6 500 000 map, in the Atla-, de 'lauritanie, which shows 
the soil types of the country 

- a 1/500 000000 map,in"Cartographie des Pays du Sahel".
 
which shows both main soil 
types and their potentials.


These two maps, plus 
a few soils studies conducted in Mauritania,
 
will be reviewed in this chapter, in order to 
define the main
 
pedological 
areas of Mauritania and their relative importance.
 

5.1 	 Major Soil Types in Mauritania
 

According to 
Christian Barbey ("Atlas de Mauritanie", 1979)
 
there are five major soil 
types in Mauritania
 

- raw mineral desert soils
 
- young soils
 

- isohumic soils
 
- hydromorphic soils
 

- halomorphic so ls
 

5.1.1 Raw Mineral Desert Soils
 

These soils 
cover a major part of Mauritanian territory.

In areas where the extremely sparse rains and wide temperature
 
variations do 
not favorize physical modification of the hard
 
rocks, there is no topsoil. There is an almost total 
lack of
 
vegetation. The 
raw mineral desert soils 
are classified as :
 
complementary soils and ablation soils. 
 The first are found in
 
the great ergs, vast zones 
covered by wind-borne sands (the MreyO,

Ouarane, etc.) 
 Ablation soils have developed on rocks altered
 
in the past. 
 They form regs of coarse sand, gravel or 
stones.
 
These ablation soils are frequent in the north of the 
country.
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5.1.2 Young Soils
 

These soils are still evolving and are thicker than the
 
desert soils. 
 Those which 'are of .onalorigin are formed on
 
sedimentary rock 
or eolian sands. Those which 
are not of
 
zonal origin develop on the coastal sands or more or 
less clayey
 
sand zones. One also finds little evolved soils forming on marine
 
or lake deposits, and which are 
associated with saline soils.
 

5.1.3 Isohumic Soils
 

These are found in the semi-arid zones (steppe) and are
 
characterized by a fairly large proportion of humus in the profile.
 
These soils contain enough iron to 
give them a reddish coloration.
 
They are found in 
the Trarza, the Akchar and the Azeffal. They
 
are young or little evolved soils.
 

Some of these soils belong to 
the expanding clay classification
 
(black clayey soils which form in hot 
regions during the dry season
 
on ancient sandy-clayey alluvia). Others are 
found in ancient
 
dunes (of different ages) and 
have bren subjected to different
 

climate conditions (grazing lands inay develop 
on this type of
 
soil).
 

5.1.4 Hydromorphic Soils
 

The characteristics of these soils 
are due mainly to the
 
periodic or permanent presence of water. 
 They are found only in
 
the south of the country, along the Senegal 
River basin, where they
 
have developed on alluvia, 
or 
in the Lake Rkiz region, where they
 
have developed on clayey terrains.
 

When water is excessive, one finds hydromorphic gleyey soils.
 
These soils are 
very compact and impermeable. They are plante
 

with millet and rice (irrigated rice in the Senegal 
River valley).
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5.1.5 Halomorphic Soils (saline and halic soils)
 

These soils are characterized by the presence of sodium,
 
potasslU'm or 
other soluable chemical composits. They are found
 
in the coastal region of Aftout-es-Sah~li, in the Delta, and
 
in certain basins without flow to 
the sea : such as the N'dramcha
 
Sebkha north of Nouakchott. 
 In the interior they are represented
 
in the Chemchane Sebkha to the northeast of the Adrar.
 

These soils are extremely compact and impermeable. The
 
presence of chemical elements makes them totally L,.u:suit!Lle
 
for cultivation.
 

5.2 Soil Potentialities
 

The table on the following page shows the different soil
 
types, their potentialities and the areas where they are located
 
in Mauritania (table adapted from ""Cartographie des Pays du
 
Sahel", 1976).
 



Type of Soil 


Raw and little evolved 

desert and sub-desert 

mineral soils 


Varied halo-

morphic soils (saline 

and halic soils) 


Little evolved com-

plementary soils 


Raw mineral erosion 

soils (crusts) 


Sub-arid Isohumic 

soils 


Hydromorphic Soils 


Expanding Clays 

(Black tropical clays) 


Ferruginous and 

Ferralitic soils 


Table 5-1 


SOIL POTENTIALITIES
 

Asricu)tural Potential 


Very low potential ;. rrigation 

of suo-esert soils possible, 

but at very high cost 

(oasis agriculture) 


No agricultural value, 

unleiss high ihvestments 


Can be used for agriculture 

ifwater and organic matter 

supplied (high costs) 


Extensive grazing. When 

rainfall sufficient, crops 

in valleys and on gravelly
 
soils around crusts. (2-3 to
 
5% of surface area)
 

Cultivation limited by weak 

rainfall. Varied crops possi-

ble with irrigation and
 
fertilizers.
 
Varied chemical richness. Soils 

permanently or periodically 

saturated; requires drainage 

to cultivate. Possibility of
 
varied crops and interesting
 
potential for irrigated rice.
 
Rich soils, but heavy and 

requiring water. Difficult to 

work with traditional methods. 

Good yields with varied crops

if mechanical working and 

irrigation employed.
 

Good yields for varied crops 

with fertilizers and if rains 

are good (plus protection 

from erosion) 
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Location
 

Northern half of
 
Mauritania; the
 
Aouker and the east
 
(Majabat al Koubra)
 

West of Mauritania
 
(Delta, Aftout-es
Sah~li)
 

Southern center of
 
Mauritania
 
(Mauritanides)
 

Tagant, Assaba,
 
Affol6, East.
 

West, Center and
 
South West
 

Senegal River
 
Valley, Gorgol
 
Valleys
 

Rare in Mauritania.
 
Only a small sector
 
in southeast point
 
of country near
 
Nalian border.
 

Miniscule surface 
area at the border 
with Mali, in the 
extreme SV!of Regeor 
2 (Idest of Touil) 
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An anlysis of these two maps 
leads to the following remarks
 
Desert and sub-desert soils 
are 
most widely represented in


Mauritarnia. 
They cover most of 
the north. 
 They have little agri
cultural potential, due mainly to 
the extremely low annual 
rain
fall in these regions.
 

Water is the limiting factor for almost all 
the soils inventoried. Insufficient rainfall 
is a grave obstacle to 
the agri
cultural development of Mcuritanian soils, w.ith 
the exception of

the 
)enegal River valley, the.,oued valleys, the 
low lands and the
rainfod (dryland) agricultu..al 
zone. 
 Rainfed cultivation is limited
 
to the north by the 350 
mn isohyotal 
line and is practiced in
 some years only below the 450 mrti 
 isohyetal 
line (C. Toupet), which
 
confines this type of agriculture to the extreme south of the
 
country.
 

Improvement of the soils, 
outside of the zones 

the availability of water, requires considerable 

favored by
 

investments for
 
irrigation and fertilizers. Usually, tho 
cost is prohibative.
 

BRIEF SURVEY OF SOME PEDOLOGICAL STUDIES IN 
M1AURITANIA
 

5.3.1 
 Senegal River Valley(I)
 
Types of Soils and Crop Aptitudes
 

Almost all 
of the soils in the Senegal 
River valley present
 
the following characteristdcs :
 

- they are composed of fine to 
very fine elements
 
- their structure 
is unstable
 
- they arc impermeable or siightly permeable
 
- their bulk density is high


they lack phosphoric acid, sulphur, nitrogen and have
 
low organic matter 
contont
 

These common characteristics do 
not exclude very marked diffe.
 
rences, due to 
the degree of hydromorphology, and, 
in the Delta,
 
the type of salinity.
 

The classification system given below takes 
into account the

ORSTOM system, the FAO classifications and the USDA approximations
 
(7th).
 

(1) Based on an ONiVS 
report, conducted by PNUD and 
FAO, 1977
 
"Etude Hydro-Agricole du 
Passin du Fleuve S n.gal 
-

Rapport do Synth6se des 
Etudes et Travaux".
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In the Senegal River Valley
 

a)Raw complementary soils
 

Fluvial : bands of sand found mainly upstream from Kaedi.
 

Non cohesive, very filtrating. Their position makes them
 

inapt for c-ontinuous cultivation....
 

Eolian : sands of present and ancient dunes; not cultivable
 

if saline.
 

b)Little evolved complementary soils
 

Modal : found in the upper part of levees, which are rarely
 

flooded. Clay content less than 35% and clay + silt
 

content less than 50 %. Good drainage, but settles.unde-r----

rains and becomes very hard when dry. Aptitudes for all
 

crops.
 

Hydromorphic : Middle zone of periodically flooded levees.
 

Medium texture, only the presence of deep gleys distinguish
 

these soils from the above group. Drainage not as good.
 

Vertic : These soils are represented only in small lenses.
 

Average texture with 48% clay on surface and les-thn
 

54% clay + silt. Low drainage.
 

c)Topomorphic granular expanding clays
 

These soils occur in the valley and small levees; t-hey--are
 

of fine texture : 55% clay on the average. They are usuall.y

expanding clays, having gilgai with small bumps .and.-very
 

large shrinkage cracks. Average thickness of clay is more
 

than one meter. Practically no drainage; large water
 

reserves.
 

d)Hydromorphic Soils
 

These are the soils of the low areas, poorly drained, of fine
 

to very fine texture. Both surface gleys and gleys throughout.
 

Very poor drainage.
 

There are salty gley sub-groups in the Delta. In most of
 

the geomorphic units, there are psuedogley sub;-groups, with
 

mottling and concretions, intermediates between the little
 

evolved hydromorphic groups and the gley groups (sufficient
 

drainage, good water reserves).
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e) Brown-red isohumic soils (dieri)
 

These are soils of Ogolian sand dunes (red dunes dating
 
from'the dry Ogolian period (-20 000 to 
-10 000 B.P.)
 
They are 95 % sand. These are good soils for either
 
drip or sprinkling irrigation.
 

f) Halomorphic Soils
 

These soils are found in the Delta and in the low valleys 
up to Podor. This group includes : 

- saline soils with superficial salt crusts, found in 
mud flats and decantation basins 

- saline soils with superficial friable horizon, found 
in almost all geomorphological units in the Delta
 
(salinity greater than 500 micromhos). No agricultural
 

value.
 

- Saline-acid soils are the largest group. They are found
 
throughout the Delta. They can be desalinized when good
 

subsoil drainage cxists.
 
- Halomorphic soils with degraded structure. These are 

alcaline soils. They are poorly represented and have
 

no agricultural aptitude.
 

5.3.2 	 Soils of the Aftout-es-Sah~li(1) 
(see map of major agricultural zones for location of Aftout.

es.-Sahili region).
 
The Aftout.-es-Sahili soils are found on the 
iarge Nouakchott
 

marine terrace, extending from the north at the 
level of Nouakchott
 
to the 	 south a few miles above Chott Boul. These soils are sub.. 
jected to the influence of winds and the river delta floods. Th. 
main types of soils observed in this region are as follows 

a) Raw mineral eolian complementary soils of dunes and 
coastal belt - not usable for agriculture
 

These soils cover the zones of shiftinq sands along the 
coast or the ancient sands (coastal belt or northern 
zones) and enter into association, in the form of 
microdunes, with little evolved complementary and 

(1) Source : "Am-nagement & l'Aftout es Sahli" - Interim report, 
Preliminary studies and l1aster plan. Annex 3, Pedological Report, 
IRM, SOGREAH, December 1974. 
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halic soils. These sandy soils (80 to 
90 % sand) present
 
no 
signs of evolving from materials deposited by thd winds.
 
Associations with raw mineral eolian soils are mostly seen
 
in the north. They 
serve as grazing lands, and if protected
 
against wind erosion, could benefit from limited 
irrigation
 
projects (sprinkling or drip irrigation).
 

b) Little evolved complementary soils on marine terrace, texture
 
light to medium, not deep, on sand
 

These soils 
cover the marine terrace. They are'f-errJginous
 
soils, and their profile can be described as follows
 
- superficial sandy-silt horizon several 
cm thick,
 

color : brown-grey
 
- superficial silty-clay to clayey-sand horizon of from
 

20 to 30 cm thickness, color . grey-olive, coarsc
 
prismatic structure with shrinkage cracks or 
pockets
 
of white sand.
 

inferior horizons of sandy-silt or silty-sand, color
 
pale-i veith-nous 
 tubes. The
 
pale yellow sandy to sandy-silty horizons, Wtt -ferru
ginous streaks in the form of brown-yellow tubes, are
 
frequently separated by a level 
of several cm of arca
 
senilis shells and sometimes by calcareous concretions
 

ITron content is usually greater than 0.5% and 
can attain
 
2 to 3 % in upper fariw~inous horizons. This iron appears
 
easily movable, and may block drainage by cementing sandy
 
particles.
 

c) Halic Soils
 

These are the most widely represented soils in the study 
zonc
 
and are 
part of the sub-class with degraded structures.
 
Besides the soils with sallno crusts 
in the Sebkhas, these
 
soils have variable sallnity according to surface topography
 
and to their topographic position (depth of salt water table
 
from soil surface).
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Conclusions 


The common characteristics of these soils are
 
- a pH higher than 7.0
 
- low to medium content of fertilizing materials
 
7 presence of-nota.J,, quantities of iron.
 

The base exchange capacity varies from 5 to 
20 me/O0 kg
 
of soil. Calcium and magnesium are 
the dominant cations. In
 
saline soils with fine textures, the proportion of sodium
 
can 
reach more th-rr 15% of the total cation eoxhange capacity.
 
The hydrodynamic characteristics seem good, in spite of
 
medium values for useful water caipacity in the case of sandy
silt to silty-sand textures.
 

Land use must be based on the soils' aptitude for irrigation,
 
potential and the nature of surrounding environment :
 
topography and drainage. The classification system used is
 
based on the general specifications of the US Bureau of
 
Reclamations and permits classification of 5 Aptitude Classes,
 
of which the largest 2 cover froml 14 000 to 15 000 hectares. 

These two classes are 
Class 3, lands which are irrigable after
 
leaching and drainage, and class 5 lands, for which irrigable
 
aptitude depends on the type of improvements planned.
 

Class 4 (limited aptitude) soils are located in the north o'
 
the zone and could be used for small vegetable farming, given
 
major protection against wind erosion.
 
Part of the non-irrigable soils in the southern 
zone could
 
be used for floodland pastures in the marl 
zones, if submersion
 
improvements were undertaken.
 

5.3.3 Soils of the Boghe Plin (I )
 

Geographic3l Location
 
The town of BoghO is locnted on the right bank of the Senegal
 
River. The town is separated into two parts by a marigot
 
which runs from the river into the plain. The alluvial plain 
(surface are3 : 5000 hectares) is limited on the south and
 
the west by the Senegal River, and' in the northwest, north-.
 
east and south-east by the sandy hi'hlands (called "diri") 
which are never flooded.
 

(1) "Etude P~dologique de la Plaine de Bogh&", J.,1. Durand, 1974.
 



Geology- Geomorphology
 
The Bogh6 plain is located in the floodland terrace of the right
 
bank of the Senegal River. To the north, it meets with
 
Ogolian red sands (the "dieri"), parts of which are composed
 
of colluvium ("diedjogol") more or less intermixed with
 
the Senegal River alluvia. These formations date from the
 
quaternary and have not elvolved since. However, the valley
 
itself has seen more recent modifications, which began with
 
the Ouljian transgression. During this period, layers of
 
ferruginous gravel were deposited by continental waters. They
 
are 
now buried. Since the Dunkerquian, a slight marine
 
depression, accompanied by drying of the climate, has occurred
 
and it is difficult to separate these gravels from older
 
ramparts. In present times, light colored sands 
are being
 
deposited; they constitute the present flood levees of the 
Senegal River. However, there are hardly any levees in the 
Bogh plain. 

Types of Soils 
Dieri Soils : These are 
brown steppe soils. They are zonal
 
over all this region.
 
Dieri soils are of coarse texture, throughout the thickness
 
of the entire profile. Color is a uniform reddish-brown. pH
 
is neutral. 
 Organic matter is not abundant, is poorly decom-'.....
 
posed and distributed throughout the profile.
 
Vegetation is arbaceous, of the steppe type. There is poor
 
aptitude for cultivation; there is little available water.
 

The topography of these soils 
(dunes) makes them difficult
 
to cultivate over large areas. 
 In spite of good drainage,
 
they are difficult to irrigate.
 

Djedjogol Soils
 
These are soils with deep psuedogleys. Texture is variable,
 
from coarse to medium. 1\s they were formed on the dieri
 
alluvia, their texture should be coarse, but since they
 
have occasionally been flooded, dieri elements have been
 
mixed with flood decantation elements.
 



There are practically no 
tress on this soil. Vegetation
 
is of the herbaceous type (mainly vetivers).
 
TIse soils are never cultivated and serve as passage-ways
 
between villages. Their pH is neutral or 
slightly acid,
 
which shows a saturation of the absorption complex.
 
Stability and permeability are relatively good. In spite
 
of the slopes, 
these soils could serve for irrigated vegetabl,
 
plots. The internal drainage is mediocre during the rainy
 
season. There are two groups of djedjogol soils :
 

- djedjogol soils of very coarse 
to coarse texture,
 
with good permeability and easy to cultivate, although
 
having low water storage capacity, which requires
 
frequent watering
 

- djedjogol 
soils with medium texture, less permaabli,_
 
but having better water storage capacity.
 

Foundation Soils
 

Soils with deep psuedogleys.
 
These soils 
have the following characteristic in common
 
the presence of a gloy horizon. 
 While floods are too brief
 
to have a determinant action on 
these soils, they are in
 
contact with the flood-created aquifers, which 
last until
 
the river waters receed.
 

"Kola Ouaka" Soils
 

Soils with deep psuedoyly. Texture goes from medium to
 
very fine. in certain cases, pH can attain 8.8 when the
 
content of soluble salts rises 
in certain horizons. Organic
 
matter is rare. 
Structure is unstable and permeability
 
weak. These soils 
support sparse vegetation, herbaceous
 
only. Their hydrological profile in the months of Feb.-hiarch
 
is markedly below the wilting point.
 



"Holald Bal6r&' Soils (Expanding Clay)
 

Morphologically, these soils present 
a well-formed crust with
 
polygonal contours and shrinkage cracks, which 
are often large.
 
Clay content may attain 87 %. 
T;'ere is little organic matter.
 
pH can attain 8;5 in 
highly saline profiles of gley horizons,
 
which begin at 70 
cm. These soils cover the major portion
 
of the Pogh6 plain.
 

Conclusions
 

The pedological study of the Boghd plain shows that there 
are
 
a certain number of different soils with varied agronomic
 
aptitudes. When determining the dosage and scheduling of
 
watering, the storage capacity of the soil 
type must be taken
 
into consideration, as vwell asthe physical relief and the type
 
of crop. If rice cultivation is undertaken, it 
should be
 
associated with the planting of forage grasses 
to help regenerate
 
the soil structure and improve fertility.
 

,5..3.4 Pedological Studios of the Brakna Clayey Basin I )
 

General Survey
 

The soils in these depressions include
 
raw mineral 
soils (soils having only coarse rock debris) 

- regosoils (stoney) 

- lithosoils (slabs and blocks) 
- little evolved soils (recent alluvial deposits) 
- hydromorpholoqjic soils, which are submerged over more or less 

long periods 
- brown steppe soils : these are zonal soils. They have thi
 

following characteristics
 

(1) "Etudes P6dologiques des Cuvettes Argileuses dans le Cercle de
 
Brakna", Centre P5doloique de Hann., ORSTO1, Dakar, Jan. 19-0.
 



- diffuse accumulation of organic matter over 
a
 
thickness of 7.50 cm, 
organic matter well-decpmposed.
 

- slight individualization of iron-hydroxide, causing
 
brown or reddish coloration of profiles, but not
 
enough to cause 
formation of aggregates or indurated
 
horizons.
 

- accumulation, both concentrated and diffuse, of
 
calcium carbonate, between 30 and 200 
cm. This
 
characteristic is not seen 
in all types.
 

These soils are divided into two groups 
:
 

brown soils, characterizad by a homogeneous profile,
 
presenting only structural variations
 

brown-red soils, characterized by two horizons 
: a
 
humiferous horizon of dark color and 
a humiferous
 
horizon of reddish color.
 

This study does not give information concerning the agricul
tural potential of these soils.
 

5.3.5 
 Soils of the Assaba Palm Groves (Kiffa Region)" I)
 

The palm groves studied are 
located in the Kiffa. Region___.
 
between the 16, and 17' latitudes north and the 11020 and 
121
 
latitudes west. This region lies 
between the Affol massif
 
in the east and the Assaba massif in the west.
 

A certain number of palm groves are 
found at the foot of
 
the Assaba sandstone cliff, between the cliff and the line of sand
 
dunes bordering it. 'esides thk superficial formations (mostly
 
eolian sands), one 
finds jaspir, schists, sandstone and dolomite
limestone.
 

General Information
 
The zonal 
soils of this region belong to the sub-class of
 

steppe soils, 
a group of brown tropical sub--arid soils.
 
Under the palm groves, to the north of Kiffa, the 
soils belong
 

to the sub-.group of brown soils.
 

(1) F. Dugain, "Prospection dos Palncraics de 
l'Assaba en vuC 
do lour Possibilitz d'Extension", 110. 



In the south, however, the soils become brown-red, the
 
brown soils only developing in areas where drainage is poor.
 
The brown soils of the palm groves, due to their proximity to
 
water, are almost clways more or 
less hydromorphic (as a functior
 
of their closeness to the aquifer).
 

Due to evaporation, the surface holds 
a certain number of
 
soluable salts; while they do 
no 
change the soil's appearance,
 
they confer certain chemcial properties. !hen the aqvifer is
 
quite close, hydromorphic soils are found; they 
are not suitable
 
for palm cultivation.
 

Near the Assaba cliffs, colluvial soils are found, of
 
heavy texture and very compact.
 

Properties of the main soil 
types
 

Brown soils :
 
- typical brown soils 
: these soils are not frequent
 

because of the topography. 
A fairly dark brown horizon,
 
with less than 1% organic matter. Texture is sandy
 
and the proportion of fines (clay and silt) is not
 
more 
than 10%. The absence of colloidal fractions
 
causes very low ixchange capacity. There is little
 
calcium, but notable magnesium content. There is
 
generally little sodium; potassium content is quitL
 
variable.Given this "over-saturation", 
it goes without
 
saying that pH is always higher than 7 and often 
attains 8.
 

- deep hydromorphic brown soils 
: They arc differentiated
 
from the above soils by the presence of a more clayey
 
horizon, which is a little more compact. The colloidal
 
fraction is a little higher, giving exchange capacity
 
and higher water characteristics; however, their pro
perties are essentially the 
same as the typical brown
 
soils.
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Saline soils (alkaline soils):
 
In the field these soils do 
not show particular
 
characteristics, but analysis reveals that the pH
 
attains extremely high values (up 
to 10). Organic
 
matter 	is quite dispersed, making percolation diffi
cult. 	 These soils are 
not very fertile and seem
 
to have little aptitude for cultivation.
 

According to the soils observed in the palm groves, those
 
soils valid for agriculture are 
the soils where :
 

- the aquifer is not 
less than 4 meters away
 
- hydromorphy is not 
too accentuated
 

5.3.6 	 goiJs of the Kmnlosp Palmr Groves (1)
 
The station of Kankossa (covering about 75 hectares) extends
 

over one of the plains on the edge of the Kankossa pond. The
 
valley is dominated on the west by sandstone cliffs of the Assaba
 
range, 	which is the southern prolongation of the Tagant massif.
 

The petrographic nature of the rocks in this catchment basin
 
and the hydrologic regimen of the Karakoro control 
the nature of
 
the sediments which give rise to the soils of this date cultivation
 
station. The geology of the region 
can be summarized as follows
 

- at the base, an 
eruptive hardpan from the PreCambian age,

represented by granite and gneiss outcrops in the Loudeye
 
oued course to the southeast of Kankossa.
 

- a layer of phtanites
 
-
a layer of schistoid jasper outcropping under the Dreha
 

dunes. This series begins by a schist-dolomite conglomerate
 
visible 8 km to 
the south of the station.
 

- a very large sandstone complex forming the Assaba and
 
Tagant massifs. These or
are more less ferruginous
 
siliceous sandstones from the Devonian age.
 

- a very sandy quaternary cover.
 

(1) R. 	Maignieu 
: "Les sols de la Station I.F.A.C. du palmier
dattier a Kankossa", 1955.
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Numerous borings at this station have shown that the water
 

table has a low salt content.
 

Soil Types
 
The soils observed were very homogeneous. They are steppe
 

soils, characterized by accumulations of little-decomposed
 
organic -itter and the beginnings of iron individualization.
 
These two factors give the general brown-red coloration of the
 
soils. 
 In low areas, where water drains poorly and flows only
 
partially during the rainy season, brown-black hydromorphic soils
 
develop.
 

According to the zonal classification of these soils (action
 
of atmospheric climate), the evolutionary trend of the well-drained
 
soils of the Kankossa region make them typical brown-red soils.
 
The horizon isgrey-brown to-reddish-grey, with humerous partially
 
decomposed vegetable debris. 
 The thickness of this horizon..
 
can attain 80 cm. there is
Foll-owing, a very characteristic
 
brown-red to reddish horizon, 5 to 
200 cm thick, and then the
 
mother-rock, which in this 
case is an essentially quartz sand
 
of yellowish-white. 
 There is slight ferrugin.us rise accumulation
 
directly beneath the humiferous heiizon, which randers the
 
horizon clightly hardened by dessiL~tion. The phenomenon of
 
leaching during the rainy season 
and that of rise during the dry
 
season partially cancel each other out, with 
a very slight
 
predominance of leaching.
 

Hydromorphic soils are 
only found on the edge of the station
 
and widely along the 
Kayes road. They are located in the more
 
depressed areas, where water accumulates during the rainy season.
 
Vegetation is almost purely Balanites egytiaca. 
These soils
 
are. characterized by a brown-black or 
grey-brown horizon
 
(horizons are little differentiated by color). The profile
 
whitens suddenly upon contact with the water table, which is never
 
very deep (100 
to 150 cm), due to the oblique leaching created
 
by the water. Large roughly cubic clods form, moving in the
 
direction of the slightly inclined surfaces.
 

Between the brown-red silts and the hydromorphic soils, there
 
is another category, which are morphologically brown soils.
 

http:ferrugin.us
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Their position near the hydromorphic soils has strongly influnced
 
their evolution. Humidity from the hydromorphic soils permits the
 
rise of solutions from the brown soils well 
into the dry season.
 
The result is a soil identical to brown steppe soils, usually
 
situated in dryer zones.
 

Soils are not only a function of the climate, but depend on
 
a total of factors. For sub-arid regions, these factors 
are 

- climate 

- water 

- chemical richness of mother-rock
 

- texture
 
For this region in general, and this station in particular, there
 
exists a regular succession of well individualized soils; from
 
high to low, according to topographic position and drainage :
 

- well-drained brown-red soils, characteristLi.co_-_the region
 
- brown soils, where leaching and rise c.ncel each other
 
- hydromorphic soils, water dependent
 

To these three types of soils must 
be added the saline soils. However,
 
they are very sporadic in this region, and found in the
none were 


station itself.
 

5.4 General Conclusions
 

These different pedological studies are quite unequal in
 
size and quality. M,
any of them do not provide information con-,
 
cerning croi aptitudes, which is necessary if they are 
to be employed
 
for agriculture.
 

As has already been mentioned, there is an unequal distribution
 
of soils studies between the Senegal iiver valley and the rest of
 
the country. (All 
the studios conducted in Mauritania were not
 
discussed in detail, as the objective of 
this chapter is to
 
provide a rapid pedoloqical survey of ?auritania.)
 

Given the present lack of information, a pedological survey
 
concerning all of flauritania should be undertaken, to 
arovide
 
knowledge of the distribution of 
soil types suitable for cultivation.
 
This pedoloqical inventory should preferatly ba of scale 
: 
1/200 000,base on the NN-topographical maps of the same scale, 
and indicate the hydrographic net'ork, which is one of the major
 
factors for the developmeit of agricultur2 in hiauritinia.
 



This chapter would not be complete without mentioning the
 
problem of the degradation of Mauritanian soils. Almost everywhere
 

in the country, one can find shifting sand dunes. On the Akjoujt
 
road, for example, the barkhanes (crescent-shaped dunes) impede
 
traffic. On the Nouakchott-Kiffa axis, dune invasions are frequent.
 
In the Trarza, red dunes which were formerly fixed by vegetation
 
are beginning to shift again. Other examples abound.
 

This increasing wind deflation is explained by the prolonged
 
drought, which has killed a great number of trees.(Tho situation
 
is particularly acute in the Trarza region) and considerably
 
reduced the herbaceous carpet during the rainy season (many annual
 
grasses stopped growing from lack of water, never matured and pro.
duced no seed). In addition, massive over-grazing and cutting
 
of branches occurred. The impact of the drought was much worse
 
in zones with high human and animal propulations.
 

As the drought is continuing, the situation shows signs
 
of worsening. Winds blow across the bare land and rip up fine soil
 
particles from the surface, wind force is such that considerable
 

masses of sand can be moved.
 
In many regions, the A Horizon (humiferous) has completely
 

disappeared (lrarza, Brakna, etc.), revealing the IBHorizon
 
(accumulation), which is quite indurated and tampered on the
 
surface. The volum of wind deflation can be noted particularly
 
around trees, many of ivhich have their roots exposed to the air.
 
This demonstrates the large quantities cf soil torn away by the
 

winds.
 

Rain water erosion is also increasing as the soils become
 

progressively more barren.
 

Between the winds and the rains, immense volumes of soil
 

are eroded each year.
 

These soils are a precious resource for agriculture and
 

livestock. If actions are not takcn to arrest soil degradation,
 
an irreplacable part of tho national patrimony will progressively
 

disappear.
 



CHAPTER 6
 

MAJOR VEGETATION GROUPS AND GRAZING LANDS
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6. M1AJOR VEGETATION GROUPS AND GRAZING LANDS
 

6.0 Introduction
 

The latitude and the major geomorphological features deter
mine the distribution of natural 
vegetation in Mauritania.
 

The density of the 
vegetable cover decreases from the south
 
to the north, in direct relation to the volume of annual 
rainfall.
 
In the extreme south (Guidimaka) and southeast, where annual
 
rainfall is from 650 450 mm,
mm to the savanna is studded with
 
trees and shrubs, and one finds Soudanian species such 
as
 
Adansonia digitata (Baobab) and grasses such 
as Andropogon.
 
Farthe r ndrti,-the savanna is progressively transformed into
 
Sahelian steppe, where only shrubs may grow; finally, in. 
the
 
Sahara, the land becomes desert steppe.
 

Locally, geomorphological conditions may change the compositior
 
of vegetation groups and may even modify the physionomy of plants.
 

Within the major climate zones (limited by the isohyetal lines)
 
and geomorphological 
units, natural vegetation constitutes pastures,
 
of which the extension and quality are variable as 
a function of
 

- topography 

- rock in situ 

- soils 

human activities (cultivation, livestock, wood cutting, etc.
 
- population density 

- local rainfall (perturbed during drought) 
micro-climates (shelters)
 

The Drought and Vegetation
 

The drought which began 
in 1968 has had severe repercussions
 
on the vegetation of 'rlauritania, on several levels :
 



- Due to insufficient rainfall 
over several years, trees
 
have died, completely withered. This 
is the case of
 
Acacia senegalensis, of which 
more than 50 % of the
 
individuals have died, especially in the Trarza (as
 
was seen during a RAMS visit to 
this region, June 17-1,
 

1979).
 

For the Guiera senegalensis, 63% of the trees may have
 
died . 20%
1 ) of the Balanites aegyptiaca died in
 
1972-73 on the Karakoro dunes (2 ). 1972-73 drought
The 

was the most destructive for vegetation.
 

- Other destructive effects of the drought on 
the vegetable 

cover were : 
- delayed leafing 

- shortened flowering 

- frequent absence of fruit and seeds
 

- The massive cutting of branches in order to feed live
stock (due to lack of grasslands during the drought and
 
dry season) finished off a number of trees 
that were
 
already in 
very poor condition.
 

- The concentration of herds around 
a reduced number of
 
water holes (certain having been dried 
up by the drought)
 
provoked excessive over-grazing, degrading the vegetable
 
cover even further.
 

- The herbaceous cover (composed mostly annuals,of with 
Cenchrus biflorus dominant) was less affected. 
 It was
 
reduced, uspeciallv in 1 72-73, 
in localized areas of
 
the southwast, which received very def'cient rainfall
 
(60% at Kabdi, 80% at Rosso and Boutilimit).( 3 )
 

(1) H. Poupon : "Influence de la SYcheresse do 1'annQe 1972-73 
sur
la 
Vig .tation d'une Savane Sahlienne du Ferlo Septentrional

(Sn(gal)" 
- Nouakchott Colloquium, 1973.
 

(2) J. P. Hervouet : "Strategies d'Adaptation Diff;irenci.es i
 une Crise Climatique L'exempla des Eleveurs Agriculteurs du
Centre Sud Nauritanicn", 19S-1974, page 79.
 

(3) J. Rotert Pitto: "La Sechuressc en lauritanic", Table p. 645,
Diinfal eit 101-3 Naikhttinllnniaim 107c,
 

http:Diff;irenci.es
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The drought shattered the already precarious equilibrium
 
between the environment and the herds of livestock, which had
 
increased due to vaccination programs and a long period of
 
clement years. The effects of the drought on 
the environment
 
were more or less severe depending on the burden of 
men and animals
 
in a given region.
 

The southwest was affected more severely, due to 
high rainfall
 
deficits and the large concentrations around water holes in the
 
Trarza and the 3rakna. (This problem will be discussed in the
 
chapter concerning livestock -
 See map of wells in this chapter).
 

Given the above observations, one can see 
that the pasture
 
lands of ?av:itania are 
quite fragile and that the potential for
 
exploitation is quite variable.
 

6.1 Major Vegetation Groups
 

The major vegetation groups identified in Mauritania correspond
 
to specific environments :
 

- the Senegal River valley
 

- the Sahel
 

- the salt lands
 

- the Saha&-a
 

6.1.1 The Senegal River Valley (see sketch in Chapter 
: Major
 
Cultivation Zones)
 

There are four subdivisions
 
- the Oualo : in the Senegal River valley, the Oualo 
vegetation is dominated by the presence of a forest
 
(very degraded) composed of a sole species of tree 7
 
Acacia nilotica, wIhich populate the depressions of the
 
major river bed, covered each year by floods (Oualo).
 
the Falo . the willow aroves (Salix colutL.oides) along
 
the banks of the minor river bed (Falo)
 

- the FondC • a mixed marginal forest of the non-flooded 
zones (transition area from Oualo to Di6ri.) 

- the Di ri, this zona is not flooded and is a zone of 
rainfed cultivation. Downstream appearsre,.-studded stuppu 
and upstream, dense shrub-covered savanna. 
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The inundatable Oualo forest is a well-developed high forest
 
composed exclusively of Acacia nilotica, the leaves of which
 
joint to form a continuous green canopy. The trunks are black;
 
tanin is extracted from their bark.
 

These trees have the characteristic of being able to withstand
 
total immersion of their roots, and often their trunks, every year
 
during several months.
 

In cleared zones, the forest has been replaced by grasslands,
 
almost exclusively composed of Vetiviera nigritana.
 
Exploitation of Gonaki trees (Acacia nilotica) 

The Acacia nilotica forest in the Senegal River valley is
 
the major source of w'od charcoal in Mauritania. This tree
 
furnishes an 
excellent wood for charcoal; this situation has led
 
to intense degradation of the Gonaki6 forests due to over-exploitation.
 
The Acacia nilotica populations are found in all the middle and
 
lower valley of the Senegal River, from Jouraye to the Delta.
 
However, due to 
the stricture of the valley ilmediately downstream 
from Gouraye and the excessive salinity of the Delta water, one
 
only finds real Gonakid forests between Waoude and Rosso (about
 
400 km).
 

Extensive clearing has almost .supressed all forest vegetation
 
on the left bank (in Senegal) between rlatam and Sald, and on the
 
right bank (in Mauritania) around BoghC and downstream from Podor.
 

Classified forests (surface area): 
in Is72, according to
 
forestry expert R. Perraudin" I)
, there were about 20 000 hectares
 
of classified forests in the Senegal 
River valley. The cutting of
 
wood and the extension of floodland agriculture have seriously
 
reduced the GonakiO forests. Those that have subsisted are found
 
mainly in the 
dep. essions unsuitble for cultivation.
 

Gonaki~s are also found outside the Senegal River valley
 
in the Gorgol valley, In the Brakna, in the Tagant (Tamourt en Naaj),
 
at Tamchakett (where a large 25 knm long classified forest is
 
found in the Tamourt Tamchakett), and elsewhere when conditions
 
are favorable : around the temporary ponds of the Sahel 
(up to
 
the 200 mm isohyetal 
line in the north) and in oued lowlands.
 

f-)R. Perradin, "Rapport sur les MissionsEffectu~es en !auritanie, 
au S~n6gal, au Soudan". 
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However, the real 'forests" are located in the Senegal River
 
valley. Elsewhere, the GonakiO 
trees form only small groves.
 

The degree of degradation may be appreciated by remarking that
 
in Mauritania, 500 000 tons of Gonakit wood are used each year
 
fcr fuel or to produce wood charcoal(). In the Senegal River valley
 
most degradation of vegetation is 
the result of population density
 
(which can surpass 20 inhabitants/kin2 around Ka~di) (3 ). These are
 
mostly sedentary farmers.
 

6.1.2 fhe Sahei
 

Located on thc edOe of the desert, the Sahel extends from 
the 600 mm isohyetal line in the south to the 
150 mm isohyetal
 
line in the north. In the extreme south of the courtry (600 mm to
 
450 mm rainfall), one finds "Sahelo-Soudanian" savanna, with 
large
 
trees sticking out from 
a carpet of high grasses. Farther north,
 
groves of Acacia and some tufts of grass compose the steppe land
scape, the 'egetation becoming more and 
more sparse as one approaches
 

the Sahara.
 
ThE different vegetation groups of the Mauritanian Sahel
 

cover 
about 300 000 km2( 3 ), from the northern limit of the 200
 
mm isohyotal line, which corresponds roughly to the northern limit
 
of cattle raising, which may attain the 150 mm line.
 

According to Niame Sock Diack (4 ), four vegetntion groups are
 
found in the ifauritanian Sahel (see map of vegetation groups).
 

6.1.2.1 The Combretum glutinosum Group
 

This group runs along the Malian border in 
the southwest
 
of the Guidimaka, its northern limit is located 
below the 16'
 
latitude. The 
tree stratum is dominated by Combretum glutinosum,
 
and includes some Soudanian species such as Adonsonia di-.Oitata
 
(Baobab), Sclerocarya bierra , and many acacias, of which
 

(1) "L'Elevage et les For6ts en Iauritanie" - Situation actuelle,
Recommandations, Propositions do Projets FAO., Rome, 1975,
 
P. 20 (5-2)


(2) Atlas de Mauritanie, 1977, p. 35
 
(3) "Elevage at los For~ts en i'iauritanic",op. cit., p. 13
 
(4) Atlas de Mauritanie) op. cit., p. 24
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Acacia senegalensis (gum tree). The herbaceous strata are formed of
 

dense carpets of high grasses, such as Andropogon gayanus, which
 

often grow higher than 1.50 m in the rainy season.
 

6.1.2.2 The Acacia senegalensis Group
 

This group exists mainly in the dune regions of the Shel,
 

from the Trarza up to the Tilemsi, in the Hodh, and to the cast
 

of the Dhars Nma, near the ralian border. To the west, this group
 

reaches the 200 latitude north (or just under the 150 mm isohyetal
 

line). To the east, it reaches 18' latitude north, between the
 

200 mm and 150 mm isohyetal lines.
 

Acacia senegalensis dominates, acompanied by 3alanites aegyp

tiaca, Leptadenia pyrotechnica, and the herbaceous carpet is
 

composed of grasses, in particular, Cenchrus biflorus ("cram-cram"),
 

which dominates, and Chloris orieuri.
 

The disappearance of Gum Trees (Acacia senegalonsis)
 

As mentioned above, the Acacia senegalensis has been soverely
 

affected by the drought, especially in 1 .72-73. According to our
 

estimates ('), for the Trarza region wore than 50% of in(dividuals .ied
 
from drought.
 

H. Poupon(2)estimates the loss at 53.2% in the Senegal-se Sahel
 

(northern i-erlo region).
 

The decrease in gum arabic production reflects this situation (3 )
 

summarized in the following table
 

Table 6-l 
Year Production (tons) Price (Utli/ton) Value (millions UM) 

1968 4 670 14 770 69.0 
1969 5 324 16 990 90.4 
1970 7 318 21 840 159.8 
1971 5 364 20 880 i12.0 
1972 5 738 18 940 108.8 
1973 885 35 800 31.7 

(1) RAMS Mission to the Trarza, June 19-21, 1979
 

(2) "Infl-ence de la Secheresse de 1'Ann~e 1972-73 sur la Vg~tation
 
d'une Savane SahClienne du Ferlo Septentrionnal", Nouakchott
 

Colloquium, 1973.
 

(3) "Elevage et los For6ts en Mauritanie", op. cit., p. 4
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The spectacular regression of 1973 production 
was due to
 
the drought and even 
lower levels may be reached before energetic
 
measures are 
taken to protect the gum trees (I )
.
 

At Dresent, there are 53 000 hectares 
of classified gum tree
 
forests(2), but they are 
poorly supervized by the Nature Protection
 
Service, due to insufficient means and personnel.
 

The Balanites aegyptiaca. on 
the other hand, have fairly well
 
withstood the drought. 
They are omnipresent in suitable areas,
 
and in the Trarza, it has become the dominant tree in zones where
 
Acacia senegalensis has practically disappeared.
 

6.1.2.3 The Commiphora africana Group
 

This group occupies only clayey soils
 

- the the west, in the Brakna rag
 
- in the east, in 
the Hodh pellites and the.colluvium
 

glacis below the Dhars Nema and Oualata.
 
Its northern limits attain almost 17' 
latitude and the
 

southern limit is a little below the 
160 latitude.
 
Note : To the east of Akjoujt, one 
finds islets of Commiphora
 

africana, up to the 20' latitude north.
 
Boscia senegalensis and Capparis decidua often accompany
 

Commpihora africana 
on clayey soils.
 

6.1.2.4 The Ziziphus mauritiana (Jujube tree)
 

This group is found 
on clayey soils between M'Bout and
 
Magta-Lahjar and Moudjeria, between 160 
and 190 latitude north.
 
The jujube tree dominates, associated with a small 
acacia,
 
Acacia seyal.
 

(1) "L'Elevage et les For~ts on Mauritanie", op. cit.,p. 4
 

(2) Ibid., p. 18
 



6.1.3 The Salt Lands
 

Salt lands form a narrow coastal strip from the Senegal
 
River Delta to Cap Blanc (Nouadhibou) and are represented in the
 
interior of the country by numerous Sebkhas.
 

The salt lands are characterized by flat relief. Between the
 
Delta and Nouakchott, separated from the sea by a coastal 
belt, the
 
Aftout-es-Sah~li salt lands are characterized by heavily saline
 
soils. 'They are populated by specifically halophytic species,
 
such as.Tamarix senegalcnsis (a favorite food of camels). The
 
low lands are Eopulated by tufts of halophytes : Salsola baryosma,
 
Salicornia senegalensis, 
etc. (these plants are also apprer,"ited
 
by camels).
 

The coastal dune belts support Euphorbia balsamifera bushes.
 
(Projects for the improvement of the Aftout-es-Sahfli and Senegal
 
River Delta regions will be discussed in paranraph 6.2.5.)
 

6.1.4 The Desert
 

The Sahara desert is essentially a "mineral" world, where
 
vegetation is very sparse. The transition zone between the Sahel
 
and the Sahara occurs roughly between the 100 mm and 200 mm
 
isohyetal lines (1). 
 In this zone,, stunted and sparse vegetation
 
exists only in sheltered areas, having a little humidity : in
 
dune hollows, the flanks of guelbs and along fossil 
oueds.
 

The presence of sand substratum or rocky substratum influences
 
vegetation. Piristida pungens (a grass) grows on 
sand, while
 
Aristida pappose (a grass) grows in the rags. There 
are quite a
 
few Sebkhas in this zone, from the Ndghamcha Sebkha to those of
 
Chemchane and Ej-jill- they are surrounded by halophytic steppe
 
plants, dominated by Salsola foetida.
 

Vegetation becomes poorer as one 
goes from the coast towards
 
the interior. In the heart of the desert, the most extreme degree
 
of vegetation poverty is attained in the immense Miajabat al-Koubra
 
(central eastern Mauritania)., where Professor T. rMonod calculate-d
 
a vegetation richness rate of 4, one of the 
lowest in the world(2)
 

"La
( i) fauritanie", Collection "Que sais-je?", paa2 9, PUF; 
 9 
Charles Toupet and Jean-Robert Pitte.
 

(2) Number of vegetable species over a surface area 
of 10 000 km2.
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In Mauritania, two vast vegetation groups occupy the Sahara
 

6.1.4.1 The.Stipagrostis pungens Group
 

This group occupies sand-covered regions. It is found
 
essentially in the illajabat al-Koubra and 
is characterized by
 
large scattered tufts of "shatt" 
(the Hassanya word for Stiagrostis
 
punens, a hardy grass).
 

6.1.4.2 The Acacia tortilis s. s. raddiana Group
 

This group extends ovcr all the Regeibat Dorsal and the
 
Atlantic Sahara to the 
north of the Akchar and Azzeffal dunes.
 
Along the Atlantic coast, the maritime aliz, winds, frequent fogs
 
and dews maintain scattered grovth of trees, in spite of the
 
extremely sparse rainfall. 
 The Acacia raddiana dominates by far.
 
Herbaceous cover is represented mainly by Panicum turgidum.
 

6.2 Pasture Lands
 

The distribution of major vegetation groups discussed above
 
will serve as 
-,basis for the study of 0auritanian grazing lands.
 
"Grazing lands" (or"pasture") in this intertropical environment
 
include both grasses and ligneous forage (trees and shrubs), 
of
 
which the anmials eat the leaves and fruits during the "hungry
 
gap" at the end of the dry season. Thce ligneous forages are
 
called "aerial pastures".
 

Major Pasture Units
 

Most grazing lands are 
found in the Sahelian and Sahelo-.Soudanian
 
areas (i.e., 
roughly about the southern third of the country).
 
In the Saharan areas which cover 
 most of the country., one finds only
 
"spontaneous pastures" (Acheb), 
which spring up after a rare rain
fall, and rarely at the same !lace from year to year.
 

Only the pastures below tho 200 mm isohyetal line can be, 
exploited in a rational manner. Annual rainfall is the characteristic
 
which determines the main pastoral vegetation groups, within which
 
pastures have different potentialities according to geomorphological
 
criteria. Productivity varies from year to year according 
to rainfall.
 
In ,lauritania,(and in the Sahel in general), there are five major
 
pastoral units :
 



107 
- the sub-desert Sahel
 

- the typical Sahel
 
- te Sahelo-Soudanian border
 

- the Senegal River valley
 
-. the salt lands (Aftout-.es-Sah~li)

These pastoral units will be examined below : (see Table 6-1, 

"Sahelian Pastures in Mauritania"). 

6.2.1 The sub-desert Sahel
 

This region is characterized by an insignificant period
 
of active pasture. 
 The clima.te is Saharan, with annual rainfall
 
of less than 200 mm (variation coefficient close to 30%). The
 
200 mm isohyetal line for normal rainfall over the last 30 years
 
corresponds roughly totthe southern limit of this sector. 
In
 
Mauritania, the sub-desert Sahel covers 
a narrow strip from
 
Nouakchott in the west to Tidjikja in th center. In the east,
 
the Majabat al..Koubra is a vast empty zone, a desert., which cannot
 
be included in this category.
 

The southern limit of this zone is around the 17th parallel
 
in the west, rising to the 18th parallel in the center of the
 

country. 

Productivity of Pastures (1)
 
In the sub.-Thsert Sahel, productivity for an average year
 

is relatively low. On sandy dunes w.!ith a vegetable cover of 5
 
to 10%, and a tuft height from 15 to 30 cm, potential production
 
is about 4'00 kg/hectare of dry matter. On the sandy and silty
 
peneplains, potential production can 
reach 500 kg/hectare of
 
dry matter.
 

6.2.2 The typical Sahel
 

This region is characterized by Sahelo-Soudanian sub-desert
 
climates, with an 
active pasture period of about one month (August),
 
and a rainy season which lasts from 2 to 2 and 1/2 months.
 

The average annual rainfall varies from 200 mm in the north 
to 400 mm in the south.
 

(1) "Les Syst~mes Pastoraux Sah&liens", FAO, Rome, 1977.
 

http:clima.te
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The southern limit is roughly along a axis from !Kadi to
 

south of Kiffa and Abdel regrou in the east.
 

Productivity of PasturesM1 )
 

On sandy dunes, the herbaceous carpet can attain 50 cm hei~jht
 

and coverage of %0%. However, the carp'et is not continuous,. barren 
plains occupy more than 30% of the land. The potential production
 
is estimated to be an averaoe 1000 k/hectare of dry mnatter. In
 

some areas, production may attain 2 tons.
 

In the shady inter-dune hollows., production may attain 3 tons.
 

On the sandy peneplains, the herbaceous carpet can be 50 cm
 

high with 50% coverage, qivinw a potential production of 1200 kg/
 

hectare of dry matter. 
On silty and claycy oeneplains, potential production is variable;
 

it can attain from 1 to 3 tons.
 

On skeleton soils, more or less covered with sand silt,
or 

the herbaceous carpet is discontinuous. Rare soil beaches may 
represent 75% of the landscape. Potential production varies from 

0 to 1800 kg/hectare of dry matter; average production is estimated 

at 800 kc.
 

6.2.3 The Sahelo.-Soudan Border
 

characterizedrhis is by a dry tropical Sahelo.-Soudanian 

climate. The active pasturo period is about 3 months. Rainfall
 

varies from 400 mm in the north to 500-F,00 mm in the south. In
 
'1auritania, this zone the southeast below the 400
cover- mm isohyetal
 

line (includinq the Guidimaka).
 

Productivity of Pastures(2)
 

On sandy dunes, potential production varies from 1300 to 2000
 
kg, with an estimated average of 1500 kg/hectare of dry ratter.
 
On sandy peneplaines, potential production varies from 900 to 1500
 

kg, the estimat';d avora.1, is 1200 kg/hectare of dry matter. On
 
silty-rlayey depressions, potential production varies from 2 to 5
 
tons/hectare of dry matter; the estimatcd average is 3000 kg/ha.
 
On skeleton soils, pote.ntial production is quite variable, an
 

average estimate gives 800 '<o/ha of dried matter.
 

(1) "Les SystC;mes Pastoraux Sah;:icns", FAO, Rome, 1977.
 

(2) Ibid.
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6.2.4 The Senegal River Valley
 

There are few floodplain pastures in Mauritania. They are
 
found mafnly in the valleys of th' Senegal River and the Gorgol
 
Rivers, in the Oualo, th3 part inundated by yearly floods.
 

Productivity 	of Pastures
 
W4e do net have any information concerning natural pastures.
 

However, irrigated 71lots are envisare-d in the Senegal River valley,
 
which will permit an increase of forag . production, while avoiding
 
climatic risks, by the practice of double 
or triple crops each
 

year.
 

FORAGE 	 YIELD PER SEMESTER UF/k ( ) UF/hectare
 
jTons/hectare)
 

Forage Sorqhum 
Forage Corn 
Forace NiLThc 
Rice Straw 

90 
65 
60 
5 

-
-
-

100 
75 
66 
5 

0.13 
0.22 
0.20 
0.35 

11 700-13 000 
14 300 16 500 
12 000.13 200 
1 750 

Sorghum Stalks 
Corn Stalks 

4 
3 

4 
3 

03.25 
0.25 

1 000 
750 

(For purposes of comparison, a pasture in Normandy produces an 
average of 30 000 UF/hectare/year. 

..2.5 Salt Land Pastures (AFtout.-es-Sah~i)
 

(see location map) 

The fftout-cs--Sahzi1 is a long depression extending from
 
the Senegal River Delta to Nouakcho::t9 between a belt of coastal
 
dunes and the Trarza dunes. It is 
about 170 km long; width is from
 
4 to 10 km, and it covers a surface area of about 1 000 km2.
 

The climate is sub..Canarian, relatively temporate due to 
the
 
proximity of 	the 
ocean. Annual rainfall is about 120 mm in the 
north and 300 mm in t,. south of the 	 Aftout, distributed over 4 

(1) Energy value of foraq expressed in "Unit6s Fourrag~res" (Forage 
Units). One 	UF is the equivalent of I ky of grain barley,
 
which provides 1550 calories to ruminants.
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months (July to October) Poter.tial evapo-transpiration is 2000 to
 

2800 mm.
 

Various studies have been conducted in this zone, especially by
 

the Mission d',minagement du Fleuve S&nKqal (MAS) 2 One problem.
 

studied was the desalinization of the soil, in order to improve
 

pasturelands, by flooding about 50 000 hectares.
 

The Sebkhas (depressions having high salt content) cover about
 

30 000 hectares in this region (they support no vegetation). A\lluvial
 

terraces cover about 50 000 hectarcs (of which 15 000 are of good
 

to average suitability for irrigation).
 

Hydrol og,( 2)
 

The Aftout-es-sah~li is inundated very irregularly by hig;I
 

floods from the Senegal River, during the rainy season. Complete 

floods occur only 4 or 5 years out of 100 (inundation depth = 1 to 3 

meters). 

At present, the 'ftout-es.-Sah li has a few floodland pastures, 

(and a little pisciculture). P SOGREAH improvement project envis gs. 

the creation of floodland pastures over 15 000 hectares (first phase) 

to be extended by 8 000 more hectares (second phase). The pro

jected Production of these pastures( 3 ): at the beginning, 300 

UF/hectare. Tha project envisages an eventual production of 

7 780 00 UF, which would permit the supply of meat and milk for 

Nouakchott. 

(1)Besides the NAS study, other studies mertting mention
 

- "L'Aftout cs sahKli mWriodional at ses Lordures (Rdqion de Keur 1aqcene,
 
Mauritanie)". Etude g~omorphologique , Universiti de Dakar, July 19779
 
by Amadou Tidiane Ly.
 

- "Am6nagement de l'P;ftout es sahtli, Rapport Intermodiare, Etudes prolimi
naires et schimas dirocteurs daminagement", IRiM, ;in. de Developpement
 
Rural, SOGREAH, Dec. 1974, Contrat ET. 1-71 SAR.
 

(2) Fiches de Projets d'A'mnagements !ydro-Agricoles en Hauritanie, CILSS,
 
Equipe des Cultures Irrigu6es (court et moyen terme)
 

(3)Third Economic and Social Development Plan (p.154), 1976-1980, -inist~re
 
du Plan et des Mines, IRMi.
 



SAHELIAN PifSTURES IN 1-URITNIA 

(Total surface area - 300 000 kr2) 

Sahel Sub- Rainfall Production Potential Location
 
Divisions 
 of Pastures
 

Sub-desert 150 to 200 mm Rrlatively low. Average year: Limit around

Sahel Variation coefficient 100 kg/ha dry matter on 
 17th parallel


a'ound 30% 
 sand dunes and 500 kg/ha in west rising
 
dry matter on sandy-silty to 18th parallel
 
peneplain. in center near
 

Tidjikja. The 
Majabat al Koubra
 
is desert.
 

Typical Average annual rainfall :etive pasture about I Southern limit
 
Sahel varies : 200 mm north 
 month (Aug). 100C kq/ha roughly along axi
 

400 mm south dry matter on sandy dunes, KaCdi 
 south of
Rainy season : 2 - 2 1/2 can attain 2000 kg locally, Kiffa -.Pbdel
 
months. 
 3000 k/ha in shady hollows, Begrou in south
 

1000 - 3000 kg/ha on silty.- east.
 
clayey peneplain, 0-1800
 
kg/ha (iverage:SJO) on
 
skeleton soil covered by

sand or silt.
 

Sahel-
 400 mm in north to 500- Active pasture period Southern part

Soudanian 650 in south 
 about 3 months. 1300 ko/ha of southeast

Border 
 to 2000 on sandy dunes, i"auritania,
 

900-1500 ko/ha of i including
 
(estimated av-rage:1200 kg) Guidimaka.
 
on sandy peneplain, 2000
5000 kg/ha on silty-clayey
 
depressions (average 3000
 
kg/ha), 80"' kg/ha of D'i on
 
skeleton soils.
 

Senegal
 
River
 
Valley
 
-Oualo 300 mm in north to 650 No information on produc- Oualo of Senegal

floodland 
 mm in south (Senegal tivity of natural pastures. and Gorgol River

Pastures and Gorgol Rivers) 
 Very small areas.
 

Lake Rkiz - 5000I
 
to 6000 ha flood

land pastures.
 
Project for
 
10 000 ha.
 

-Irrigated -----Pastures 
 Example: 90-100 t/ha/ F'w irrigated
scmester for forao 
 sorghum pastures :
 

to 3 t/ha/semester for corn "Kadi ranch
 
stalks. 
 -Rosso ccnter
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SAHELIAN PASTURES IN H1AURITANIA 
(continued) 

Sahel Sub-
 I Production potential of

Division Rainfall 
 I pastures Location
 

Coastal Salt 
 120 mm in north to Project for creation of Narrow coastal
Lands 
 300 mm in south. floodland pastures : 300 strip from the

PET : 2500 to UF/hectare. Senegal Rivr Delta
2800 mm. 
 to Nouakchott.
 

5.3 Study and Cartography of Pasturelands
 

There exists a very large study financed by the FED, entitled
 
"L'El~vage au Sud-Est M1auritanien"( 1 ), in four tomes. The first
 
tome is entitled "Pastures, 
Climate and Forage Production". An
 
8-color polychrome 1/200 000 map of the 
pastures in the south 
was
 

established.
 

Pasturelands are divided into 
5 major categories, rel-,ti-ve
 

to forage values :
 

1. Good pasturelands
 

2. Average to good pasturelands
 

3. Mediocre pasturelands
 

4. MIediocre to very poor pasturelands
 

5. Very poor pasturelands
 

These categories correspond to geomorphological units. The different
 
types of pasturelands will be discussed 
later in the text.
 

This study also divides the southeast into 4 major botanical
 
zones, on 
the basis of average annual rainfall. The Followini;
 
table shows the dominant grasses, shrubs and trees within the major
 
botanical zones 
(see map of major botanical zones in southeast).
 

TL'Eldvage au sud-est Mauritanien, PAturages, Situation Actuelle, Programme
 
de Dveloppement", Tome 1 :"P~turages, Climat et Production FourragEre",


FED, IRM, SCET International, July 1976.
 



i1::/ 

Tible f,.i 

Botanical 
Zones 

Annual 
Rainfall 

Vegetation 
Grasses 

Dominant Species 
Trees and shrub;s 

(mm) 

200 to 300 Cenchrus biflorus Acacia raddiana 
Panicum turgidum Leptadenia sptartium 
[ristida mutabilis Commiphora africana 

Acacia scneqalensis 

1r 300 to 400 Cenchrus biflorusirtistiimutabi Iis Acacia raddian. Acacia senegal 

Schoenefeldia gracilis Balanites aegyptiaca 
Combretun aculeatum 
'Iaeni3 crassifolia 

III 300 to 500 Schoenefe,lia gracilis Combretum filutinc---.., 
Aristida mutabilis 
EragrostLs, tremula 
Cenchrus biflorus 

Acacia senegal 
Acacia sey 1 
[alanites aegyptiaca 
Gui.era senc.iialensis 
Grevia Vli color 
:-idsonia igitata 

IV 400 to 600 Schoenefeldia gracilisAristida mutabilis Comretum glutinos,-.1A11caci a seOyal 

Eragrostis tremula Acacia senegal 
(Loudetia togoensis) Balanites aegyptiaca 
(Cenchrus Hiflorus) Adansonia diqitata 
(Andropogones) (Piliosti-,nma reticu... 

1ata)
(ST. cul in s--,tigera) 
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The main characteristics of the pasturelands are inventoried
 

in the following table : (1) 

DEFINITION OF STRATA 


Aptitude for conser-

-vationof-un-cut 
foraae 

Resistance to pro
pogation of brush 

fires 

Valorization of 

rains at beginning 

or end rainy season 

Presence of shade 
and density of 

herbaceous stratum 

Presence of small 

temporary ponds in 

rainy season
 

Resistance to
 
over-grazing 


Table 6 -5 
PASTORAL CHARACTERISTICS
 

CLASSIFICATION OF MAIN. PASTORAL CHARACTERISTICS 

Disconti- Disconti-
nuous ahd nuous and 
sparse , dense 

Poor Poor 
. . 

Npne 

None Poor . 

Poor 
to Poor 

None 

Poor 
to Poor 

None 

None Rare 

None Poor 

Continuous Continuous
 
And sparse and dense
 
..
 

_
 

Average Good
 

Average Good
 

Average Good 

Average Good
 

Fairly

Frequent requent
 

Average Good 

(TT-Taken from Tome I "Elevage au sud-est ;'auritanien, page 13, July 1976. 
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The Physical Environment 


"Given the variability of rainfall distribution over time
 
and space and the influence of the physical enviror.ment on pastoral
 
potential and its aptitude for regeneration, the choice of
 
taxonomic units was based on the one permanent factor of thc
 
pastoral ecospherc : the physical environment."
 

Four major categories of physical environment were selected
 
- environments linked to the presence of tsandy soils: dunes and
 

sandy plateaus.
 
- those linked to rags : flat-clayey or rocky plains, characterized
 

by shallow soils and the discontinuity of covered zones.
 
- those linked to the -rocky massifs, usually sandstone
 

those linked to a particular water network, whether oueds,
 

ponds, or lowlands.
 

The following table, from "L'Eldvage au Sud-Est ,,Iauritanien",
 
2 )
summarizes this information.(
 

(1) "L'E1 vage au Sud-Est Nauritanien", Tome 1, July 1976, p. 10
 

(2) Ibid., p. 33
 



TABLE 6-6
 

%r : :WF/kg of dry matter 
: Physical Environment :ForageValue :Main Bc anical:Average pro- :average production 

S:zones concer" :duction tons/ 
S:ned :Dry matter/hec- Rainy season :Dry season 

* .:tare 

:Shifting and semi-fixed dunes : None : I 0 to 0.1 :0.43 To 0.48 :0.35 To 0.40
 
---------------- -------------- -------------- --------- --------------- --------.-----

:Massive dune belts separated 
:by large inter-dune depression
:Dune belts, oriented NW-SE, 

: Mediocre 
s 
:Average to 

:1 

:___Q. 

0,1 to 1.1 

to 0.9 

:0,42 

: 

To 0,60 

0,42 

:0.35 To 0.40 

:0,35 

o 
:separated by narrow interdunes:good 
: * 

II 
:--fII 

"05 
:00,8 

to L 
to 1,3 : 

to 
0,60 

to 
:0,40 

H 

O
:Akl6-Joined Crescent-shaped 

:dunes,forming an aveolar net
:work 

:Mediocre : I 0,3 to 0,8 :0,40 to 0,50 :0,30 

:Dune massifs without preferen-:Good : I : I to 1.5 : 0,35 :0,30 
:tial orientation localiced : : : 1 1-to : to : to 
:narrow inter-dunes : IV : 2 : 0,50 :0,45 

:Dune undulations with out :Good : II-III : 1,5 : 0,35 to 0,50 :0,30 to 0,40 
:preferent±a-or±entation;1arge: -------------
:inter-dunes 

Source : "EleVage au Sud-Est Maritanien", 1976 

RIM-Fed - Scet international
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TABLE 6-6 (continued)
 

:-

.:WF/kg
Physical Environment :Forage Value of dry matter average
:Main Botanical:Average produciproduction.
 

:zones concerne:tion Tons/Dry : :
:ned :Matter/hectare:Rainy season :Dry season
 
:Plain or plateaux sand covered:Average to I 
 : 0,8 to 1,2 0,10 0,35
:with micro-relief :good 
 11-11: I to 
 to to
 

IV 2 0,50 : 0,45
 
-------------- ---------- :----

:Tayaret : sand covered fossil :Good 
: 

: I : 1,5 to 0,40 : 0,30:valleys,micro-relief,localired: 
 :11-Il :2 
 : to : to
o :hydromorphism 
 : :-:- 0,60 
 0,40
*--------------. 

0 ------------------------ ___:-

:Sand cover on rags cr rock 
 :Mediocre to :1 
 : 0,2 : 0,40 : 0,35
:outevops 
 :good :II-III : to : to 
 to
: 
 : 
 : IV 2 :0,50 :0,40
 

:More 
or less croded rag-plain :Mediocre to : I-I 
:
 

: 0,1 to : 0,35 :0,30

:associated with jasper,petti- :none 
 : IIl :0,5 : to to
S :tes schists 
 : 
 : IV : 04' to 0,5 : 0,50 : 0,40
0 ----------------------------------------

m :Rag-plain or plateau 
 :Mediocre :I : 0 to : 
0,35 to : 0,30 to
o :associated with sandstones or 
:to none :II-III : 0,5
E- :lateritic fossil crusts : 0,45 : 0,40: IV : 0,5
 

2 :Rochy relief and lateritic :Mediocre :1-II 
 : 0,1 to : 0,35 to 0,35 to
buttes 

I : 0.2 : 0,45 0,40: : : U .:4 

:Beds of water course and :Good 
 :: I to 2,5 : 0,40 to : 0,35 to:depressions temporarily flco- : 
 :I-ITI 
 : 0755 : 0,40
:ded 
 :TV
 

:Ford3 f I' ed dirirg Jc!ug pc.-- c:d 
 : 0,.' 0,40 , r :riods .-
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The afore-mentioned study shows that the best pasturelands 
are
 
found mainly on the sandy substrata, with the exception of shifting
 
dunes. Sandy formations cover more than two-thirds of the studY
 
zone and concern more-than..30%.of pastoral potential,
 

These are eolian sand formations, characterized by
 
- the extension of several coastal belt systems, oriented
 

North-South (Tamchakett) or Northeast-Southwest in the 
northern part of this sector (Dahr Nema), or East-West in the 
soUtlern part (Djigueni),
 

the presence of dune formation following an aveolar network 
(Ak l),
 
the existe,,v v, uu, idii bdiU -ormi.ions wi-tn DraCtic-ailiy no
 
relief.
 

In general, 
these sands, the texture of which includes more
 
than 85% sand (fine sands dominant), are very permeable to both
 
water and root systems and thus favor germination and rapid growth
 
of grasses and the regeneration of the herbaceous cover. However,
 
their water retention capacity is low and the distribution of rain 
storms during the rainy season plays a fundamental role in pastoral 
production of the herbaceous strata. These soils provide ample
 
depth for deep roots, which explains the extension of trees,
 
inspite of the weak r'ainfall (300 mm).
 

Go)d pasturelands are still found on alluvial soils, but 
cover a reduced surface area due to the 
weakness of the hydrogreaphic
 

network.
 

Poor pasturelands are found on stoney or clayey rags, on rocky
 
reliefs and lateritic buttes, where the soils are not very
 

developed (or absent, exposing bare rock)
 

On sandstone rock formations and ancient laterite crusts,
 
the soils are shallow (raw erosion soils and rock outcrops totally
 
devoid of soils). The result is a very weak and localized vegetable
 
cover on sand covers (herbaceous) and in fissured •.zones
 
or deep sand covers (trees and shrubs).
 

http:more-than..30


On rock formations such as schist or pellite (Hodh), which
 

are characterized by great sensitivity to water erosion and.
 
alterations which lead to the formation of clayey-silty'textured
 

soils, degradation leads to formation of tampered crusts, which
 
discourage germination. Therefore, regeneration of these 
zones
 
is much slower and more difficult (clayey or sch*iist rags).
 

6-4 Conclusions
 

In a country that experiences extremely irregular rainfall,
 
the surface area 6fherbaceous pastureland vaies considerably from
 
one year to another. Estimates of productivity of pasturelands
 

must be considered with caution as the primary factor in production
 

of vegetable cover is rainfall.(' )
 

The severe degradation of th(. pasturelands by men and animals 
added to the harsh years of drought, has resulted in a decrease 
in the density and quality of the vegetable cover; vast bare 

plaques have appeared, due to sheet or gully.w3ter erosion and 

especially due to wind erosion, causing the advance of the shifting 
dunes. -Due to insufficient means and personnel, the Nature pro.
tection Service cannot efficiently control the cutting of wood 
and the brushfires which further degrade the vegetable cover. 

According to many experts, the most efficient and economical
 

solution to combat degradation is t9 favor natural regeneration
 

by forbidding the use of areas which have been over-exploited,
 

especially as this leads to progressive desertification, worsened
 

by the drought.
 

The Southwest of Hauritania (Trarza, Brakna, Goreol) has bceen
 

particularly affected by degradation of the vegetable cover, due 
to
 
the large concentration o- ater hles in this area and the corres-

ponding numbers of animals .(over-grazing). This has created intoler
able pressure on 
the environment, the consequences of which vere
 
revealed and exacerbated by the great drought of 1972-73.
 

The major livestock zones of p-auritania will be discussed
 

hereafter in the light of the above context.
 

(1) "Les Syst6mes Pastoraux Sahliens", FAO, Rome, 4977, P. 174
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Legend of map of vegetation groups in Mauritania
 

L6gende de 	la carte de la Mauritanie sur les
 
groupements v~g~taux
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7. MAJOR LIVESTOCK ZONES
 

7-0 Introduction
 

Livestock raising in Mauritania is concentrated mainly in
 

the southern third of the country, where grazing is available during
 

the rainy season. In spite of the development of the industrial
 

sector and the ravages of the catastrophic drought, livestock
 

remains the fundamental activit-Y of'this nation. (I) This is demon

strated by.:
 

the size of herds (2) , whichto the. herdsman'represent,:
 

capital, a source of food and.,a means of transpo'rt..
 

- the extension of the nomadi:c way o.f life, adapted to the
 

harsh ecological conditions of Mauritania
 

- the volume of l'6stock .marketed_.(mainly for butchering): 

sales of live animals",epreseht about 80% of the" reve1ues 

of Mauritanian herdsmen,.:and .about 60% of the revenue for 

all of rural Mauritanfa(3 ). 

Livestock raising is a risky enterprise in the Sahel in general,
 

and in.Mlauritania in particular. Thi.s. has been seen during the
 

drought-provoked disasters, beginning in 1968. 'Cattle herds were
 

the most affected, and In some Zones more than others (this will
 

be discussed further in the.text). For the whole of Mauritania,
 

cattle herds decreased by 45% during:1972-73, according to Live

stock Service estimates (4 ).
 

(1) Charles Toupet and Ndiawar Kane, "Atlas de Mauritanie", p. 41,
 

1977.
 

(2) See Tables 7-1 and 7-2
 

(3) Charles Toupet and J. Robert Pitte, "La Mauritanie", Collection
 

"Que Sais-je", PUF, 1977, p. 88.
 

(4) From "Etude socio-6conomique de l'61vage dans le Delta et la
 

basse vall~e du Fleuve S~ndgal", Part 1, Technical and Economic
 

Aspects, OMVS, SEDES, Paris 1976., p. 6.
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According to the FAO, for the period 1970-74, cattle losses
 
in Sahelian countries were as follows :0)
 

- 41 % for Mauritania 
- 39 %,,for Niger
 

- 33 % for Chad 

- 31. %-for. Mali 
- 10 %.for Senegal 

- 8 % for Upper Volta 

Thusjthe droughfit affected the productivity" (and often the 
existence) of rpasturelands in"c' rtain region's, with corre-sponding 

repercussions on livestock dependent'on" this grazing::'" 
As noted by J . Ro6rt Pitte( 2 ) th:eIes'tiiat :s'of,'&t't 1e ,losses 

'for 1968-69 correspond closely tO the rainfal1 defici't ih these
 
different regions. Two: 'examples" demonstra'te 'thiS 

-at" Nema the r'ainfa'll deflcit was 18 % ahd h6 :cattle losses 

were 12% (for Region 1).
 
- a.t Ka~di,, the rainf-a.hl,.defic;it was 58% And thejcattle losses 

were 60 1. 

The drought sequence and consequent ever-grazing have 6alUtse d a 
catastroph-ic over-gr'azing"of 'the vegetable cover in several r,egions 
of Mau'ritania, making th ratsing" of' l ivestock exiremel'y diff ultl ( 3 ) 

Given the fragility of: the: past'oral'..'env.ii-ronment, 'in"order' to
 
survive most herds are.forced to practi.a nomadism orexte sivoe
 

transhumance.
 

(1) According to "Le Mod~le Technique de l"E-ltvage au S:ahol", 

in French document "Probl~mes Econoriques" N' 1546, P. 25 

(2) In "La 2-.,cheresse en Mauritanle", Annales do G6ographie N" 4,'.6;
 

Nov.-Dec., 1975, p. 650.
 

(3) This was especially the case in the Trarza zone.
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7.1 The Nature of Mauritanian Livestock
 

By order of economic importance, Mauritanian livestock
 
consists of 
 cattle, sheep, goats, camels, donkeysaand horses.
 

Cattle
 

Cattle are represented by two races in Mauritania
 

- the Moor ZUbu and the Peulh Zdbu :(also known as the Gobra Z bu 

- the Moor Zdbu : 85% of the country's cattle herds are H1oor
 
Zdbus (1 ). Of reddish-blond to pied-light red in cblor,
 
they are medium-sized animals, measuring 1.20 
to 1.30 meters
 
and weighing 330 to 380 
kg. They are short-horned. The
 
female is a fairly good milk producer. Thes- cattle need
 
to drink water only once every two 
days.
 

- the Peulh Z6bu of a washed-out grey or dirty white,
 
sometimes black (Baleri) or spotted with black (Tiouri
 
Baleri) 2 ) , thene cattle are characterized by long lyre
shaped horns, pronounced sexual dimorphbis mand larger ize
 
than the Moor Zbu. The male measures 1.40 to 1.54 meters
 
and weight, 350 to 500 kg. These cattle must drink every daj
 
They are 
better for meat than the '.-Ioor Zb'u. but the.female
 
produces less milk.
 

Crossbreeding between the two 
types of Z~bu is rare, as the
 
Peulhs refuse to crossbreed their animals. 
 In the southern center
 
of Mauritania, 60% of cattle herds are Z~bu Gobra (3 )
 

(1) "Atlas de Mauritanie", 1977, P. 43
 

(2) "El6vage au Sud-Est 1auritanien- Tome II"P, July, 1976,
 

p. 38.
 
(3) J. P. Hervouet, "Type d'adaptations sah~liennes: l',exemple
 

des dleveurs de la 
Mauritanie Centrale m~ridionale", 1977,
 

p. 91.
 



Sheep
 

There are three races (all having hair instead of wool).
 

- Two are Moorish 

- the short-haired sheep, which is white, somttimos spotted 

with black or reddish-brown. It Is a large sheep ' 70 

to 80 cm high. Weight can attain from 60 to 80 kg. 

This animal is not a good walker, but is appreciated 

for its meat. Of this type, the Ladem (Tintane Region) 

is considered in the southeast as the best meat producer. 

the long-haired sheep, which is black and much. smaller 

(the male's height is from 50 to 60 cm and weight is from 

25 to 35 kg). This type produces less meat, but is 

appreciated by the nomads because it is a good walker and 

furnishes hair for the fabrication of tents. 

The Poulh Sheep i.s reddish and closely rdssembles the large,
 

short-haired Vioor Sheep.
 

Goats
 

One type is.dominant : the Sahel g6at (also calle4 the vloor
 

Goat), which has., grey or two-colored '66at-. This is a long-legged
 
' 
animal,, having fine short hair, weighiing 25-35 kgI it is n excellent 

producer of milk and meat for the poorer here-men. 

Camels
 

They are represented by the dromedary (Camelus dromadairius),
 

incorrectly called "camel". The Sahel Dromedary dominates. it is
 

6larg'eanimal, which can attain 2.10 m to the whithers. The
 

Saharan camel is a bit smaller.
 

Donkeys
 

These are Sahelian donkeys. Small animals, they weigh 80 to
 

100 kg, are short-haired (grey with a black crucial band). They
 

are good carriers and can bear from .50 to 100 kg.
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Horses
 

There are few horses in Hiauritania (16 000 in 1977)('). Two
 

types are noted :
 
- the Barbe Horse (2 ), of size varying from 1.42 to 1.82 Pi and
 
usually of grey coat.
 

- the Arabian Horse , which is small (average 1.40 m) and also
 

has a grey coat.
 

7.2 Pastoral Areas 

Grazing rang.- cover about 300 000 km2) corresponding to 
that part of the country between the 200 mm isohyetal line and the 
southern border with Senegal and .Mali. 

To the north of the 200 mm isohyetal line, rational exploitation 
of the ranges becomes difficult due to the scarcity and increasing 
irregularity of rainfall. 

Cattl.e raising (for the Noor Z~hu) may reach the 150 mm iso
hyetal line, but Charles Toupet points out that it is rapidly 
impeded towards the north by increasing dryness, .ahich decreases 
the number of watering holes and the herbaceous carpet. Peyond the 
150 mm isohyetal line, cattle raising is impossible. 

iap 7-1 illustrates the distribution of cattle2 expressed 
in number of heads/km2 (in 1975)!( 4 ). This map shows the heavy con
centration of cattle in the southern center of the country (Guidimaka
 
Gorgol, and south of the Brakna), which attained more than 5 heads/
 

km2 in 1975.
 

(1) FAO - Questionnaire pour l'annuaire de la production, 1978.
 

(2) Source : i-mento de l'agronomic, iinistOre de la Coopdration,
 

1974.
 
(3) "Los amAnagements sylvo-pastoraux", Equipe Ecologique Sylvo-


Pastorale, CILSS (year not mentioned).
 

(4) 'Hap adapted from the Third Economic and Social Plan of
 
The Islamic Republic of -Mauritania, 1976-1980.
 



The Gorgol (Region 4) and Brakna (Rgion 5) were greatly 

affected by the drought, which reduced the surface area and 

quality of pasturelands, The pressure of livestock on the 

,nvironment, added to that of the drought, created extreme over

.jrazing (and trampling of the ground), degrading the soil

protecting vegetable cover. 

The figures for 1972-73(1) show that cattle losses were 

-50% in the 4th Region and -80% in the 5th Region, demonstrating 

the severity of this drought. Field observations by the RAHS 

team permitted evaluation of the major degradation of these
 
"
 'egionst2 . The southeast of ,auritania contains the majority 

)f cattle herds, although density is less. 

Sheep and Goats are distributed throughout the country; their 

iardiness allows them to range everywhere (except in the -,ajabat 

il-Koubra). 

However, higher densities are fo.id in the southeast (up to 

L3 heads/km2), as shown by iap 7-2 of the Distribution of Sheep, 

ind Goats.in Mauritania in 1975. (3 ) Most of the herds are located 

in the southeast. 

Camels are almost alWays nomadic to the north of the.4o), mm 

isohyetal line. They are excluded from the southern regions, 

;hich are infested by a fly which is a vector of camel trypano

om~asis.(4 ) (Tabourit)
 

1) J. Robert Pitte, "La Sicheresse en Hauritanie", Annale do
 

Gbographie N" K, Nov.-Dec., 1975.
 

'2) RAHS missions of June 9-10 and July 11-19, 1979.
 

3) Third Economic and Social Development Plan, IRI, 1976-1980.
 

4) "La iauritanie", Collection "Quo Sais-je?", PUF, 1977, p. 85 
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REPARTITION DU CHEPTEL BOVIN
 
(6tat 1975)
 

DISTRIBUTION OF CATTLE
 
(1975)
 

50 	 ....... . . .
 

LEGENDE 	- LEGEND 500 mm Scale:
 

Echelle;' 1/6 500 000
 

150mm Limite septentrionale de 1'Ul1vage bovi ....
 

150mm\ Northern limit of cattle raising 0..0.. .... 300
2000 

Nombre de t~tes au km2 - Number heads/k2
 

SMoins d'une tate - Less than 1 head
 

W De 1 A 5 t~tes - I to 5 heads
 

01 Plus de 5 t~tes - More than 5 heads
 

Source: 	adapt6 du Ille plan de d&,loppenent 1976 - 1980
 
adapted from IEIe plan of -development.
 



REPARTITION DU CHEPTEL OVIN ET CAPRIN
 
(6tat 1975)
 

DISTRIBUTION OF SHEEP AND GOATS
 
(1975)
 

LEGENDE -LEGEND  - _ -


Nombre de tes au km2 Number heads/km2 Echelle: 1/6 500 000 

Zone vide - Empty zone 0 100 200 3001m 

MOinsD de 2 totes - Less than 2 heads 

De 2 A 9 ttes 
 2 to 9 heads
 

De 9 
 A 13 totes  9 to 13 heads urc__Source
du Ille plan de d~v .loppe
flf s erment 

:jj Plus de 13 1976 - 1980totes 
 -More 
 than 13 heads
 



REPARTITION DES CAMELINS
 
(6tat 1975)
 

CAMEL DISTRIBUTION
 
(1975)
 

Nontbre de t~tes au km2 
Number of heads/km2 Scale:
 

•Echelle: 1/6 500 000
 
Zone vide 
Empty zone 0.__ 1 n- 2_00 300F-. 

SoMins d'une tate 
Ltss than 1 head 

E De 1 & 2 t~tes 
1 to 2 headsW De 2 A 3 t~tes Source: Adapt6 du IlIe plan de d~veloppe

,, 2 to 3 heads ment 1976 - 1980 

Plus de 3 t~tes
 
More than 3 heads Adapted from Ilie plan of deve

looment
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Map 7-3 shows the disItribution of camels 
in Mauritania,
 

by number of heads/km2 1). The higher densities (more than 3
 
heads/km2) are found in the we-st 
of the country (Region 6 (Rosso)4nd
 
Region 12 (Akjoujt)), where at-2 found the 
salt pasturelands
 
relished by camels. This map 
shows that the camels are usually
 
distributed in the drie' 5,Sahelo-Saharan and Saharan 
 re gions. 

Donkeys
 
Thoy aire found i:-iLo S.h.e] (in villages and towns).
 

In the Sahara, they 
are found only in urban centers (oases). They
 
are used mainl" for transport.
 

Horses :
 
Horses have n-gli 
eailo economic importance. According to a
 

17M Arronoic cmo. t1he Bat ,ersc foundis in the Trarza,
 
the Brlk;, -. AouLer and the Ho"h.%
 

7-3 S .. ,:,- of . i" > it.,", 

Livc t ; puul -t1on !has varied ov:-r tlh years due to the
 
drouj,,t. 
 (R cionz-, d isariti es du, to drou'nt w I be examin
latcr in ' ;.
 

Th ~r '..,s viery Io,' rfi;!fall in the yeirs 1 3, 1941 aiid 194".
 
but the dtio!jht That egan in has the of last
I.Q bee-n ;,,orst the 

50 year.s(P') a1 d:.rin
'. -infal efic !; the period 19 t 8.-75 are 
eval mo t;1 40% of avnr a. . 0(:4)Oe of the most sever,
o;r'fecfts of th.: dvc;u hh v' t.. ,,.r j or docr-2!aso in l ive:tc,:k as 
d on . , . , t1 Y ai . in of Livestock for the Period 

19 ,7crds S ':I'I, 'd ).Cvy losses, as they requi r" 
more wareC and pastur a-ie th.-%n ,:ats and shecp. 

(1) Third Econonic and :-'..,l,. :. .. ! nti;> Inn, 1 7 .-. .. . 

(2) , inist.re do la Coor.'raticn, 174. 

(3) Third Economij and Social Develcpnent Plan IRN; 1976-1980. 

(4) Ihid. 

(5) Ibid.
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TABLE 7-1
 

EVOLUTION OF LIVESTOCK HERDS FROM 1964-1975 (IN THOUSANDS OF HEADS) 

:LIVESTOCK 
:CATEGORIES 

:CATTY 

:SHEEP + 
:GOATS 

:CAMELS 

: 1964 : 

: 2000 : 

! 4600 : 
• 

: 500 • 

1966 : 

2000 • 

5900 : 

700 : 

: 
1967 : 

2275 : 

6650 : 

710 : 

1968 : 

2500 : 

2700 : 

720 : 

: 
1969 : 

2000 : 

7000 : 

720 • 

: 
1970 

1850 • 

6750 : 

710: 

1971 

1550 

6500 

705 

: 

: 

: 
: 

: 

1972 : 

1500 : 

6500 : 

700 : 

1973 : 

1115 : 

5850: 

670 : 

1974 

1150 : 

6300 : 

680 : 

1975 

1185 

6800 

685 

:DONKEYS + 
:HORSES 

: 
: 

250: 270: 280: 300: 300: 295: 280: 265: 250 : 255: 260 

Sources : "3e plan de Ddveloppement Economique et Social" RIM 1976-1980. 
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TABLE 7-2
 

Evolution of livestock for period : 1975-1978
 

* m . . . j i , i . .l l i ii. 

1975 : 1976 : 1977 : 1978 

: Cattle : 1.236.000 : 1.311.272 : 1.400.000 : 1.500.000 
: . . .. . . . --------------------- -------------. :. 

: Sheep : 4.200.000 : 4.500.000 : 4.700.000 : 5.000.000
 
: : : .. . .
 

: Goats : 2.500.000 : 3.000.000 : 3.100.000 : 3.200.000
 
S S . . . . . . . . -

Camels : 680.000 : 690.000 : 700.000 :
 

Donkeys : 160.000 : 170.000 : 180.000 : 

: Horses 16.000 : 15.000 : 16.000 :? 
------------- ---------- -----. -. 

TOTAL : 8.790.000 : 9.686.272 :10.096.000 : ? 

Sources : FAO - "Questionnaire pour l'annuaire de la production 1978" RT71 

Note : These are provisional figures. A statistical annuary is being
 
prepared within the context of the RAMS project and will furnish
 
statistical information on the numbers of livestock in Mauritania.
 



Table 7-1 shows 	that cattle progressed until 1968 (from
 

1966 in increase
an
200 000 000 heads in to 2 500 000 heads 1968, 


of 25%). In 1969, a sharp regression was noted (.25%) due to
 

the 1968 drought. This regression continued regularly until
 

1973, when it attained its maximum : 1 115 000 cattle in 1973,
 

as compared to 2 500 000 in 1958, or a decrease of 1 385 000
 

heads (55.4%). 	 The year 1972-73 was the harshest for all livestock.
 

Another table, based on an FAO report (1 ), shows the progressive
 

rebuilding of livestock-her.ds after the-.1§72-73 drought (Table
 

7-2). These figures show that for sheep+goats, camels, donkeyL
 

and horses, the herds have been reconstituted since the 1972-73
 

gone beyond the size of herds existing before
drought and have even 


tha drought began in 1968.
 

On the other hand, cattle herds took longer to recuperate
 

from the drought :
 

- in.1978 (10 years later), the number of heads had stil-l
 

not reached that of 1968and was about 1 500 000 heads, as
 

compared to 2 500 000 heads before the drought.
 

Hiowever, the interpretation of national livestock decreases
 

must be undertaken with caution, as these losses do not necessarily
 

reflect the mortality rate. A large number of animals left
 

Mauritanian territory during the drought, in search of grazing
 

(even when water was still available). "Ion of the migrant herds
 
.
did not return to 'Mauritania(2
 

In addition, according to the Third Economic and Social
 

Development Plan of jauritania, 1973 was characterized by excessive
 

slaughtering and export of meat, due to the lack of sufficient
 

pasture. Thanks to good grazing lands in 1974 and 1975 (3 ) , Vlauri

tanian livcstock was able to return to the number of heads before
 

the drought.
 

(1) Based on "Questionnaire pour l'annuaire de la production",
 

1978.
 

(2) Report of Mission for "DNveloppement d': l'ElCvage et des for~ts
 

en Mauritanie", July 2-31, 1975, FAO, Rome, 1975.
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7.4 - The Scuthwest and the Southeast
 

There are 
two major livestock zones 
in Mauritania 
 the

Southwest and the Southeast. Forrnerl.y, the Southwest dominated,
 
but it has lost its 
place to the Southeast'.because
 

- of the 1.Q:'68-73 drought, the saverity of which killed 
a
 
great number of animals 
in the Southwest, whoreas 
in tha
 
Southeast., livestock was 
less affected. During this perloa,
 
in 
the 5th and Gth Regions (Trarza and Brakna)(1) -the
 
livestock losses were 
about 55., as compared to 15-20%
 
in the Southeast (Regions, 1. 2.and 3).
 

- the presence of a relatively dense netor of.,'alls (see

flap 7-4) in.the Trarza and 
Bra.kna 
provoked concentrations
 
of men 
and animals beyond the bearing capacity of the-environ
ment. The 
sedimentary Senegalo.-lauritanian 
basin w','hich
 
supplies most of the Southwestern we)lls 
was not greatly
 
affected by the drought. 
 The result w-'as considerblQ
 
destruction by over-,:razing of the pastoral 
ranges,, which
 
depend directly on rainfall. 
 These ranges had already been
 
over-exploited before the drought began, precisely because the
 
dense 
 water holes permitted maintenance of 
an excessive
 
number of animals
 

The disequilibrium that already existed butween the-availa..,
 
bility of water and the lack of natural forage was sharply

exacerbated from I.;7O on( 2 ) 
 which lead 
to severe destruc
tion of the vegetable cover, followed by high mortality in
 
the herds of this region. These animals did 
not die of
 
thirst, but of hunoer.( 3 )
 

It must be noted that the Southws;:jst is less isolated 
than the
 
Southeast, due 
to a relatively greater number of means of
 
communication (including the 
Senegal River). This region tended
 
to be oriented towards the large cities 
such as St. Louis and
 
Dakar, which polartzed economic activities in thc- region.
 

(1) "Rapport d, Hissrion 
sur .a D-veloppemcnt do 
l'Elvage et des
 
For~ts en IOaurita1oie", FftD, Rome, 1975.
 

(2) Ibid, July 2, 1975.
 

(3) Ibid.
 



Fig. 7-5
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TABLE 7-3
 

Regional variations of rainfa l. Deficits for period 1971-1973
 

:REGIONS :NORMAL 
 : 1971 : 1972 
 : 1973 : ANNUAL :DEFICIT AS:
:AVERAGE : 
 : AVERAGE :COMPARED
:RAINFALL : 

m:m) : 

: 1971-
: 1973 

:TO NORMAL 
:RAINFALL 

:REGION 1 
:NEMA 

315.0 : 237.5 : 267.9 : 220.4 : 241.9 : 23 % 
: 

S . . . . . . . 
----------- --------- ---------- ------------------------ ------------- --------- ---------

:REGION 2 
:AIOUN 

: 315.9 
: 

: 146.0 
: 

: 144.5 : 141.0 : 143.8 : 54,5 % 

:REGION 3 : 352,5 : 163,7 : 
119,7 : 176,1 : 153.1 
: 49 %
:KIFFA 
 : : : 
 :
 
S . . .------------------------------. S:--------- S--------------- . . . . .
 

:REGION 6 : 287,4 
 : 125,6 : 53,0 
 : 166,1 : 114,9 : 60 %
:ROSSO : : 
 : 
:BQ lG: ---------
 :--------:--------- -:------- :---------
:DISTRICT : 135,5 : 
 17,9 : 72,2 : 79,9 
 : 56,6 : 58 %
:OF 
 : : 
 :
 
:NOUAKOHOTT:
J ,, : : : : 

:: 
 : 

Source : J. Robert Pitte 
- "La S4cheresse enMauritane" - November -
December, 1975.
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Thus, due to the accessibility of markets, the Southwest developed
 
more than the isolated Southeast, which is far from the coast, and
 
attracted men and livestock. Livestock was excessive for the
 
bearing capacity of the environment, resulting in disaster during
 
the 1968-73 drought. 
 This is not to say that the Southeast was
 
spared by the drought (which was generalized in 'lauritania
 
for the years 1972-73).. However, in 1968, the drought,.was much
 
more severe in the Southwest.
 

Table 7-3 shows the regional variation of rainfall deficits
 
for the period 1971-1973(l). This table shows that rainfall 
deficits
 
were greater in the Southwest.
 

According.to a.FAO report in 1975(2), 
the sparse'rainfall
 
reduced simultaneously the availabilityof water 
holes and forage
 
in Regions 1, 2 and 3. However, many herds had migrated in time
 
to the south of Mauritania and to Senegal and ihiali, 
 .which explains
 
the smaller losses in the Southeast, which did not experience the
 
excessive degradation of the 5th and 
6th' Regions.(Trarza and Brakna).
 
This degradation was observed by the RAiS field mission of Oct. 4,
 

1979.
 

In the Southeast (Regions 1, 2, 3 and 10), 
the percentage of
 
Mauritanian cattle herds was
 

40 % in 1960 

54 % in 1970 

74 % in 1973 
(3 ). 

Thus, this region has become an important livestock zone, for the
 
reasons explained ab,'ve. Other statistics confirm this (4 ); At the
 
end of 1974, the Southeast (1st, 2nd, 3rd and 10th Regions) had
 

75 '/a of the cattle in iauritania 

72 % of the sheep in iauritania
 

68 Z of the goats in !1auritania 

(1) J. Robert ;u'tte, "La S~cheresse en ,1auritanie", November-.December,
 

1975.
 
(2) Report of the 6ission on "DN;veloppement de l'El-vage et des
 

For6ts" July 31, 1975.
 
(3) "L'Elvane au Sud-.Est Mauritanien", Tome II, Situation Actuell:2
 

FED, July 176.
 

(4) Ibid.
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riiure /,.. snows tne evoiuation oT cattie nerds over 25 
years (1950-75). It shows the preponderant change from the Southwest 

to the Southeast :during the drought period 1968-.73. 

Tables 7-4 and 7--5 show, for :th'e Southeast and Southwest 
respectively, the regional differences in !auritanian livestock 
distribution durinc, the 1965-173 drought. (1) 

The Southwest lost a high percentage of cattle,: 

84 % in Region 6 (Rosso)
 

80 % in Region 5 (,leq)
 

50 % in Region 4 (Ka6di)
 
Losses -;ere less in the Southeast; the 1st Region (Npma.) 

lost only 33% of cattle, the 2nd Region (,'oun)44% and the 3rd 
Region (Kiffa) even shows an-increase of 21%. 

Losses, of sheep and coats tvere highest in 4egion'4 (Katdi).
 

The number of camels decreased by 45% in Region 5 (Aleg) ,nd L.y 
20 % in Region -£-(.Ross,o). El sewhere, the number increased, often 

by enormous proportions. Some of these excr,,ive increases or 

decreasei are due to the riigrationc of herds between 1971 and 1,973 
as well as to losses. For this reason, it is necessary to be 

cautious in interpreting these statistics. It should also be 
pointed out that a certain number of animals died of illnesses, 

which affected the weakened individuals. 

(1) J. Robert Pitte, "La Scheresse en Hauritani'-" Nnv -Ip.r. 

1975.
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TABLE 7-4 

Evolution of livestock during he drought in the southwert of Mauritanie,
 

by region.
 

LIVESTOCK : REGION 4:KAEDI : REGION 5:ALEG :REGION 6 : ROSSO 

:CATTLE 

:12-31-71 300.000 : 400.000 : 250.000 
:12-31-73 150•000 : 80.000 40.000 
:Evolution - 50 % 80 % : - 84% 

:SHEEP + GOATS 

:12-31-71 456.000 : 920.000 : 517.000 
:12-31-73 250.000 : 700.000 400.000
 
:Evolution - 45 % : - 23 % : - 22 % 

:CAMELS
 

:12-31-71 8.000 : 175.000 : 326.000 
:12-31-73 50.000 : 80.000 : 260.000
 
:Evolution + 525 % : - 54 % : - 20 % 

Source : J. Robert Pitte "La Secheresse en Mauritanie" in Annales de
 
G6ographie n0466, p.651 - Nov. - Dec.1975, citing : sources from 
Direction de l'Elevage.
 



--- -- -- - -- - -

TABLE 7-5
 

Uglution of Iivestock durBing dr'ouht i$ Southeagt of Mauritanie, by reon 

:LIVESTOCK :REGION 1: NEMA tEGION 2: AIOUN :REGION 3: KIFFA .- . . -- -- -- -- - -- - 

:OATTLE:
 

:12-31-71 : 400.000 300.000 
 330.000
 
:12-31-73 270.000 170.000 400.000

:Evoluton 
 - 33 % : - 44% : + 21% 

:12-31-71 : 2.275.000 : 2.400.000 : 977.000

:12-31-73 • 1.900.000 I.800.000 650.000 
Evolution : - 16 % i - 25 % : - 33 % 

-31-73 10.000 
 80.000 •00.000
 

:Evolution 
 + 25 % + 14 % : + 124 % 

Source. 
 J. Robert Pitte - "La Scheresse en Mauritanie" - Annales de 
Gdographie n*466 ; p.651 - November - December 1975 - citing

Sources from : la Directign-de 1'Ejevage.
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7-5 Pastoral Higritions : Transhumance and Nomadism 

in tnis environment, where pasturage and water are 
scarce,
 
animals cannot survive unless they undertake to migrate with
 

the seasons.
 

Transhumance is practiced by the Peulhs (l)
 . In this type of
 
migration, the human community does 
not accompany the herd, which
 
is confided to The herd owners
a shepherd. 	 ra,main 
in their
 
village and practice cultivation.
 

Nomadisn, implies that the entire human .community( 2 ) living 
in mobile camps, follows the herd in its migrations. It is
 
practiced by the Mioors.
 

The 	Peulh transhumance rarely.goes beyond the 450 
mm isohyetal
 
line therefore, it is essentially located in the southern center
 
(Guidimaka) and Southeast of the country, and 
covers the rainfed
 
cultivation zone. dost of 
the Peulhs' livestock consists of cattle
 
(Gobra ZWbus). According to JP. Hervouet (3 )
, the Peulhs in the
 
Southern center of lauritania possess more 
than 80% of the regional 
livestock, 'hich is to say that the Peulhs are the major-l-v-estock 
owners south of the 450 mm isohyetal line. 

HJoorish nomadism covers 
a much larger surface area, as it
 

concerns
 

- camels, which are distributed throughout iauritaniab
 
territory to the north of the 450 isohyetal line. The 
Moors Vave a monopoly of camel raising. 

- cattle the Oioor ZWbu attains .the 200 mm isohyetal line in 
the 	north, and at times, the .150 mm line. 

- goats and sheep, whiich are found just about everywhere in 
lauritania (and are owned in large majority by N'oors).the 

(1) 	 Chirles Toupet and Ndiawar Kane, "Atlas doe lauritanie", 1577 
p. 43

(2) 	Ibid.
 

(3) 	 "Strptgies d'adaptation diffrenci~es i une crise climat1oli:uI 
- L"exemple des -leveurs-agriculteurs du Centre..Sud Nauritanien" 
1969.197q, p. 84. 
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Pastoral migrations are linked to rainfall distribution.
 
The Sahelian ;ierdsmen (both :'loors and Peulhs) spend the dry
 

season in the, south, moving north in the summer to benefit from
 

the pasturelands created by the monsoon rains I)., Du.ring the
 
rainy season (July.to September), the herds move north, rassing
 
through regibns where rainfall is.sufficient to provide green
 
pastures and provide water holes. In October and November, the
 
dry season begins, and the ponds around which the animals have
 

gathered begin to dry up. At this time, the herds begin to
 
migrate back towards the south, in stagcs as a function of the
 
water holes available. Around the month of.December, all ;-astures
 

are found around permanent water holes (wells or water courses).
 

The herds will remain at the permanent water holes until
 

the next rainy season, spending the driest months at pastures
 
composed of dried jrasses and stubble, some rare liqumiinous plants
 
and a few trees, which furnish a useful supplement to their diet.
 

The length of migrations varies according to region: certain 
herds go as far as Mali or Senegal-, and herd movements are eixtremely 
regular if nothing opposes them (2 ). In qen~ral. herdsmen tend 
to returr to the tame pastures, follov;ing the same transhumanc, 
route, each year, and it is frequent that certain wells or water 

holes come to be considered as belonning t'o certain families or 

groups. 

The "external factors" which may modify this pattern are 
the lack of water (when wells along the route have Jried up) or 
lack of grizinq (due to insufficient rainfall or brush fires). 
0!hen over--,razinq occurs in the jry season around a Water hole, 
it may be abandonnedas it is no longer of any use to the herds. (3) 

(1) "Atlas dc Uauritanie", 1977, p. 43
 

(2) "Situation et Pers :ectives'd.,e 1Economie rlauritanikenne",
 

IRDR, Volume II, .1971.
 

(3) A case frequently observed in the Trarza (PRAH'iS mission 6/19/7§ 

to 6/21/70). 



FIG. 7-6
IN MAURITANIARAISINGLIVESTOCK 

L'ELEVAGE EN MAURITANIE
 

7 

V " 

L50 * A 

\7 V 

V -- V ~ K--

SCALE 0 100 200 700km 
ADAPTED F7O1 A L5,ASD0 MAUP,ZANT;;9' ECHELLE: 1/6 500 000 



The -Moorish herdsmen-on the edge of the Sahelo-Sahara. region
 
and the Sahara practice inverse migrations : they remain much
 
farther 
north in the dry season to benefit frof' the winter rains
 
and move southwards towards te Sahel during the summer 
 rai'ns ( 1 ) 

Since the, bc.,:inning of the 20th century', the nomads have
 
tended'to buy or plant palm i]rov-s 
or to havc their former sl.lvos
 
cultivate fi.3ids of millet and sorghum. Thus, they have begu-n
 
to remain for longer periods near the oasts at the period of 
date
 
harvest, or near their fields 
at the period of cere-il haryasts .
 
In fact, they have become se i-no;Iads. For-, example, with the Ahol
 
Boulob-at nomads', it is -.ossible to distinguish two group..- the 
camel herders who follow the rainfall but. stop a t 'rovhir ralm s 
for the- harvest, and the cattle rais.rs, vwhose migrations are more 
restricted, as a function not only of grazing but also of their
 
cultivated fi lds. (2) 

7-6 The Livestock Raisers and the Drought (3) 

During tha recent drought, many herdsmen found their lives.tock 
decimated and were. forced to abandon their activities and s;dent1rize 
in .the towns. "\ccording to J.P. Hervouet,( 4 ), *the'reictions to the 
climatic crisis were auite ,diff'rent for different ethnic groups 
and can be seen quite clearly at the level of animal losses, 
where only the Peulhs (Foula -_,and Fou-lh W'alo grou,-.:) were' able 
to save their herds by ,idaptation in the central southern :11)rtion 
of Mauritania. 

Ii .(1) Atlas de uritan i e , 1.;77,P. 13 
(2) Ibid.
 
(3) For more informationsee the f6llo .'in- studies . B 5 : "ProflisSociologi-,ues , Liauritanie N.,.gro ,fricaine scction on

the Peulhs, and F 2, "Changements Socieux en flauritani: 
thc 

le devenirdu :aistoralismu .en Hiauritanie" 
(4) "Stratergies d'adaptation diffZ,rencices 0 une crise climatique 

L'exemple des flcveurs-acriculteurs 
du Centre-.Sud mauritanien"
 

1 }69- 197.1 
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1hile the Moor groups abandonned their traditional way of
 

life, the Peulhs attempted to adapt to the crisis conditions.
 

Traditional use of the land was changed, due to the lack of labor
 

and the social separation between the livestock raisers and culti-

;vators; this forced the Moors to change from nomadism to a
 

semi-sedentary life style where the inerests of the animals were
 

often sacrificed to those of the herders, transhumance now being
 

practiced towards areas of cereal production rather than towards
 

the better pasturelands. The losses of the Moors reflect-their
 

difficulties in adapting to new situations, a problem severely
 

aggravated by the drought.
 

According to Hervouet, only the agro-pastoral Peulhs, who
 

consider their livestock as other than a purely economic resource,
 

were able to resist the drought period. Those groups which
 

practiced transhumance towards less populated zones and maintained
 

strict control of their. herds during migration (often to the
 

temporary detriment of the herdsmens' well-being) were able to
 

incur relatively low losses of livestock.
 

The attitude of the herdsmen towards the environment is
 

extremely important dbifrrig herd mrigrationsi 1 ) A herd which is
 

left to itself instead of being controlled wastes enormous
 

amounts of potential forage, especially cattle which consume only
 

part of the pasturebut trample a great deal during their constant
 

ranging. On the other hand, a herd which is guided and controlled
 

by the herdsman progresses much more sJowly, but avoids wastage
 

by maximum exnloitation of the pastures aloiy the route selected.
 

The herdsman who controls his animals thus acts as a "protector'
 

of nature", in that over-grazing is reduced because wastage has
 

been avoided.
 

However, given the present crisis situation, it is becoming
 

more and more rare to find herdsmen walking in front of their
 

animals; more and more frequently., one finds herds foraging without
 

a guardian, This decrease in control of herds has led to an
 

exacerbation of the consequences of drought on the vegetable cover,
 

and an intensification of desertization., -which in turn has a direct
 

affect bn' the survival an: increase of future livestock her,-.z
 

(1) J. P. Hervouet, "L'Attitude du pasteur et la d~sertisation"
 
Notes africaines H-1140, 1973.
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7-7 Conclusions
 

The recent drought has over-burdened the environment, with
 
catastrophic consequences when the equilibrium between the number
 
of animals and the availability of pasturelands has been broken,
 
which is what occurred in the Southwest. Although the Mauritanian
 
herds are beginning to reconstitute themselves, it 
is to be feared
 
that another climatic crisis may cause dramatic situations such as
 
occurred during the last drought.
 

Heavy concentrations of livestock around watering holes have
 
long term negative effects on the pasturelands; hydraulic programs
 
for the future must take this into consideration in order to
 
avoid the errors such as occurred in the Trarza.
 

Surface areas planted in forage are still too modest 
to meet
 
the present needs of the livestock at the'end pf the dry season
 
(Centre de Rosso and Ranch d'Embouche de Kacdi). According to the
 
conclusions of a FAO report in 
1975(l), large-quantity production
 
of forage on irrigated perimeters could theoretically protect
 
Mauritanian livestock from new famines, 
but not bcFore 10, or
 
possibly 15, years, and only on the condition that some link
 
exist between extensive livestock raising and intensive agriculture ( 
(by means which have yet to be defined). The development of irriga-
ted forage cultivation is not ?lanned and does not exist in the
 
Senegal River valley. Were they to exist, of what help is this to
 
those areas 
located far from forage production centers?
 

In the traditional pastoral milieu, which 
is far from permanent
 
water courses, water control 
can only be attained by snall dams,
 
wells and more 
or less deep borings. According to the FAO
 
report(2 ), it is impossible that the present or planned wells and
 
borings could 
permit forage production in sufficient quantities and
 
at reas6nable costs to assure, even minimally, enough forage for
 
herds during 
a famine period. Nater control in the pastoral milieu
 
can solve only problems of watering herds. If rational systems
 
are not adopted rapidly for the use 
of water holes, their extension
 
along migration routes may have negative effects 
on the productivity
 

.
of natural pastures 3)


I) "Rapport de la mission du d~veloppement do l'6lvage et des for~ts
 
en flauritanie", July 1979
 

2) Ibid.
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TABLE 7-6
 

DEPARTMENTS DECLARED "DISASTER-AREAS" FOR PERIOD 1979/80 (1) 

: : NUMBER OF HEADS: 
• . 

DEPARTMENTS : CAHIE : SMALL RUMINANTS 

- Oualata, N6ma 85.000 520.000
 

- Tamchakett 58.000 250.000
 

- Boumdeit, Kiffa, Kankssa : 270.000 900.000
 

- Tagant 30.000 200.000 

- agta-Lahjar, Bmgh6 200.000 1 .200.000 

- M'Bout 150.000 250.000
 

- Boutilimit 10.000 --.---
100.000
 

- Inchiri, Adrar : 1.000 100.000
 

804.000 3.520.000
 

(1) Source : "Evaluation de la Situation Agro-Pastorale Campagne 1979/8011 
Minist~re du D6veloppement Rural-RIM. 
Mission conjminte Iviultidenteurs/Gouvernement,November 1979. 
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8.0 	Introduction
 

After livestock, agriculture is the next main activity of the
 
rural sector in Mauritania(2 ). It employs most of the rural
 
labor of the country (about 85.% of the ,auritanian population is
 
rural).
 

A traditional and sedentary activity, agriculture is dependen
 
on the availability of water, and 
thus, is very localized. Rainfa
 
conditions and the degree of 
water control determine and strictly
 
limit the distribution of crops.
 

Crop Distribution
 

There are five different zones where cultivatinn iq nnqihle
 
in Mauritania :
 

The Senegal River valley zone, 
where irrigated andfloodlan(
 
cultivation are practiced in the floodable major bed.(Oualo) 
of the Senegal andGorgol rivers.
 

The 	rainfed cultivation zone, which extends essentially fron
 
south of the 450 mm isohyetal line along a thin strip on
 
the border with Nali, covering the Guidimaka region in the
 
west (along a West-East axis from, south of Ka~di 
to Ai'Uout,
 
north of Kankossa, to 
Timbedra, Amourj and lassikounou.)
 

The 	 floodland cultivation zone, along the oueds, which are 
mainly concentrated in tho highlands and surfaces favoraL
on 

to rainwater runoff (See Chapter "Surface Water").
 

The palm groves (oases), v;hich occupy a vast triangle in the
 
highlands (Adrar, Tagant, Affoly,.Grand Dahr). This 
zone
 
is often 
intermixed with the floodland cultivation zone.
 

the new sector of urban gardens, where vegetables are 
cultivated using purified laste :'ater (example : Nouakchott)
 

(1) 	 For more information, see the work of Research Group No 3,
Revenues and Agricultural Production B 4 and(Study sub-sector 
studies PI, P2 and P3).
 

(2) See Table 1 - PIH - Secteur Rural
 
Source : Minist~re du 
Plan et des Peches.
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Constraints of the Ecological Milieu
 

The sparse rainfall and its irregularity have a negative
 
effect on crops; for rainfed cultivation, the surface areas planted
 
vary considerably from year to year, and some years, there is no
 
production at all
 

Table 8-2, "Evolution of Agricultural Production for the
 
Period 1962-1973", clearly shows the effects of drought years 
on
 
agricultural production. For example, for millet and 
sorghum,
 
production decreased from 90 000 
tons in 1967 to 50 000 tons in
 
1968 (a very dry year, especially in the southwest). In 1972,
 
production decreased to 12 000 tons, due to the severe drought
 

conditions of this year.
 

Other sources show the regression and stagnation of the
 

surface areas cultivated in cereals and the corresponding production
 

variations from 1948 to 1974(1).
 
In addition to the climatic variations, crops are attacked
 

by numerous predators : locusts, rats and weaver.-biIds ("manae-mil").
 

Human Constraints
 

The survival of customary land tenure (where the land belongs to
 
an absentee minority in 
the oases, or to a village oligarchy in the
 
Chemana) hinders all attempts to restructure land use. In addition,
 
the technological level of the rural population is -usually fairly
 

low.
 
Agricultural production is rarely high,.and varies from year
 

to year (See Tables 8-2 and 3-3). The rajor crops are millet and
 
sorghum; however, even during good years, PNauritania must import
 
additional tonnages of these cereals 
from Senegal and Mali. The
 
following figures demonstrate that cereal imports are steadily
 

increasing in lauritania 
: .(From FAO Trade Yearbooks)
 

1969 
1970 

36 492 tons, 
60 800 tons 

1971 78 000 tons 
1972 80 000 tons 
1973 88 000 tons 

(1) See Table 8-3, "Evolution of Agricultural Production (Cereals)"
Source : "Equ" ie des Cultures Sbches" CILSS, March 1977. 



TABLE 8-1
 

Gicss national product by type of economic activity (1970-1978) at current prices (millions UM)
 

*: 

• 

RURAL SECTOR 
* 
-

. 

:AGRICULTURE 
*-

, *,. 

: 

: 1970 : 
- -

:3,514 
-. 
. 

. . 

• 820 : 
..-

. | . 

1971 

3.491 
. 

750 

: 

: 

.. 
: 

. 

:: 
•. 
. 

•: 

1972 : 1973 
. 

3.328 2.932 
•. 

• 

420 : 281 

. 

: 
.: 

: 
. 

. 

: 

1974 : 
-. 

4.078 : 
. 

. 

379 : 
. 
. 

... 

1975 : 1976 : 
• 

5.207 :6.271 
"... 

. 

. 

366 : 477 : 
. a 
. 

1977 

6. 

351 

: 

• 

: 
-

1978 

6.286 

326 : 

:LIVESTOCK 1 2#200 : 3.200 : 2.380 : 1.832 : 2.756 : 4.04 : 5.C74 : 5.060 : 5.143 

:* 

:FISHING : 450 

:•.: 

395" 480: 770: 890 

: 

730: 

: 

650: 685: 

: 

70: 

:TREE CULTIVATION 
:EXPLOITATION 

AND FOREST : 
s 

44 f 4u 9 
I 

48 1 49: 
: 

53: 
• 

57 : 60: 64: 67 : 

Source : Minist~re du Plan et des P~ches R.I.M, 



TABLE 8-2
 

Evolution of agricultural production (Tons) from 1962- to 1973
 

YEAR : 1962 : 1963 : 1964 1965 : 1966 
 : 1967 1968: 1969 1970 1971 1972 1973
 
--------------------------------------.-------


.- -----------.----

:Millet + :90.000 :90.000 :90.000 :100.000:90.000 :90.000 :50.000 :100.000 :82.COO: 
 - :12.000 37.000:
:Sorghum : : : : : : :
 

:Ccrn : 3.400 : 3.700 : 4.000 : 4.000: 3.000 : 2.000 : 4.000 : 4.00 : I-DO: 400 : - : 

:Wheat and : 200: 200: 200: 
 30: 300: 20 200: 300: 2CC: 2C0 : 250,

:Barley : 
 : : : : : : :
 

:Ni~b4 : 5.300 : 5.8C0 : 6.600 : 
7.300: 8.000 : 8.300 : 5CO: 1.100 :10.000: - :' 4CC : 2.000: 

:Vegetables : 400 : 400 : 500 : 600: 700 : 400 : 300: 400 : 700:  450 : 1.000:
 

:Dates :11.370 :10.500 : 9.500 : 
9.100: 9.600 :10.900 :11.700 :11.400 :14.600: : 9.800 9.320
 

Source : Ministbre du Plan et des P~ches R.I.M.
 



TABLE 8-3
 
EVOLUTION OF SURFACE AREAS CULTIVATED AND P-RICUL2URAL PRODUCTION (CEREALS) 

YEARS TOTAL PRODUCTION 
----------- -----------------------------------------

••. 

1940-52 5(.COC t 

1952-56 
 58.CCC t 

1961-65 
 98.CCCI t 

1967-68 
 9AC.C t 


1969-71 
 93.-0( t 

1972-74 
 41.090 t 

Scurce : CILSS 
- "Equipe des cultures s'eshesl" March 1977. 

: SURFACE AREA CULTIVATED 

. 

83.CC( ha 

83.CCC ha 

261.&(C ha 

b7.(CC ha 

272.C&C ha 

187.CCC ha 

. a 



8.1 The Senegal River Valley
 

Three types of cultivation are practiced in the Senegal River
 

valley 	: 
- floodland cultivation, in the Oualo (major bed of the river 

and its tributaries : the Gorgol, Lake Rkiz and Oued Gorfa, 
which are inundated by annual floods. 

- irrigated rice cultivation 
- rainfed cultivation on di6ri, the banks of the river which 

are not inundated by annual floods. 

8.1.1 	 Oualo Floodland Cultivation
 

The Senegal River Valley has considerable surface water
 
resources, but they are very irregularly distributed over time,
 
going from several thousand /s (luring the flood period to less
 

than 10 m3/s du-inq slack water.
 
The volume of annual floods determines the cultivable surface 

area in the Oualo. In the middle valley of the Senegal River, a 
weak flood in 1944 permitted the cultivation of 80 000 hectares, 
an average flood in 1947 permitted cultivation of 120 000 hectares, 
and a high flood in 1950 permitted cultivation of 180 000 hectares (I) 

However, often 
more surface areas are flooded than can--be-= 

cultivated, iue to lack of labor. 
During drought years, the flood is weak, which severely reducas
 

the surface areas that can be cultivated and thus, agricultural
 

production:
 

- In 1972, the 
flood deficit was enormous. This is demonstrated
 
by observations made at Oakel : whereas the average annual
 

flow at Bakel is 24 billion m3 and the flood volume is,
 

9 years out of 10, greater than 13 billion m3, in 1972, the
 
annual flow was only 8.33 billion m3. The normal rate of
 
maximum flow is 4 700 m3/s; during 1972) it was only 1 428
 

m3/s(2)
 

(1) Charles Toupet, "La i'lauritanie", 1977
 
(2) Andr6 Lericollais, "La Secheresse et les Populations de la
 

Vall~e du S6n.gal", Nouakchott Colloquium, Dec. 17-19, 1973,
 
Nouvelles Editions Africaines.
 



Fig. 8-1
 

Cross Section of Terraines in Senegal River Valley
 

Coupe sch~matirue des terrains de la vall~e du fleuve
 
Sin~gal
 

Mil 	 Culture de sorgho Axe du fleuve
 

Sorghum cultivation - Axe of River
 

I I 
i9 1 
II 

Difrl .| 

IVillage IFn ~ . 

Fond6 I oi 
Hollald6 Villa --q Floods: Crue 

- Nigh: Forte 

- Medium: Moyenal 

- Low: Faible 

- Ebb: Etiage 

Walo: Ftoodlan.d cultivation ,.sorghum) - Cultures de d~crue 

Falo: Floodland vegetabl.e cultivation - cultj)res maraich6res A la d~crue 

Di~ri: Wi.ter millet cultivalion - Culture d'hitrernage du petit mil 

See annex for exp].anaticn of the feliowing local terms:
 

Voir en annexe !a significaticn des termes locaux utilis~s
 

Wabo -- Di~ri - Fonds - Hollald6 - Falo 



'Oitce te fl"'bod in .1972.w S*pract'ic&1 .n1etanlt, th : rr l 
populations were a'bl-e tQ..plant 1.,9'p.lyk'Jnarrow p .ip.,of thh ,Oualo. 
15 000 hectares, according to FAO estimates. The probable pro-.
 
duction for total Oualo crops did not a":tain 10'" of' the normal
 

figure. (I ) The deficit for cereal harvests in this ye'ar (millet
 

sorghum and rice) was about 90,,,. in.the oualo and di6ri.(2)
 

In-1§9 the- Senea1 River -f1ood-as ,tn-ferior to that of.'.72, 
The ,lood hardly.inundated the Oualo .3 ) and attained a maximum
 

elevation of 6.20 meters. In addition,'the flood was very rapid,
 
the level falling to 3.20 meters at the end of'October (elevations
 
m6,asured at Bakel:). Only 8 000 :,ectares of Senegal River valey
 
Puia o , Wero cultiva ted and yie'lds will >e, very lo( 4 ). HoweverK,.t'he 
,ro: an.d O-ubd orfa.. bua1s. ere. cult iabWle, over 20990. ,hctar, s
 
,and: an average yield of 3.00 kg/hectare to" 350 kq/hectare is!r.:;;
 

exp.ected. 
Gross production is.est.imated at 2 *0OV tons of mil-let and
 

brghi .wh"i'ch is".very 'low(5 .
 
As the surface area cultivated depends on the flood level,
 

in a-good year, floodland cultivation can cover up to 0O 000
 
hectares; for a very weak flood, only 3 000 hectares may .be.culti
vable. Yields will be from 3 to 5 quintals as a fu:iction of soils
 

and the period of the flood. Floodland rultivation in the river
 
valley supplies three-.fourths of total production in Mauritania (6 )
 

(1) Andr6 Lericollais, "La Sicheresse et les Populations de la
 
Vall~e du S~negal", Nouakchott Colloquium, Dec. 17-19, 19739
 
Nouvelles Editions Africaines.
 

(2) Jean Robert Pitte (1975)) "La S6cheresse en Mauritanie", 
Annales de Gt;ographie el.}46% 

(3)'Evaluation d.e la Situation Aoro-Pastorale, Carnpagne 1979/80",
 
Minist~re du D6veloppemont, '-Mission Conjointe 'Iultidonateurs/
 
Gouvernement, IRH.
 

(4) Ibid.
 
(5)
 
(6) Equipe des Cultures SOches, Club dos Amis du Sahel, CILSS,
 



Dist...ribution of Oualo crops (se2 Figure 8-1)(1) 1
 

Sorghum (sorghum cernuum) is the basis of Mauritanian diets
 

and doniinates cereal crops. According to Charles Toupet, sorghum
 

oc-cupies 98.5 % of hal*lal'd6 fields, 62..8 % 'of fondC field-s and
 

50 % of falofields(2). (See Annex for definitions of these
 

terms as used in literature concerning the Senegal River valley).
 

Corn, nidb6, and sweet potatoes are- also. culti-vated;, in,recent
 

times, .egetables are seen more and more often, especially.in the
 

Fia 1 o.
 

.8,.1.2 Irrigated Rice. .Cultivation.,
 

-- recently been introduced,
ThultiVation of "iArrigated rice has 

-
it is practiced with, more o'rless sophist-icated..wateV1 control on
 

: (3)
small plots 


.smai. villa'ge perimeters.: lV96hectares in.1976 with a
 

total production of 956 tons.
 

the M'Po-urid pilot perimeter :'802 hectares cultivated in
 

1975-76 givingd a total production of 3 472 tons
 

the Gorgol pilot perimeter (for .hich...work was finished in
 

July 1977), which possesses 567 hectards *of rice fields,
 

of which only 371 were exr)loited in 1.978.( ; )
 

Oiher units are being completed (such as r3ogh6). Table 8-4 gives
 
1975 (5)
 rice production figures for 


TABLE 8-,4;
 

PERI'IETERS Surface Area (ha) Yields(T/ha) Production (T)
 

Ti~kane 23.0 2.91 67.0
 
.Dar el Barka. 62.0 1.20 72.:-1
 
Leboudou. 35.0 1.55 54.5
 
Bakao 16.0 0.1 2.0
 
Vinding 38.0 3.95 150.0
 
Rindiao 23.0 3.8 87.4
 
Diovol 25.0 2.7 57.3
 
Sorimale 10.5' 1.6 16.-,
Ngorel/guidale 14.0 5.6 92.4
 
M'Pouri6 792.0 4.4 3 450.0
 

TOTAL 1 038.5 - 4 059.6
 

(1)Final Report of R. L. Perraudin, Forestry Expert (Points II and III), "Etude
 
Hydro-Agricole du Bassin du Fleuve S(.ngal", AFR/Reg/-1, April 1972.
 

2) "La ',auritanie", Collection "Que Sais-je?"% PUF, 1977.
 
3) Club des Amis du Sahel, Equipe ues Cultures SOches
 
(4) "Ralisation d'un p~rimrtre pilote dans le Gorgol", Report on 1978 winter
 

campaign, SONADER, Rh, Dec. 1979.
 

http:especially.in
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This table shows that the surface areas cultivated are fairly
 
small, 	as is the tital production.
 

It is hoped that the extension of rice plots in the Middle
 
Valley 	of the Senegal River will help, in the future, to decrease
 
Mauritania's rice imports, which are currently on the order of
 
32 000 	tons per year (1 )
 

8.1.3 	 Di~ri Cultivation
 

Cultivation on ditri 
lands is rainfed. It is practiced along
 
a narrow strip on 
the banks of the Senegal River between Rosso-

Keur Mass~ne and Ka~di, roughly. To the south of Ka~di, the river
 
penetrates a rainfed zone bordering the west of Littam
 
and the Guidimaka; in this area di6ri cultivation is intermixed
 
with other rainfed cutlivations below the 450 mm isohyetal line.
 

The main,crop.is millet during the rainy season, with occasional
 
nidb6, peanuts and beref. Yields are very low.
 

The so-called "dibri villages" are located on these lands;
 
although they are permanently inhabited, 
a part of the population
 
emigrates during the flood season 
towards the Oualo, where homologous
 
"oualo villages" exist.
 

According to 
a CILSS study, 30 000 laborers can cultivate
 
40 000 hectares of millet. Depending on rainfall, production can
 
vary from 0 to 12 000 tons.
 

It is difficult to evaluate the cultivation of di~ri lands
 
in the Senegal River valley, as surface areas vary so greatly from
 
year to year as a function of rainfall.
 

In 1972, 
rainfall deficits in the Senegal River valley were
 
considerable, (see Table 8-§), attaining 81% 
at Rosso and 75% at
 
Dagana. During this year, di~ri cultivation was severely affected
 
(especially "little milletior Pennisetum, which usually occupies 85%
 
of di~ri fields.)
 

(1) Charles Toupet and Jean-Robert Pitte, "La Mauritanie".
 

PUF 1977
 
(2) Club des Amis du Sahel, Equipe des Cultures S~ches, CILSS,
 

IRM, March 1977.
 

http:main,crop.is
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TABLE 8-5
 

Rainfall from June to October 1972 (from ASECNA-DAKAR) (mm)
 

STATIONS 
 : JUNE 

- - - - - - -

: JULY : AUGUST :SEPTEMBER OCTOBER : TOTAL
- - - - - --- . - - - -....-- - - - - - : DEFICIT-
 - - - - - - -. . - -. -. .... - - - -. . - .- - - - - 

:SAINT-LOUIS : 1972 : 22 10 
 33 : 80 : 
 7 : 152 : 55% :
: Mean 6 44 : 161 : 97 29 337: - : - :  • 
:ROSSO 
 : 1972 : 18 : I : 1 : 25 8 : 53 : 81% :: Mean 


- :. 
8 : 47 • 119 : 74 :: . . 32 : 280: . _------ - - - -.- ---------- ---------- .* -- - - - - . . . ..--
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -


:DAGANA 
 : 1972 : 33 : 2 22 : 11 : 10 : 78 : 75 %Mean : 17 : 56 " 128 : 88 : 25 : 314 :
S: : : ---- --------

:PODOR 
 : 1972 
 : 4 : 10 : 58 : 8 : 
 25 : 105 : 68% :
: Mean : 16 : 
 68 : 133 : 84 : 23 : 
 324 :
 
-----.--------

:BOGHE 
 : 1972 25 
 - : 87 :  : - : 112 : 65%Mean 15 
 : 73 : 131 : 76 
: 

22 : 317 : 
:KAEDI : '972 : ---------- -------------27 : 9 : 60 22 : 10 : 128 : 68% :• Mean 
 29 87 : 166 : 95 : 
 20 397:
 
-------------------- -* *- . . . . . . . . . .
 

:MATAM - - - - - - - : 1972 : 24 : 11 : 47 : 56: Mean : 51 • 129 : 33 : 171 : 67% :: 202 : 122 : 22 : 526 :-
 - - _- -  -
 -
:BAKEL --------: 1 72 : 44 : 45 
 130 : 124 : 15 
 : 358 : 48% :
: Mean : 68 : 177 : 234 :178 : 38 695:
 
:SELIBABY -- - - - - - - - - : 1972 : 70 10 63 -- - - -- - - - - - - - - - : 72 : 68 : 283 : 53% : 

Mean : 70 : 133 : 217 : 151a • S • 
: 35 : 606 : 

a •* aa:S• S 
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In 1979, the entire Senegal River zone, with the exception
 
of Rosso and Keur Mass6ne, registered large rainfall deficits :
 

Ka~di received only 63 % of normal rainfall, and BoghO only 58%.
 

8.2 	 The Rainfed Cultivation Zone
 

The rainfed cultivation zone is found in the southeast of the
 

country, below the 4FO mm isohyetal line, which is the northern
 
limit for this type of cultivation (see map). To the north of
 

the 	450 mm isohyetal line, rainfed c.lItivation is only occasional.
 

Satellite documents from December 1972 show that in the Hodh (I)
 

region, rainfed cultivation may attain the 350 mm isohyetal line,
 

in the form of a "pioneer front".
 

In general, rainfed cultivation occupies a narrow strip along
 

the Senegal River on di~ri lands, between Ka~di and Rcsso-Keur 
Massne to the north of the 450 mm isohyetal line. It varies con

siderably from year to year. 

Certain attempts at rainfed cultivation have been made above
 

the 450 mm and 350 mm isohyetal lines (for example, at Aleg and
 
Magta-Lahjar), as was seen by the RAIS Geographical Research Unit
 
in the beginniig of September 1979. These crops are usually "little
 

millet".
 

However, the real rainfed cultivation zone is distributed as
 
follows
 

Region Number Regional Center Rainfed Cultivation
 

4 Ka~di South of the region
 

10 Selibabi Guidimaka
 
3 Kiffa 	 South of the region 
2 AMoun South of the region 

1 Ncma South of the region 

(1) Authors observations, see chapter on Surface Water.
 



Fig. 8-2
 

Extension of Rainfed Cultivation
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According to a CILSS study ( ) the soytheastern rainfed
 

cultivation zone covers about 110 000 hectares, but not all.
 

of the arable land is cultivated at present., This report estimates
 
that 50 000 laborers cultivate. 110 000 hectares with. a yield 
that varies, as a function of rainfall, from 1 to 3 quintals/
 

hectare (or a production of from*11 000 to 35 000 tons).
 

The.integrated development project for the southeast of
 

Mauritania should permit the improvement of about 45 000 new.
 

hectares for.cultivation of millet and sorghum, with diversifi
cation of crops and the introduction of animal traction (the use
 

of animals for cultivation has practically disappeared in Mauri

tania).
 

8.21i Main Cereal Crops and Cultivation Practices (2)
 

Sorghum and millet are by far the major crops; in 1961
 

they represented about 80Y3 of the surface area cultivated. (and
 
even mQre, if the ni(b,,'cultivated in association with them is
 

not taken into account).
 

Corn represented in 1967 about 2% of the surface areas
 

cultivated in the southeastern rainfed zone.
 

Ni.zb6 (vigna sinensis or "bean") is cultivated in association
 
with millet and sorghum. It represented 10 to 20 % of the
 

surface areas cultivated in 1967 in the Hodhs and the Assaba.
 
Peanuts : although the sandy soils of the southeast of iiauri

tania are theoretically very favorable for peanut cultivation,
 

the weak rainfall of this region practically forbids peanut crops,
 
with the exception of the wetter Guidimaka zones. In 1967, less
 

than 10 % of the surface area ,ias planted in peanuts.
 

Rainfed rice is cultivated in certain flooded zones of
 
the Guidfinaka' and concerns only very small surface areas ("floating
 

rice").
 

(1) Club des Amis du Sahel, Equipe des Cultures SCches, CILSS,
 
IRi, March 1977.
 

(2) "Cultures Vivri~res dans la Zone Pluviale du Sud-Est Mauritanien--

Possibilit6 de Dveloppement", BDPA, Opdration 1.06.67.
 



Cutlivation methods .-n the southeast are traditional,
 
of the extensi've type, and appear, given the present state of
 
techniques, well adapted to the soils and climate of this
 
region. The extension of surface 'areas cultivated compensates
 
for low yields (I ), mediocre soils, and insufficient and- irregular
 
rainfall. All agricultural work is manual (daba, hcoe, etc.).
 

Millet and sorghum crops are never pure; the different
 
varieties cultivated in the region are frequently mixed in the 
same field. In this manner, the farmers hope to obtain maximum
 
production, e-ven in the case 
of drought or attacks by parasites
 

or predators. Ni~b6 is practically always associated with
 
'these cereals unless the soil is too depleted.
 

Ancestral techniques are employed : clearing..-.sopting, harvesting
 
and battues against monkeys.and warthogs are the work-of the men"
 
the women and children try to preserve the harvest from the attacks
 
of weaver-birds ("mange-mil" 
- Ouelea .quelea). Rotational fallow
 

is the rule.
 

The Soninkds, Peulhs and Harrantins are the ethnic groups
 
that practice rainfed agriculture in the area under consideration
 
(as well as *a few Bambaras in the extreme southeast of the country,
 

below Nma).
 

8.2.2 Rainfed Cultivation and Climate
 

Rainfed cultivation depends directly on rainfall condition.s,
 
which, infortunately, are not improving in rauritania.
 

Drought years considerably reduce the surface areas cultivated.
 
In 1979, the rainfall was poor, affeztin9 the crops. All the
 
Regional Agriculture Departments of the south of the' country
 
describe the poor state of the crops, linked to insufficient and. 

poorly distributed rainfall. 
In the Guidimaka area, 50 to 70 % of the 1978 crops were
 

registered. In the Gorgol, only a third of the rainfed 
'ultivabl.e
 

land was cultivated (about 20 000 hoctares out of 60 000)'.
 
At Ka~di. the rainfall deficit was about 63% of normal.
 

(1) "Cultures Vivritres dans La Zone Pluviale dU sud*-est 
M-auritanien - Possibilit~s de D"veloppement", BDPA, Operation 

1.06.67 
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8.3 Floodland Cultivation Zones
 

The floodland cultivation discussed here concerns the oueds
 
and not the oualo of the Senegal River valley. Cultivation is
 
practiced along the oued banks which have been submerged; the land
 
is planted as the waters recede. 
 The surface areas cultivated depend
 
on the amount of rainfall, and vary from year to year. The con
struction of a dam across a favorable site along the oued allows
 
water storage and an increase of the surface areas to 
be cultivated
 
upstream.
 

The main crop is floodland sorghum. The area of extension of
 
this type of cultivation has already been discussed in the chapter
 
concerning surface water; it corresponds to the highlands : the
 
Adrar, Tagant, Assaba and Affol 
 Massifs, of impermeable rock (mostly
 
sandstone), which is a particularly favorable surface for the runoHf
 
of rainwiater (see map of main dans in Mauritania).
 

To the west of the country, the large sand dune-covered zones
 
are 
not favorable for floodland cultivation, as surface runoff is
 
negligeable due to, infiltration of the rain water (absence of hydro..
 
graphic network).
 

In the Hodhs, the extension of the Aouker sands causes the no),r:
 
limit of floodland cultivation to descend towards the south. Un th,.
 
other hand,in the southern center of the country (Traab el Hajra),
 
the northern advances of the Tagant and Adrar Ilassifs allows flc]Klv 
,
 
cultivation along oueds at higher latitudes.
 

Tie southern limit of the floodland cultivation zone corresponds 
very roughly and irregularly (.ina saw tooth fashion) to the 450 r;;a
 
isohyetal 
linle. North of the 450 mm isohye:tal line, rainfed cultivae>:i
 
is quite risky, due to insufficient rainfall. However, floodland
 
cultivation is possible north of the 450 
mm isohyetal line, because
 
even 
relatively weak and poorly distributed rainfall concentrates
 
in the catchment basin's hydrographic network and finally arrives
 
at the main oued, which collects all the water that has fallen upst '..
 

Thus, floodland cultivation extends over the 
zone where rainfed
 
cultivation is risky, as 
it depends directly on the localization
 
of rainfall (precipitation becomes weaker and more 
irregular toware,:.
 
the north).
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Floodland cultivation is also practiced along the banks of
 

ids, which appear during thL rainy season, and in the flow zones
 

the oueds (called "graXr"), Gra'r cultivation is occasional, 

ly about I year out of 5, andyields are usually negligeable, 
;ew stalks of sorghum and a few handfuls of black beans ("dolic"). 

of the main Grairs is at Yagr.f, at the mouth of the Seguelil
 

I El Abioud oueds, at the foot of the first escarpments of the
 

'ar massif.
 

Due to ecological conditions, there are two separate floodland 

ies, roughly separated b3 the 150 mm isohyetal line(2): 

- the southern and central zone south'of the 150 mm isohyetal 

ie, which includes the Assaba, Affol and Regueiba (region north 

Kiffa). 

- the northern zone, which includes the eastern Tagant and the 

'ar (north of the 150 mm isohyetal line). 

.
To the south of the 150 mm isohyetal line, floodland cultiva 

in represents a considerable supplement to the nomads' diet.
 

:hough yields are quite variable, it is possible every year.
 

To the north of this theoretical limit, floodland cultivation
 

subjected to increased climatic variations.
 

Dams (3 )
icultural 


Agricultural dams are constructed so as to control the very
 

-egular floods. The advantages are obvious : an increa.se of the
 

igth of submersion and an increase of surface areas flooded.
 

ditionally, certain tribes put up these dikes in order to culti

;e sorghum upstream. 

Charles Toupet, "La iauritanie", PUF, 1177. 

Charles Toupet, "La S~dentarisition des Nomades en ,1auritanie
 

Centrale Sahlienne", 1977.
 

Ibid. 

http:increa.se


After, the Second World"Ular-' the r,]auritanian.administration
 
decided that by mu1tiplying these dams .,it would be possible, if 
not to hasten the sedenta:rizatifi of the nomads, at'least to 
assure
 
their periodic settling, hile providingA.dietary supplement.
 
For the past twenty years, the' tec'n'cal .srvices (first the Gbnie 
Rural., and much .more recently, the SONADER) "under.took the constructi 
of modern dams; contiderable-investmPnts have been .devoted tolhis 
project.
 

However, the results obtained are.,far from those expected....
 
Some of the reasons for the disappointing results are given below
 

- the most obvious is that the dams, in this area where
 
animal husba'ndry i's "king", serve not only to.provide. cultivable
 
land but' als:o to pr~ovide watering and pasture for animals.
 
It' has frequently.occurred'that the •chiefs of tribes demand and.
 
obtain- the construction of a dam. for the sole purpose of, providing
 
a watering point for their. herds.

- in addi.tion, after a number of Ycirs of cul' ivation (and thus 
6f submersion), 'the soils become progressively asphyxiated, which 

,.decreases yiel-ds. 
- r-, of the dams are destroyed or-severely danaged by the 

floods. For example, all of the dams built along the Lehbil6-Bar'.a
tanni oued in the Affole were destroyed by the 1958 floods. Their
 
reconstruction requires new studies, 
new investments and new efforts,
 
This explains why the number of dams varies from year to year.
 

Two types of construciT-n -exist the traditional dam,, .. m ip ",e6 whichC-11sst5 :,:Of , .th 
con9;,ist.@.of, a simple earth dike 
 and the modern dam, equipped wit"
 
a spillway.and a drainage structure. Traditional dams have been
 
built since the end of the 19th century. Their construction is
 
very simple : an earthen dike is built, its height being a function
 
of thevolume of the preceeding year's flood. The earthern dike is
 
sometimes consolidated by walls or stone.
slabs of flat These
 
dikes a:re easily damma-ged or' destroyed when floods 
are violent,
 
especially as they have spillway or
no drainage structure; when the 
farmers consider that submersion has been sufficient, they make a 
hole in thti dike to allow evacuation of the water. This means that 
each year, a great deal of labor is required to repair the dike. 

mailto:con9;,ist.@.of
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To remedy this serious problem, the Genie Rural has designed
 

a modern dam composed of an earth dike, with a spillway and a
 

drainage structure (spillway and drainage structure with cofferdams
 

are built of cement by technicians.) Some of these modern dams,
 

such as those at Tichil-chil and Ederoum in the Tagant, have been
 

funct6.anlng_ normally for years. Others have been swept away by
 

strong floods, because the spillways were too small. (An Italian
 

company, I1 Nouvo Castoro, in charge of the study of dams' for
 

the Hodh regions, has designed new dams with a new type of
 

spillway; based on recent hydrological work, the design of these
 

spillways is a function of the nature of the terraine and the
 

volume of floods.)
 

According to a report by the Ministry of Rurah Development
 

of November 1979("), most traditional and modern dams are in an
 

advapced state of decrepitude and no serious rehabilitation program
 

has been undertaken for many years. M1ost structures have been
 

destroyed or permit only the occasional cultivation of a few
 

hectares. The dams equipped with drainage structures are all in
 

need of major reparations, and the farmers no longer have water control.
 

The report notes the case of the H.iagta-Lahjar dam,which filled
 

three times in 1979, forcing the farmers to replant each time. This
 

caused the surface area cultivated to be only about one third of
 

the potential.
 

The Number of Agricul-tural Dams and Production
 

the Third Economic and Social Development Plan (2 )
 According to 


in 1976 there were about 180 agricultural dams built by the local
 

populations and about 70 dams built by the State, which served for
 

traditional irrigation over a surface area of 14 000 hectares.
 

According to Charles Toupet (3 ), there are about 50 modern
 

dams distributed throughout the Brakna, Assaba, Hodhs, Tagant
 

and Adrar.
 

(1) "Evaluation de la Situatio.n Agro-Pastorale, Campagne 1979/80",
 

Ministbre du Doveloppement Rural, IRM, Mission Conjointe Multi

donateurs/Gouvernement.
 

(2) Minist~re du Plan et des Mines, IRM
 

(3) "La Mauritanie", PUF, 1977, p. 93
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According to the 
G(nie Rural"') the number of traditional
 
dams is about a thousand and the number of modern dams 
aboOt two
 
hundred, figures which are notably higher than those given by
 
the Third Economic and Social Development Plan and by Charles
 
Toupet.
 

In 1979, given the climatic conditions (which were poor for
 
most 	of the country, except in the north of the country), hardly
 
3 000 hectares 
were cultivated by floodland techniques, with a
 
yield estimated at about 400 kg/hectare. (2 ) As compared 
to the
 
estimates of the Third Development Plan of 1976, which give the
 
figure of 14 000 
hectares, the reduction of surface 
areas under
 
cultivation is 11 
000 hectares 
(or 75%), which is considerable.
 

The present status of floodland cultivation does not lead
 
to optimism for the future. 
 Urgent measures are required to s,n.,
 
rural populations with the cereals they require (the populations
 
practicing floodland cultivation to the north of the 450 mm iso
hyetal line are essentially -oorish and 
Harratin. livestock raisers
 

8.4 The Palm Groves
 

General Observations
 
The term "palm grove" has been used in preference to that of
 

"oasis", which is too 
restrictive in 
the context of Mauritania. An
 
oasis is commonly defined as an 
"islet of life and cultivation in
 
the desert, linked to the presence of water".( 3 ) However, in Hauri
 
tania, numero's palm groves 
are found in Sahelian lands, to the
 
south of the 150 mm isohyetal line and 
not in the Sahara desert
 
itself. Only the palm groves of the Adrar and 
the extreme north
 
of the Tagant can be qualified as "oases".
 

(1) Technical communication, January 31, 1980
 
(2) 	 "Evaluation de la Situatl n Agro-Pastorale, Campagne 1979/80" 

inistre du Doveloppement Rural, II'i, Mission Conjointe
 
Multidonateurs/Gouvernement,
 

(3) As for 
example in the "Dictionnaire do la r3ographie", by 
PierreGeorge, PUF, 1970. 
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8.4.1 Areas of.Extnsion of Palm Groves
 

The palhfi grove area occupies a Vast triangle wic'
includes the* high.id 1hds. 
 -For .this reason,.it is often intermixed
 
with the oued'fIooid. nd,ultivation 26ne.
 

Palm'groves are 
found mainly in central, Mauritania, in
 

the Afrar, Tagant, Assaba and:Affol6, as this is the area where
 
the date-palm finds the ecological,..conditions necessary.for its.:
 
growth (see map of extension of palm grove6s.in central Mauritania.).
 

The favorable climate conditions.are
 
- average daily temperature .always higher than that.-required
 

for vegetation (9-I0°C).
 
- average temperature during, fructification ,,v ,it ,d1n
 

28'C (length of fructification : 120 to 150 day.s)
 
- absence of rainfall during fructification period
 

- low hygrometry
 
The hydrological and edaphic: conditions are 
also favorable
 

Sth& "date-palrpdraws its water requireme.nts from 'th' shal!:..
 
alluvhlaquifers which characterize the multiplecued valleys
 
which drain the highlands. It is considered that one 
hecta,-.e. of*
 
date-palms cohsumes from 7000 to 
8000 m3 of water"per yo ir(1),
furnis.h'ed by- the .a.lluvial aquifers, a ,i:,,rs, which'i'swi.. c onsi''~ b 

of water.
 

the date-palm tolerates: a certain amount of. silini.ty, 
. c:
 
the order of. 1.0%.
 

Finally, on the banks of Mauritania.n oueds are found the-light,
 
friable, aerated sandy and clayey-sandy soils whi'ch are :required
 
for the date-palms' :extensive .root system (2 )
 

These ecolo~g'icd conditions explain why almost all 
of Mauri
tania's palm groves arefound on 
the edges ofoueds (Atar, Ching...tti,
 
Tidjikja, etc.). A few plam groves found at the foot of a
are 

spring (El..Haousseinia, 
in the Tagant; Toungad in the Adrar; TaghZ.,'.<
 
in the Assaba), or near dams (such as 
the palm groves planted f~t
 
the Agouenit and M'Beikat dams 
near N~ma, in the Eastern Hodh).
 

(1) C. Toupet, "La Mauritanie", PUF, 1977.
 
(2) P; Munier, "Le Palmier-Dattier en Mauritanie". 10r
 

http:silini.ty
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However, these palm groves near springs or dams are exceptiol
 

The northernmost Ralm .grove is f6Ird at Char; it is very small
 

and.is .locate'd to 'the nort'h of the Adrar Nassif. The sou,hernmos.t
 

large palm grove is at Kankossa ('pr-esently, in poo.r .ondition)*,
 

and : was .created by the IFAC." '' 


8.4.2' ,nportanceG,.of.- Da:te':Gro.wing ;Region'I
 

The' main-:dategr owing '.regi ns. are :
 

- thed Adcar. wilth about 400 .00::palm ;trees
 

- the Tagant with about 205 000 palm trees
 

- the As's ba with about 125.000 palm trees
 

- the Affol6 with about 55 000 palm trees
 

- the retgion:.
 

of Dhar Nemi
 

Oulata with about-* ;20 0" 'palm trees.
 

For a total of about 805 000 palm trees.i)
 

According to the "Atlas de Mauritanie" .(1977), Mauritania"
 

possesses about a million date-palms, ..The Adrar alone has half of
 

the country's palm trees, Table 8-6 shows the: results of. the
 

Census of: Palm Trees in the Adrar. covering the 'peHod 1958V--59,.
 

The highlands (Adrar, Tagant, Assaba and Af6'1i6' :possess about
 

90% of the palm trees in ilauritania.
 

The palm groves are small; the large.st.:cover only a few dozen
 

hectares. Total surface area for the country is not more..than
 

.3 000 hectares. 
(2)
 

8.4.3 Production
 

Production reflects the harsh drought"donditions,"as can be,
 
seen by the sharp dec:'ease.i n date p.rodu'c'tion for the 1972-73
 

.campa:1gn (3)
 

(1) These figures are estimates from the Agriculture Service,
 

dating from 1960.
 

(2) C, 'Toupet a,n~d J. Rober't Pi'tte., "La iauri tani e" PUF '. 977. 

(3) Third Economic and Social Development Plan, 1976-80,
 

?.linist6re du Plan et des Mines, IRI.
 

http:nportanceG,.of


----------- -- --------

-- - - - - - -- - - - - -- -- - - -- - - -- -- -- -- -- -- - -- ----- -- -- -- -- -- ------- ------

------------- --------------- ---------- ----- ----- 

TABLE 8-6 
Census of palm giver in the aorar 1958-59 (I)
 

:Surface area Total 
 no : Number : Number :Percentage

:(hectares) palm trees 
 : Young palms : productive :young palms 

: palms 
: ATAR REGION 11.267 195.863 55.630
: (Oued Seguelil):::::: 102.810 28.4(O-ed-- ------ ----------------

SOUTHERN REGION 701 169.579 58.368 96.870 34.4 
(Oued el Abiod Touerga)
 

EASTERN REGION 
 : 188 34.427 5.518 24.300 16.0 
(Chinguetti-Ouadane) 

-

S T 0 T A L : 2.156 399.869 119.516 223.980 29.0
 

(1) S1-1ce :'Charles Toupet. "La Sdentarisation des Nomades en Mauritanie Centrale Sah6lienne". 1977 



Table '~7 

:Campaigns ., roduction (tons) 

1970. 1971 12 500 

15 71 1972 45 _000 

172 r- 1973,.. 10 '000 
1'973'- 1974.. 10 400 

1974 -. 1975 12 500 

FAO sources give the following pr.oduction for 1976 to 1928
 

Year Production (tons)
 

1976 13 000
 

1977 [4 000
 

1978 L3 500
 
The generalized drought of 1972-73 severely affected the palm
 
trees, which lacked water since the alluvial aquifers of the oueds
 
were not rcplenished by the meager rainfall.
 

Note The increase of production for 1977 (14 000 tons) appears 
curious. During this year, Niauritania experienced a generalized 
drought', as can be seen from the size of rainfall deficits 
registered by the Pf;UU/OMN'/AGRHYNET project (MAU/77/005), especially 
in the date-growing regions such as the Adrar, which received only 
10% of normal:rainfall (only 5% at Atar). Tidjikja, in the Tagant, 

received only 33%.
 

On the other hand, r.ainfall in .1278 was much better and yet 

the FAO figure of .13 500 shows a decrease. 

8.4.4 Condition of Palm Groves
 

The palm groves in P.auritania are from. from being in
 
satisfactory condition, for several 
reasons 

- the succession of .dry years has diminished the level of' the 
alluvial aquifers,. and the. palin:trees have suffered from lack of 
water. Certain have dried out completely, but most are Only 
weakened, which makes thehin susceptible to diseases' such as Taka, 
and to the 'Ihite caterpillar and to termites. 



- sand covers represent a shortterm danger, which is difficult 
to halt. .. he.pam grove west of Chinguetti (Adrar). for 
example, has be.cn en'tirely covered over, only some date palm
 

fronds (which are 10 meters high) stick out from the per

petually shifting dunes. Chinguetti has thus -lost about
 
)
4000 to 5000 palm trees.I
 

over-digging of wells in order to find deeper water as a
 
result.of the descent of alluvial.-aquifers and the sometimes
 

excessive number of motor pumps in the Atar region (which
 

possesses about.600-)(?) .-- caused a rise of the salt water
,has 


levels. Atar has lost about 25 000 palm trees since 19%.
 

(Reeplenishment d-aifs. can contribute effectively. to the replenish
ient and rise of:alluvial aquifers - see Chapter on Underground
 

later, the cxampile of Akjoujt.) 
rho, too .great number of palm trees planted per hectre, up t6 
400 to 500 individuals-, is detrimental to yieids in many. 

)alm groves.. A plantation should not surpass 200 plants 

)er hectare due to the fronddevelopment of the palms', which 

can attain 7 meters.. 3 

8.4 ..5 ...Types- of"Pa 1m G'roves 4 ) 

There-.are two typos, of palm groves thb wild palm nrnv.-s and
 

the 	 planted ,:alm groves 
8.4.5.1 Wild Palm Groves 

These are in general old palm groves, which for one"'reason 

or another have not heen ,;aintiined and are in a stateof abaidon' 

No fences protect them ajiainst th ranging of camels and goats. 
They arc only visit.d by the, nomads a.t date harvest time. 

In the' Thgant,' for -examr.le. upstream from Rachid , there are 

a succession o, 'agonizing4 palm groves two have been devastat( 
by floods, another has only old plants, has no fences and the: deE 

branches form an inextricable tangle. Acacias and Eu;horbe.s. a 
mixed itlh the date-.p'alms. At T,lmeurt, in the. north of the T; gant 

ti) 	L. Lenormana, "LXpOSe sur ia Situation des IPalmeraies de 1'Adrar", 
March 1975, Ninist-re du D4.velonpment Rural , J11.11 

(2) Report of April 8, E 79, Minist.re du Plan, Mis~ion in the Adrar 
from larch 2"S.-31, 1979. 

(3) 	 P. lunier, "La Palmi rr-Dattier en flauritanie" , 1955. 
(4) 	 C. Toupet, "La SCdentarisation des Nemades en Mauritanie 

Centrale Sahalienne' 1,'77 and "La lauritanie", 1j77 
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the Oulad Sidi Boubakar (Kounta) possessed 1:0C0 productive date-. 

palms in 193(.1); today, due to thedescent"6f the alluvial aquifer 

and the progressive satinisation of the •water, the pal~m: grove has 

been transformed. into a nark of. thick., hundred-year old tree's, 

but which ar.e not very productive. He'rds of goats graze among them-

"ah tbe,,Oulad Sidi'Boubakar have created new plantations in the 

Oued el-Ab-od, farther south. 

Small spontaneous palm groves may.occur in favorable sites 

whre te .itually make camp. The pits of dates eaten by 

the nomads which find favorabie soils and a w;ater supply may grow 

.into small groves. hich are ncver maintained : this is the case 

of the Ogeylet..en-iNemadi in the Khatt and of the Ganeb and Touf 

* inthe Baton of Tichit. 

8:.4.5.2 Flanted P-.lm G,ove-,
 

Most palm groves in Iauritania are maintained ir>jenetrable
 
barriers are etrected maintained st nf, cf.cotho"~d... thornre
and • (either 'of"ushes I 

•'bushes (Zeribas). or by :tails of dry stcn ) cofu: d welIs are 

dug, a balance,.beam(achi lal ) i s used for dra' n.n Wtet' and the
 
central basin.(hod_) 'is'improved to incSude a net;: f ,,.v.v.s
 

(seguias) which irria t""bfot of th fu n t r and plots ofi'os 
wheat a.nd' barley. 

These pc.1m goves ,re permanently supurvi2ed all yearby a 

few families of I,.ratin3 o by n,.ds ,o t ak*n palm growin,,ave up 


This type of pal ., c}rovc is ,ory ; .. in tv, A,'.rer and thc"
 

Tagan t ,hi ch 1o.-i be ; c :,ti' t schave C..a" -1 nen 

a!ntain ''r'.-. 1.'The best ,,, ?.Ir of tho: of l-r e eases
 

Atar .and Tidji!kjn ,hich continue t,. , du,: tc.t, joint
 

advanta-les of theJr &nci ent date--' ,n t:i....their 

new status as rerional centers, 1,,hich gives t;r1 the pO sibi1ity 

of innovating te,;, r drai iq water and irrigationv,,'th tc hniques ' 

, ' diaphragm pumps, notor pump; tu .s.This is a qreat advantage, as 

rational vvater use is the major )rotlem i r the irnrovement of palm 

groves. 

W'hile there are palm groves solely devoted to date-palms, othEc? 

have used the shade of the palm trees for the cu tiv-tion o plot.-.
 

(1) Cahier des Terrains do Culture, Archives du Cnrcle de Tidjikja,

11P~1I 



of cereals, forage and vegetables. The first, devoted only to
 

date cultivation, are essentially rural, and are characterized by
 

the drawing of water by hand, using a cord and the dalou. The
 

second are found in the old urban oases such as Chinguetti, Ouadane,
 

Tichit, Tidjikja, Atar, and are equipped with wells with balance
 

beams (achilal) or motor pumps which save labor.
 

The introduction of associated cultivation has not only brought
 

a supplement to the diets oc the palm grove inhabitants, but also
 

has led to the use of intensive methods, which could be qualified as
 

veritable gardening. The palm trees benefit from the additional
 

watering, frequent hoeing agd the use of fertilizer (animal or human)
 

Cereals give two harvests a year : "little millet" is cultivated from
 

July to November, and wheat and barley are grown from December to
 

April.
 

Other traditional crops such as tobacco, henna, and mint are als(
 

grown. Under the influence of the French administration, citrus
 

fruits, papayas, banano-s, alfalfa and vegetables (carrots, onions,
 

cabbage) were introduced and prosper from October to March.
 

However, the total surface area planted in associated crops
 

iashardly more than 300 hectares in 1977.
 

8.5 	 Conclusions 

Although the climatic situation is not favorable to the develop

ment of agriculture in Mlauritania, which depends on very fragile 

water resources, ne 4 perspectives Iave been created by the construc.

tion of the Manantali Dam (,Iali) and the Diama Dam 'Mauritania), 

soon to be realized by the O>IVS (Organisation do 14iise on Valeur du 

Fleuve 3n~gal), anu which should permit control of the Senegal 

River waters and irrigation of double crops not only for all the 

alluvial oualo lands, but also, by sprinkling, a large surface area 

of the nearby diiri lands. Oualo lands for the three countries
 

councerned are distributed as follows :
 

-Iauritania : 150 000 hectares 

Senegal : 250 000 hectares 

- Iali : 50 000 hectares 

For a total of 450 000 hectares. 



With these improvement's, :tne Senpjal River valley represents
 
considerdble potential for the etonomies countries concerned.
of the 

If these lands were planted in cereal, the 450:000' hectares could
 
produce 3 million tons., or more than two times the entire annual
 
cereal production of the three countries 
in 1970J (1 )
 

The Diama dam, located in 'Mauritania, will have many advantages
 

it will stop the salt't.water flow during the river's slack
 
water period (sea water ,can penetrate up to 200 km from the
 
mouth of the riyer), which will permit the availability of
 
a permanent source of fresh wat'erin the Delta region and
 
irrigation of. 30 000 hectares 
(at crest elevation of 1.50 m)
 
and later, 60 000 hectar.2s (at crest elevation 2.5 meters). (2 )
 

At the same time, the reservoir level will decrease the
 
level of pumping required for the irriqated cultivations of
 

this area.
 

The Diama. dan w'ill also permit fi.lling of the Lake Rkiz depres.
sion: and't1ie IAftout es-Sahli depression, V'here lar.ge a-gri-.
 

cultural project,s-are planned. In Senegal, 
this dam will permit
 

.fillinn Lake Guiers
 
(For more information, see.the *,grondmic Research Unit work).
 

Rainfed and flood.land cul tivation along the oucds in the 
interior deend tor directly on thu harshi climate conditions and
 
suffer fromt quasi-permanant irreo-)ularity of rainfall. The con
structi.on of the Dia!na and..Manatali danms can stabilize agricultural 
production in general, .anriconsiderably increase cereal i.roduction, 
in particular, of which the Sahelian populat'iohs have a vital necd. 

The current development of vegetable gardening in 
urban centers
 
of Mauritania is useful 
to provide a dietary supplement. However,
 

(1) "Role Possible de la dans les
Vallbe du S~n~gal Economies de

,lauritanie et du Si'ndgal", Anilyso des Projets de 

la
 
l'Organisation
 

pour 13 'ise en Valeur de la Vall6ewdu Fleuve S-n~qal, OVS,

?Ministre de la Cooperation, Etudes et documents, December 1976,

° 
r! 26.
 

(2) Ibid.
 

http:structi.on
http:hectar.2s


170
 
the production of these gardens is still fairly modest, as shown
 

by the following figures (source : FAO, March 1978):
 

Vegetables and Fruits 1975 1976 1978
 
(tons produced)
 

Potatoes 1800 1800 2500 4160 
Sweet Potatoes 1700 1700 1 800 1 800 
14ater Melons 1 200 1 300 1 100 5-0001'' 

Fresh vegetab'Ps 1 700 1700 1 800 

Fresh Fruits 1 600 1700. 1 800 1 800 

At Nouakchott, for example, the use of purified waste water permits
 

the production of fresh vegetables on a surface area of 7.20 hectares.
 

A project., called the "Nouakchott Urban Perimeter Project" 'I ) 
has been studied-,to permit production (after improvement of 167
 

hectares) of from 3000 to 4000 tons of fresh vegetables in order
 
to supply t.he..city of Nouakchott, where the population is rapidly
 

incre.asing.
 

A Atar, vvgetablc cultivation is fairly uxtensive under the 
palm groves. However, one of the obstacles to this type of culti

vation .is the proliferation of nematodes. 

Another encouraging enterprise is the production of several
 

tens of tons of potatoes in the town of Kiffa. 
One of the objectives described in the Third Economic and 

Sgcial Development Plan is to reach food self-sufficiency in Mlauri
tania. This will only be possibl if the rural sector can be 

ration.lly developed, taking into account the limit- and possibilities
 

of the Miauritanian environment.
 

(1) Club des Amis du Sahel, Equipe des Cultures Irrigudes, Fiches de
 
Projets d'Am6nagements Hydro.-Agricoles en Mauritanie (court et
 
inoyen terme).
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ANNEX 8-1
 

In the Senegal River valley, there are 
two distinct cultivation
 
zbnes, one of which is i-nundated acd the other which is not 
(see
 
ske-tch in Chapter 8) :
 

1. The OUALO, are the lands periodically inundated and 
are sub-divid
 
as follows :
 

a) the FALO : clayey-sandy banks which are more or less steep,
 
along the minor bed of the river. 
 In this zone are Found the
 
willow groves (Salix coluteoides), frequently employed for
 
vegetable gardening, 
 "lso floodland cultivation of corn,
 
ni~b , pumpkins, etc.
 

b) the HOLLANDE . very clayey depressions covering large surface
 
areas, flooded each year for about two months. 
 Area of Acacia
 
nilotica (Gonakil"!) forests, many of which have been cleared
 
to 
allow floodl.n,: cultivation, there are projects for the
 
improvement of these 
zones as rice plots.
 

c) the i:ODE . ievees along the river cutoffs, marigots and 
tributaries, formed by more permeable, loss clayey silts. 
The lands are rarely flooded and the initial vegetation (icacia 
nilotica, .:ixed w4ith Acacia raddiana, Acacia sey.jal_, etc.) has 
usually been cleared to permit rainfed cultivation or flood
 
land cultivation according to 
the terraine.
 

2. The DIERI is composed of higher lands alone the major river bed.
 
Soils are 
light and sandy, of dune origin iownstream from ,a:d, 
and more clayey ups trear. Thsc lands are never flooded, and 
form a transition zone between the Oualo and the Sahelian plateau 
lands adjacent to the valley.
 
The term "difrii 1 is often used to designate rainfed cultivation 
in general, whereas originally, this 
term meant only the rainf~d
 
cultivatign practiced alonc the edges of the Senegal 
river.
 

Sources : Final report of N.L. 
Perraudin, Forestry Expert,
 
"Etude Hydro-Aqricole du Bassin dU Fleuve S~negal", AFR/reo, 
(Points II and Il) -. April 1972. 



UOTTPCG vqnoa
 

vAaanog
 

ssuq-inof) 

PuTfloD 

I~~~ 

a PH A. 

q 

nOT~p 
N a s 

-iP 

pasodoid ( 
uTT -I: 11aAtlOsI 

i3~qepoiTa ST 
1,3TTLIA 9J-laM Gauoz 

a3I N vII afl v w 

* 

una2 03flVW 

bqrnwi 

' aopod 

- -

aOPJOU TPTIO1TTOd 
Pn"N1:3 

IbjS-A-1-0, A a C17DI90NOD MOIf~3 



CHAPTER 9
 

MAJOR AGRO°ECOLOGICAL ZONES
 

Description and Cartography)
 



173
 

9. MAJOR AGRO-ECOLOGICA:L.-ZONES. (Description and Cartography)
 

9.,0 Introduction
 

The, preceding chapters nave ernotnstratled the complexity of
 

the Mauri,tanian territory and permitted the identification of a
 

certain number of major agro-ecological zones, all of which
 

exist within an env.itronment that can only.be qualified. as fragile.
 

The selection of these agro-ecological zones was based on
 

the methods of exploiting the land, which in itself is determined b,
 

the constraints of the phys-ical milieu.
 

Criteria for,.Classificationof Agro-Ecological. Zones
 

IICultivation practices and their areas of extension, when
 

relatively homogeneous, served as the basis for the determination
 

of the agro-ecological zones. As pastoral activities are omn'

present In.Mauritania, they could not be used as a factor in
 

determining-zones. The climate is oftena limitingfactor, which
 

restricts'cultivation to well-defined regions. This is the case
 

of rainfed-cultivation' whichis limited in"the north by. the
 

:average position of the 450 mm isohyetal line (i. .. by the average
 

volumeof rainfall, which becomec increasingly irregular and insuf

.ficient to. the north of the isohy-tal line).
 

In certain cases, in addition to climatic factors, litho

logical.(rocks),.topographical and hydrological'data were considere 

determinant fo;r the classification of the zone. This is the case 

of the palm grove zone and for the oued floodland zone.
 

- the different regions where only pastoral activitias are 

regularly practiced (pastoral zones) and where Cultivation is 

usually absent, except in exceptional years, constitute a very vast 

zone extending frrm the Senegal River valley'ur to the extreme 

north'of the country, and'from the Atlantic Ocean in the west'to 

•the confines of the Majabat al-Koubra desert in the east.
 

- in the immense desert'that covers the east of the country,
 

the Majabat. al-Koubra, al.l human activity is excluded. This desert
 

is an ecological'zone in itself.'
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,esides the major 1gro-ecoloical zones, the major

recently pa(ed road ae*s-constitute transition zones 
between the
 
different regions. The 
large modern cities and their immediate
 
surroundings..are :alsospecial factors*'jhIch influence the environ
ment (both phySical: and human) (example :t.Hural 
exodus).
 

The five major agro-!ecolo-ical zones are..:,
 
I.-The Senegal River Valley Zone
 
2. TheRainfed Cu'tivat'ion Zon'e
 
•3. The.Oued Floodland Cultivation Zone
 
4. The Palm Grove Zone 
(which is roughly superimposed over the
 

preceding zone)
 
5. The PastQral Zone
 

Important remarks
 
-the largo desert to the east, t.he 
,lajabat al-Koubra, cannot be
 

called an agro-ec.o.og.ical zo-ne, 
as ther,e. are no agricultural

activities;. this zone 
 is tota.l,ly devoid of human act:ivti--.es:.t It
 
will thus be classified as 4 special ecologic:al z.one.
 

the 1are.modern cities linked toImining act.ivities a"nd:t'he
 
capita-L., Iouakchott, are also special 
zones in the l1au'ritanian
 
context, linked by recently paved 
routes which constitute transition
 
zones.. 
A.lthough they cannot. beo'qalified as agro-ecological zones,
 
their.,increasing impor-tance'in 1auritanian act'ivities rake 
it
 
necessary-to Consider them specialzbIes in their 
own rijht.
 
Their relavi.onship.with the agro-ecological 
zones and their
 
inf.l.tence o,; these 
zones explain'their cartographic representatioo;,!.
 

Table 9-I 
summarizes a certain amount of fnformation concerning the
 
major agro.-ecological zones.
 
Table c-2 shows the other (non agro-ecological) zones.
 
Tablu -3 concerns the agro-ecolo.rj;ical. zones and the administrative
 
regions.
 
Table 9-4 concerns the-other (,non agro-ecological zones) and 
the
 
administrative regions.
 
Table 9-5 shows the 
regions covered by the different agro-ecological
 
zones.
 



TA3LE 9-. 

AtRO-ECOLOGICAL ZONES
 
o ° me Activity Determining iL Oher Major Activites 

Choice of Zone 

Senegal River 
Valley 

Floodland cultivation in the 
Oualo, irrigation. Comple-
mentary di~ri cultivation. 

Sen-gal River alluvial 
vallhy 

Livestock. 
fising 

2 Rainfed 
Cultivation 

Generalized practice of 
rainfed cultivation, millet 
dominant. 

450 mm isohyetal in the 
north, but can attain 
350 mm occasionally. 

Livestock (transhumance 
and nomadism) is tha 
major activity. 

3 Oued Floodland Numerous agricultural daris 
C iither traditional or midernCultivation for floodland cultivation 

(Sorghum dominant) 

Impermeable rocky sub-
strata ; highlands and 
rags.
Not represented on too 

sandy surfaces. 

Livestock (transhumance 
and nomadism) is the 
main activity. 

4 Palm Groves Raising of date palms. Aver~ge temperature 
hicher than 29'C, 
presence of alluvial 
aquifers. 
Preferencc for high
lands. 

Livestock secondary. 
Cifferent secondary 
crops : cereals, 
vegetables. 

5 Pastoral Raising of camels, cattle, 
sheep, goats. 

Limited rainfall, 
pastures and water holes 
are constraints for 
pastoral activities, 

Extensive livestock 
raising is the only 
activity. According to 
rainfall, small islets 
of occasional rainfed 
cultivation appear. 



Zone NO Name 

6 Desert 
(Majabat al 
Koubra) 

7 Modern Urban 
Zones 

8 Transition 
Zones corres-
ponding to 
recently 
paved roads. 

T E' 


OTHER.ZONES
 
non "agro-ecolpgical")
 

Criteria,forDeterming Zone 


Zone 'with no human acti.vity. 

A mineral: world where vege
tation is-rare. This extremely
 
arid zone is.ft'speCial Qco
logical zone.
 

Towns linked to mining and 

port activities. 

Administrative and political 

capitals, with small industry.

These towns have a direct and
 
indirect impact on Nauritanian
 
activities.
 

These road axes modify regional 

equilibrium by exchanges between 

regions and population movements, 

thus, their impact on the environ-

ment crossed is.not negligeable.
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Location (sec miap )
 

East of Mauritania
 

Zoudrate-F'Derick
 
(Akjoujt)
 
Nouadhibou
 
Nouakchott
 

Road axes
 
Nouakchott - Ro6so
 
and
 
Nouakchott - Kiffa
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TABLE 9-3
 

AGRO-ECOLOGICAL ZONES AND ADMINISTRATIVE REGIONS OF MAURITAI'A
 

Zone NO Name 
 Administrative Regions
 

I 	 Senegal River Valley 
 VI (Rosso)
 
V (aleg)

IV (Kadi)

X (Selibabi)
 

2 	 Rainfed Cultivation
 

- South of 450 mn isohyetal line 	 IV (Ka6di)
 
X (Selibabi)
 
III (Kiffa)
 
II (Aioun el Atrouss)
 
I '(Ncrna)
 

- between 350 mm and 450 isohyetal line 	 Regions listed above and
 
V (Aleg)
 

3 	 Oued Floodland Cultivation V (Alep.)

(Sahelian and Saharan) 
 IV (Ka7di.I
 

III(Kiffa)
 
IX (Tidjikja)
 
II (Aloun el Atrouss)
 
I (N-ma)
 

4 Palm Groves (Oases) 	 VII (Atar)
 
IX (Tagant)
 
Ill (Kiffa)
 
II (;61oun el Atrouss)
 

5 	 Pastoral Zone 
 V! (Rosso)
 
(almost exclusively livestock) V (Aleg)
 

VIII(Nouadhibou)

.XI.I .. J,.o,ujt.) 
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TABLE 9-4
 

OTHER (NON-AGRO-ECOLOGICAL) ZONES AND 	ADMINI
 

ZONE N° 	 Name Administrative Region
 

6 Desert (Majabat al Koubra) 	I (Ndma)
 
IX (Tidjikja)
 
VII(Atar)
 
XI (F'Derick)
 

7 Modern Urban Zones 	 District of Nouakchott
 
Nouadhibou (Region VIII)

Akjoujt (Region XII)
 
F'Derick (Region XI)
 
Zoudrate (Region XI)
 

8 Transition Zone
 
(recently paved roads) Nouakchott- Kiffa Axis
 

(Regions VI, V and III)
 
Nouakchott-Rosso Axis
 
(Region VI)
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TABLE 9-5
 

AGRO-ECOLOGICAL ZONES AND THE PHYSICAL REGIONS
 

N_ Name 	 Physical Regions
 

Senegal River Valley Alluvial Reiver Valley
 

(Chemama)
 

Rainfed Cultivation 	 Littama and Guidimaka; south
 
of Mauritanides Arc; south
 
of the Assaba; south of the
 
Western and Eastern Hodhs.
 

Oued Floodland 	 Rags to the east of Brakna and
 
Cultivation 	 north of Gorgol; Regions of
 

Assaba, Tagant, Adrar, Affol6
 
and depressions of Eastern and
 
Western Hodhs; region of
 
Inchiri inselbergs around
 
Akioujt.
 

Palm Groves 	 Adrar, Tagant, Assaba, Affolil
 
a few small isolated groves
 
around Dhars Tichit and N~ma.
 

Pastoral Zone -Iain regions : Trarza, Brakna,
 
Azzefal, Akchar, Amsaga,
Tasiast, coastal 
zone of salt
 
pastures, Aouker, north of
 
Hodhs.
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9.1 	 Description of Agro-Ecological Zones
 
(See map at end of chapter)
 

Zone 1 : Senegal River Valley Zone
 

This zone has far more potential than the other agro-ecologi-


River flows through a fertile
cal zones of Mauritania. The Senegal 


valley, annually enriched by silt deposits (floods from June through
 

October). The valley is approximately 400 km long, extending from
 

River valley is called "Chemama" in Mauritania.
The Senegal 


Dembakane in the southeast (40 km downstream from Bakel) to the 

western delta at Saint Louis. 
It 

km in some areas. Its permanent flow and
 can attain widths of 15 


a priviledged
the silt deposits during high river floods make this 


zone compared to the surrounding Sahelian regions.
 

a) Climate : Rainfall varies from 650 mm in the southern-most part
 

in the north. Interannual
of the zone (Guidimaka) to 300 mm 


rainfall variation are great.
 

b) Soils : These are essentially hydromorphic gleyey soils (of varied
 

chemical richness), developed on alluvia.
 

in the periodically flooded
c) Natural Vegetation : The dominant tree 


the edges of the valley, one
lowlands is the Acacia Nilotica. On 


Ziziphus mauritania.
finds : Acacia sieberiana, Acacia seyal, 


Grasses are represented by Vetiveria nigritana.
 

: This is a zone of intensive agriculd) Agriculture and Population 


ture, due to the fertility of the soils enriched by silt deposits
 

during annual floods. The types of agriculture practiced are
 

floodland cultivation (oualo), irrigated cultivation (rice) and
 

are not flooded.
rainfed cultivation (diri) on the banks which 


a
Rainfed cultivation varies considerably from year to year as 


function of rainfall.
 

The very compact and impermeable soils (clayey) are planted
 

in rice and millet. The valley represents more than 80 % of the
 

the mil'-t production of Mauritania. There are possibilities for
 

varih crops and interesting potential for rice cultivation
 

(example : the irrigated rice perimeturs of M'Pouri ). The SONADER
 

is studying and executing several agricultural projects in the
 

Senegal River Valley.
 



TABLE 9-6
 
(Climatology)
 

ZONE n'i : SENEGAL RIVER VALLEY
 

:Average rainfall :Average tempera- :Average Humidity:Evaporation :Corredted PET

:(mm) :tives oC :() :Piche (mm) :Evaporation Fiche: Penman
 

:(mm)(coefficient
 
:0,6)
 

:Varying from 350 :26 to 280C in : Rosso: : Rosso: : Rosso : 
 :Rosso
 
:mm in the north :west : 6 h :65 % : 
 :ax : 297 mm in
 
:to 650 mm in the 
 :28 to more than :12 h :34 % 3.221 : 1.930 : May:South(Guidimaka) :300C in the inte-:18 h :34 % 
 : :Min : 181 mm in 

:rior of the coun-: 
 Nov
 
:try : 
 :Mean: 223,3 mm
 

:Selibaby : 
:Max :249 in May 
:Min :132 mm in 

Dec
 
:Mean : 174,5 mm
 

S :nntrgAuthor, RAMS, 1979
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Traditional, ariculturp is,practiced by the Wblofs 
in ,the

lower valle,,downstream from Rosso, by So'itk s or Sarakols
 

in the Gutidimaka.,. and. by Toucouie'rs betw:en Rdsso, and Mag.hpma.
 
These are al,l. sedentary farme'rs.
 

ZONE 2 : RainfedtCultivation
 

In the rainfed cultivation zone, agriculture is directly dbpenden
 
on spatial distr1bution of ,r.ainfa-l, 
as well as rainfall volume' and
 
distribution over time.
 

Rainfed cultivation is,usual.ly practiced regularly each year to
 
thc -, outh of the 450 mm isohyetal 
line. To the north of this isdhyeta
 
line, rainfed cultivation.can.extend up to 
the 350 mm isohyetall:.ine,
 
during occasional good years.'
 

Rainfed cultivation appears in isolated plots to the north of
 
its usual zone, when rainfa.ll i-s excellent, up to the 200 mm is'ohyetal
 

line.
 

This zone i!s located approximately between the 15° latitudej north
 
(for the.sou:thern part of the zone) 
to above the 160 latitude north
 
(for the northern-most part' around Kiffa).
 

In the extreme south of the zone 
(GdidimAka); rainfall,-attains
 

650 mm (annual average).
 

Livestock raising is the dominant activity.
 

a) Climate 
 The rainy season lasts from 3 to 4 months depending
 
on the latitude (it is shorter towards the north). 
 The dry season
 
lasts.from 
8 to 9 months according to latitude (i.ncreasing from
 
the'south 
to the north of the zone). Rainfall is very irregular
 
from year to year; this has been noted especially during the
 
drought. See Table 9-7 for the'climatology of this.zone.
 

b) Soils This zone covers a great variety of soils. According to
 
geomorpholoqical criteria, they can 
be classified as follows
 

http:rainfa.ll
http:usual.ly


h -romorphologic soils of the ..orgolr Nir, Gorgol B1anc 

and Karakor6 "vall ys 

little evolved complementary soils.(cq.trl.r.al 6uidimaka) 

- subarid isohumic soils (Trarza, Southeast, Center) 

- erosion and crust soils (raw mineral) -(Assaba Affol6). 

c) 	 Natural. Vegetat~ijoni4 .'the nfaftura-l 'egetation varies from the
 

south to. ,the: north., .butmorC so -as a function of the major
 

geomorphological units and soils with which'they are associatcd.
 

One finds:
 
ih  th' 
a Combretum lutinosum grou, south (Guidimaka and 

along, th.e Mali-,a.n bordi~r) :and grass savannas with. baobabs 

and palm trees in these part of the extreme south of Maur-i-. 

tania. 

going towards:the n.ort-h, the landscape changes progressively 

from a Soudanian savanna to vegetation of the Sahelian steppe 

type. 

from east to west one can find groups qf Ac-acia S~n~g'al
 

(Trarza), Comiphora africana (Brakna), Ziziphus mauritiana
 

(Aftout de M'Rout)" Acacia tortilis (Assaba.,Guidimaka), etc.
 

rhose vegetation groups are also foundi-n alternating bands
 

towards the east; the details of their'distribution are quite
 

complex.
 

b) Agricultureand Popu...... 

-T,h,is. is a zone of extensive agriculture, devoted essentially 

to millet. and sorghum ("little millet" in the northern-most part o., 
the zone), 

Iowever this zone, is. mainly dom-inated by pastoral activities 

The Peulhs and..boors lead their herds :in search of. pastures- (the 

Peulhs practice.transhuFiance, the. Moorspractice nornadism ).. The 

rainfed cu.1'-t4vation: zone is- the, domainc of cattle .raising. Thus, 

it 	is a.mixpd cu.tivation-pastoral zone.. I. 

Herd movements are from the south to the north during the
 

rainy season, and towards -the south in the dry season. However, there
 

are also east-west migrations according to the distribution of
 

rainfall.
 

http:soils.(cq.trl.r.al


TABLE 9-7 

Climatologr 
ZONE n 0 2 : RAINFALL CULTIVATION ZONE 

:AVERAGE RAINFALL :AVERAGE TEMIPEPA-
(mm) :TURES (OC) 

:450 rm : Northei :Kankossa 
:limit of regulared:Rax :36,70C 
:practiced rainfad±:Min :20,10C 
:cultivations 650mm: 
:in extreme south : 
:of Guidimaka : 

:AVERAGE {UMIDITY 

: Kankossa 
:Min en avril 
:h 30 % 
:Max.aoqt/Fept h 
:60 % 
:::Mean 

.IORRECTED 
:PICHE 

:Kankossa 
: 

3.350 
: 

PICHE : PET 
:EVAPORATION (mm) : PENMAN 
:(Coefficient 0,6): 

:Kankossa :Selibaby 
:Max :249 mm is 

2.010 :May 
:Min :132 mm is

:Dec 
:174,6 mm 

:350 mm : Northen 
:limit of irregu
:larly,practiced 
:rainfed cultiva-
:tion 

:Eiffa 

:Max :41,40C 
:Min :21 0C 

:Kiffa 

: 6h:48,3 % 
:12h:27,7 % 
:18h:24 % 

:Kiffa 

: 3.820 
: 
: 

:Kiffa 

:2.298 

:Kiffa 

:Max :317 mm in 
:Min :205 mm in 
:Sept 
:Mean:252,6 mm 
:in Nov 

:pk 

Source : Author, RAMS, 1979 
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Preparation of the land for cultivation is done at the end
 

of the drylsea'son (rburqin~r ,.shifting cultivation) ..Agr.i.culture
 

is manual and,,traditionali(hoe, daba, etc.)
 

Thb population of this zone.is composed of Sedefitary farmers
 

and semi-sedtntary nomads (in addition to'some nomads who have
 

settled definitively in the urban centers)
 

The ,sede-ntary c.ul.t.i.vators are
 

- The Toucouleurs (distributed roughly between M'Bout and
 

Kaadi)
 

- the Soninke s or Sarakol6s (around S.libabi)
 

The livestock rciser$ are
 

- Moors (and Harratins)
 

Peulhs. .
 

These:populations combine cultivation and livestock raising
 

(mostly cattle).
 

It 'should be noted that during periods of severe drought, the
 

nomads, both Moors and Peulhs, abandon' nomadism and .de:vote them

selves on a,parttime basis to agriculture.
 

Zone 3 Oued Floodland Cultivation (recessional agriculturd)
 

KThijs one is intermixed with the"palm grove z6ne. However,
 

the two zones.will be studied separately, as they are quite different
 

agriculturally.
 

Floodland cultivation is located along the oueds, and is practic
 

after the floods. A small dam is built across a favorable spot of
 

the oued in order to store rainwater upstream. As the water recedes
 

(controlled by the.farmers), the humid banks are cultivated. This
 

type of agriculture depends directly oi, thc. ainfall which fills
 

the dam reservoir, through runoff from the upstream catchment basin.
 

Also included in this zone are ponds in the low lands fed by
 

the rains, which dry up progressively, allowing cultivation of the
 

edges, and the Adrar graIrs, flow zones of the oueds (cultivation
 

possible one year out of five).
 



a) Climate and Hydrology
 

The floodland Cultivation z'one i.s located approximately between
 

the 350 mm isohy etal line in the sou-th-and tho100 Mm isohyetal
 
line in thenorth (where floodland cultivation is very "risky").
 

It is essentially concentrated in the southern center. of Mauri
tania on the piedn;ionts and in the heart of the sandstone massifs 
of the Assata Tagant, aird AfFol 6 ("Trab-e1,-Haj-ra" in Moorish 

"Land of stone"). The axis from Aleg to Moudjeria marks the 
western limit of th,: zone (sand-covered expanses to the west)
 
Towards the east, fl-oodland cultivation is found. up to-the
 

Dhar N.ma, below the isolated reliefs.. It is impeded in the
 

Hodhs by the sands of the Aoukar.
 

The concentration of this type, of cultivation'in :the Assaua,
 

Tagant, and Affu! is due to the topography of these massifs
 

(altitude gr c:tr than 200 ieters), which collects the least.
 
amounts of rainfall, dLe to the sandstone rocks, which have a'
 

high runoff coefficient.
 

Floodland cultivation is founui essentially to ,the south
 

of the 150 mm isohyetal line. However, it does axist in the
 
Adrar, above the 150 mm isohyctal line (with a break between
 

the Taga,,t and the Adrar, in the sandy depression (Khatt) which
 
separates thes, two rnassifs), due to the high sandstone reliefs,
 

which can rise to 800 m in altituCe, and which have a high runoff
 
coefficient. Thcse sandstone massifs capture and concentryate
 
the 'ui6off in oueds, even though rainfall does not attain .an 
average of 100 mm annually.
 

Thus the high rocky relie,"s of the massif (non-porous) permit
 

extension of floodland Lultivation towards the north,
 

above th,_ 150 mm isohyetal line.
 

Soils
 

This type of cultivation is practiced on oued alluvia, which.
 

are generally sandy (with varying proportions of clay, silt and
 
gravel). Around the ponds, one finds hydromorphic psuedo.-gley
 

soils in those areas which arc. submerged the longest. In the
 
gra'r., flow zones of the oucds, soils are sandy and stoney.
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c) Naturai Vegetation
 

The flora of the major oueds is notexclusive, but certain specie

are found in these zones 'where optimum ecological conditions allo
 

them to proliferate, especially tl~o almost permanent humidity
 

due to shallow interflow. They cannot survive outside these
 

depressions due to the aridity of the climate.
 

Species which are usually found only in the south may advance
 

towards the north along oueds. Acacia nilotica is common along
 

oueds, but becomesscarcer towards the north. The distribution of
 

vegetation is complex, as a function of micro-climates and geo

morphology.
 

d.), Agriculture and Population 

Intensive cultivation is practiced along the oueds; the main 

crop is sorghum. However, other crops are occasionally grown 

millet, corn, wheat, nib, sweet potatoes. 

M1ost storage darns are traditional strtctures..(about 95%). 

These are composed of ar earth dike, sometimes consolidated by 

slabs of sandstone, built across a narrow part of the oued 

(they are several mcter s high). They are not solid and very poorl, 

maintained. They arc slowly being replaced by modern dams, 

composed of a compacted elarth dike, with a cement spillway and 

drainage structure. 

The floodable surface area varies considerably from year to 

y-e r as a function of rainfall vo.lume, which has beenmediocre 

in recent years. 

The populations .hich practice this type of cultivation arc, 

essentially Hoors and Harratins, in proportions varying from 

,relgion to region. 

Livestock raising is the dominant activity of this zone. 

Cattle raising can attain the 150 m isohyetal line in the north. 

The Peulhs lead their herds (Zebu gobra) in search of pasture; 

they rarely gop above the 350 mm isohyctal line, which coincides 

with the extreme northern'limit of rainfed'ultivation. The ioors 

and Harratins2 on the other hand, practice cattle raising abovc 

the 350 mm isohyetal line (Z~bu Haure . 



Note : Since the drought which began in 1968, many Harratins have 

l!eft their Moorish "protectors", who can no longer take care of 

them., as a great deal of their cattleresources have perished. 

In addition, agricultural pro6ductio has decreased, as the storage 

dams are not filled. This has provoked the des'truction of 

food self-sufficiency based on the cultiv:ation of sorghu and 

cattle raising. 

Zone 4 The' Palm Groves 

The palm groves are distributed over, a vast a 'ea which includes 

the highlands • Adrar, Tagant, Assaba, AffolC, Dhar NL,-ma and 

Dhar'Tichit. The larger palm gr.oves are found in the Adrar and the 

Tngant. 

The main resource is the.cultivation of the date-.oalm (Phoenix
 

dactyl ifera l.
 

a) Climate hd Hydrology
 

The date palm requires an average temperature higher than 28"C
 

ard the absence of rainfall during fructification, in addition 'to
 

large ano6 nts of water '(on the order of 8000 m3 per hectare), which
 

explains 'its extensidn':in the mountainous massifs, at the feet
 

of springs, or, most frequently, on the edge of oueds.
 

b) Soils • These are light sofis, developed on sandy alluvia. 

c) Vegetation • see Agriculture 

d) Agriculture and Population 

The major date-.producing regions are the Adrar (which; posscesses 

about half of the date palms in Mauritania, or 400 000), the Tagant, 

(205 000), the Assaba (125 000), the Affo1 ; (55 000) and the region 

of Nema.-Oualata (20 000). The surface area covered by all thesc; 

palm groves is not greater than 3 000 hectares, and the number of
 

date palms is not greater than 1 million
 

(1) In certain groves, a great many palms have disappeared. Thus,
 
Atar has lost 5 000 date-palms since 19459 and Chinguetti from
 
4 000 to 5 000, The Mauritanian palm groves have b.en drying 
up; many of the trees are in precarious condition. Sand dunes 
are advancing and the weakened palms are subject to disease. 
Good rains in the north of the country in 1979 should help to 
improve the situation. 



Map of Agro-Ecological zones in Mauritania 
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The palnm groves are small, the largest being only a few
 

dozen hectares in 'size. There are two types of palm groves
 

- the wild. palm groves 

- the farmed palm grovLs 

The farmed palm groves are more numerous; they arc surrounded by 

fences made of thorn branches (Zeriba) or low stone walls. The 

plots are small.,..genQrally a square whose side measdres 30.m. 

Wild palm grovCs have been ab.andonn,4d; no fencing protects them"
 

from the ranging of camels and goats and they are only visited by
 

the nomads at date harvest time.
 

Som Harratins and even a few "noble:' .ioors (Bidan)' practice
 

permanent (late cultivation in the farmed palm groves.
 

There are. palm groves which are devoted solely to date pro

duction and others where, in the shade of the palm trees, Cultivation 

of cereals, forage or vegc-tables is practiced (millet, wheat barley, 

mint, alfalfa, henna, lemon trees, beans, nib6, potatoes,-carrots, 

turnips, onions, etc.) 

Many palm groves are composed of a few unenclosed palm tre=es 

besides which floodland cultivation is practiced. 

irrigation is most important. Means of drawing water vary 

from grove to grove ,.in the "rural' palm groves, wateris drawn 

by hand using a cord and the dclou; in the old "urban" oases such 

as Chinguetti, Duadan., Tichit, Tidjikja and Atar, wells are equipped 

with balance beams or motor pLIs , and the water is rlcei ved in a' 

basin. In the fHodh, there, are ditch networks which irrigate the 

trees and cultivations underneath. 

Zone 5 : Pastoral Zone
 

In general, there is no cultivation in this zone, however, 

livestock raising is present. This zone is the domainc of the Moorish 

nomads. it covers a vast surface area; witK the exception of the 

"Empty Quarter" (the Majabat al Koubra desert in the center of 

the country):, one finds livestock'everywhere in Mauritania. 

a) Climate 

This zone extends to the north of the 200 mm isohyetal line; 

h.)wever, it can also doscend to the south, (for exampl;-, in the 

Trarza, which has been experiencing "desertification', it reaches 

the Senegal River zon-. ) 
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Rainfall is quite variable from one 
region to another and
 
from year to year, going from 200 mm 
to several millimeters.
 

The climate is basically arid, with high temperatures in the
 
summer (16 to 490 C), and cool temperatures in the winter (0 to 330)
 

b) Soils 
 Desert and steppe soils dominate.
 

c) Vegetation :
 
Vegetation is of 
the steppe type,-becoming more sparse
 
towards the north. The main vegetation groups arc :
 

Acacia tortilis ss. raddiana which extends 
over the Regueibat
 
Dorsal and the Atlantic Sahara, 
to the north of the Akchar and
 
Azeffal dunes. Grasses are represented mainly by Panicum
 

turgidum ("iarkba").
 
in the Trarza, the Hodh and the east, Stipagrostis pungens
 
(."Sbatt") dominates, characterized by.larg .tufts scattered
 
throughout the landscape.
 

d) Population and Livestock
 
Pastoral migrations are linked to distribution of rainfall,; The
 

Moorish nomads move from to
one well anoth.er, in search of pasture
 
for their animals. The "Acheb", or "spantaneous pasture', appears
 
after the first rains of the 
rainy season, and is especially sought
 
after. 
 The Moors follow the movcment of the rains. 
In the dry season
 
they mo.ye their camps towards the sout:h, returning north during the
 
rainy season.
 

The livestock raisers 
on th. edge of the Sahelo-Sahara and the
 
Sahara stay farther north in the dry season, to benefit from the
 
winter rains, and move southwards towvards the Sahel during the summer
 
rains. 

In the Saharan zone, dromedaries are the main resource. In the
 
Sahelian zone, most livestock consists of cattle.
 

The Moorish nomad communities live in Camps (tents) and follow
 
the herds 
in their migrations. The extent of-migrations has decreased
 
due to the current drought conditions.
 

http:anoth.er
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TABLE 9-8
 
Climatology
 

ZONE n13 
: Oued Floodland cultivation and
 
ZONE n04 : Palm groves
 

AVFRAG RAIITFAIL AVERAGE TEIVPERA- AVlERAGE HUMlIDITY :EVAPORATION~ PT- fCRETP1PICE t;ET(m)TURES (OC) ):CHE (min) JEUfJORATION(rnm) CIIENIIA 
:(coefficient 0.6)i(mm)
 

-
About 350 mm ir. Moudj ria Folud cria - - - - - - - -- - - - - - - - --: - - - - - - - :68 Tidjikia Tidjikja _T:36.600a Tidjika
T ikiaouth to 100 mm in .4ax :36.6 0 C 61 :68 % 
'north (Adrar) in :23.40C iax :251 in June12h :39 % 4.345(Dams: most -iro -,u li~rus 181, :50 5' 2.610 Min :138 in Dec*Ha:945m 
distributed south Aioun el trouss 5n 
 mm 
lof 150 mm isoheyc-" Max 35.9 0C 
 Aloun el Atrouss 
Aoun e1 atrouss

tal line) Min. 22.50C el atrouss:


Atar 
 41 
Max. 35.8 0C 29 Moudjeria
12h 26 % 4.920 .ax :268 in June
Min 20.60C 18h 24 Atar 
 Atar 
 Ain :207 in Dec
 

Atar 4.371 2.670 Mean :254,4 mm 
6h 24

S,12h 18h 24 % 
AiYoun en atrouss28 %j 

a :ax in323 June 
:2072in 

in i)ec 
Mean :254,4 mm 

Atar 
Max :308 in Juno
 
Min :160 in Decl
 
Mean :231,3 mm 

i..urce : Author, RAMS,1979 



TAI E 9-9 

Climatology 

ZONE n05 : PASTORkL 

:AVFL'AGE RAINFALL :AVERAGE TEMPERA- :AVERAGE 	 HUMIDITY :EVAPORATION PI-	 :CORRECTED PICUE:(mm) :TURES (OC) :(%) 	 /PET
:CHE (.mm) 	 :EVAPORATION (mm) :PENMAN 

:(coefficient 0,6):(mm) 

: About 300-350 mm Boutilimit 
 : Boutilimit 
 : Boutilimit 
 :Boutilimit 
 Boutilimit
 
: in south to 50mm :
: in north(Bir Mogh: Ilax :34,4 61i :53 5": rein) and less : Min :20,6 12h :30 % 

4.460 2.680 Max :321 in fiay:
: (Nouadhibou:36.3 : . Min :218 in De-c: 
: mm).•: 	 18h :24 % : 

::: Mean:261 mm 

Nouakchott : Uuakchott Nouakchott 
 NOuakchott Nouakchott 

Max :32,7 : 6h :68 % 2.351 1.290 iMax :234 in Iny:Min :19 : 	 1211 :39 % : : Min :133 in Poc:18h :60 % : .Akjoujt 	 Man: 1S1 mmAkjoujt : Akjoudt : Akjoujt : Nema 

Max :35,9 : 6h :56 % : 4.230 : 2.538 : Max :305 in mar:Min :21,4 : 	 12h :33 %5 : Mi4n :231 in nov:
18h :28 % :Bir-Mor'..ein 	 : Mean:257,1 mm: Bir-Moghrejn :Bir-Moghrein : Bir-Moghrein : Ta)mchakett 

Max :31,3 : 6h :63 % : 3.840 : 2.304 : MaxMin :16,3 	 :287 inJune:: 12h :34 % 	 : : Min :188 in Nov: 
18h :27 % * 	 : Mean:221,2 mm 

Source : Author, rAMS',1979 
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Note • Since the beginning of thc 20th century, nomads 'have 

grovus and to have millet and sorg :umtended to buy or plant palm 

fields cultivated by their former slaves. Therefore , they now
 

stay a longer time in the oases during the pceriods of date harvest 

near their Fields during harvests (zones

t"getna") in July, or 


2 and 3). Thus, they have become semi-nornads.
 

the drought t.eqan in 1968,It should also. bn noted that since 

many nomads have been forced to ,.K.dcntarize, as certain wells have 

not regeneratedried up 	and sanded-over, and many pastures did 


or have become very denradd.
 

9;.2 The 	Ecological Zone of East Mauritania 

Zone 6 .	 The_Dc-sert 

This zone is empty of all human activity. It is lodated in
 

as the
the eastern center of Mauritania. Locally, it is known 

.Majabat al-Koubra" ("land of the great crossing"), or as the 

"west Saharan Empty Quarter" (Theodore (lonod).
 

covers about a third of the country's surface areaThis desert 


of the countryside is covered by an erg which is-difficult
Hiost 


to cross due to the extreme rarity of water holes..
 

are climate observation stations in this
a) Climate There no 

known that rainfall is extremely veakdesert. 	 Howcv,-:r, it is 

and temperatur.- are very high. 

b) Soils • Desert soils, and complementary desert, soils on eolian 

sand. 
The areal richness
c) Vegetation Vegetation is extremely sparse. 


lowest in the world. Stipagrostis pungens
rate is 4, one of the 


(a grass) is the dominant vegetation group; it is very sparsz.
 

and found only in favored areas.
 

9.3 Other Zones (Non-agro..cological 

Zone 7 : 	Oodern Sector
 

This classification includes
 



- new towns linked to mining Nouadhibou, Zou~rate, F'Derick,
 

Akjoujt. 
towns with political arod administrative functions
- Nouak.
chott, the capital of "'auritania 

Since the drought began in 1968, sedentarization of 
the nomads
 
ha.s greatly increased the p:opulation of these towns.
 

Nouakchott 
 has been the most irarked by this phenomenon. It had
 
104000 inhabit.nts in '1975, and 
now has 150 000 inhabitants.
 

Such great population concentrations have a decided effect 
on
 
the environment
 

- degradation of the surrounding milieu, which increases the
 
avance 
of shifting dunes (desertification)
 
the demand for water becomes onormous, with possible deplutio;
 
of aquifers in the future 

Zone 8 : Transition Zones
 

(rccontly paved roads, 
These are the Nouakchott.-Rossa and r-ouakchott-Kiffa roads. 
 They
 
are transitional sectors, where populations have locatod along these 
new routes. This has 
tended to increase deterioration of-the environ
 
ment due to tho increased population of sedentary peopies.
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9-4 Conclusions.
 

These major aoro-ecological zones are representative of
 

the production conditions in rural hauritania.
 

They do not have "fixed" bord-rs. with the exception of
 

the Senegal River Valley and the palm grovcs, which arc in relatively
 

stable zones.
 

Rainfed cultivation fluctuates, cspecially in the north,
 

beyond the 450 mm isohyetal line.
 

Dams arc destroyed each year along the oueds: sometimes
 

they are rebuilt on tih. same site, sometimes at other sites.
 

The limits of the pastoral zone depend on the spatial
 

variations of the other zones.
 

There are complex zones which result from the inter-mixing
 

of the rainfeld, floodland and palm grove zones (see map of agro.

ecological zones and legendi).
 

The complexity of the situation in the field cannot be
 

explained on the basis of these classifications alone, and it goes
 

without saying that the agro-ecological zores have no connection with
 

the various administrative borders(which m.akes it all that more
 

difficult to estimate production of these zones).
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