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0 - GENERAL INTRODUCTION

In order to identify the major agro-ecological zones of Mauritania,
1t was necessary to study the country's physical and human components
so as to determine land use throughout the nation.

A1l 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-ccological 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 Hater.



CHAPTER 1

GEOGRAPHY



1 - GEOGRAPHY

1-0 Introductipn

The Islamic Republic of Mauritania has a surface area of
1 036 000 km2. This vast country lies betwecn 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(l), with an average density of 0.74 inhabitants
per km2. The nopulation is essentially concentrated in the south
of the nation along the Scnegal River valley and the Guidimaka
area.

1-1 Physical Setting
1-1-1 Kelief and Hydrography (2)
(See Fig. 1-2)

Relijef |
The relief is characterized by extended plains and plateaus,
without high mountains. With the exception of the Zemmour and
Kejiet ej-jill (highest point : ¢15 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 into 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 peneplains,(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 Mauritanie, cd. Jeune Afrique, 1977,
(2) Charles Toupet, Atlas de Mauritanie, 1977.
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Within the peneplain region, one finds occasional hillocks,
the remainders of former reliefs : the Guelb Zednes, the
Adrar Sétif 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 alizé : ergs of Igquidi, el Hamami, Assefal and
Rkchar.

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

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 sandstonre) forming
abrupt cliffs.

The large regions of sand, extending to the east of the

Tagant and Adrar plateaus, which the geocrapher Al'Bakri
called "Majabat al Koubra™ (or "land of the great crossing").
This is one of the world's most impenetrable deserts.

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 escakpménts and tne
dhars of Tichit; The sandstone massifs of the Affolé
éxtend 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 slains, deeply covered by sand, mark the end of
the Azéffal and the Akchar (great erg of Trarza).

'6)The coast :

The 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 stréight
to the south of Cap Timiris. The continantal plateau is
very wide between these two capes, in the Arguin bank
region.,



~ydrography :

Three hydrographical domains were distinguished :

1)

1-1-2-1

nating

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.

thos2 areas where seasonal water courses flow, but donot
reach the sea : This domain covers the wetter Sahel |
'regions and the mountainous Saharan regions such as the
Adrar. At times these waters transform the oeuds into
torrents feeding the guettas and the underground aquifers
which support the oases.. However, the water is quickly
lost through infiltration and evaporation in the grafrs
and sebkhas.

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 Kaddi, 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.

Climate

The air masses that sweep Mauritania cause excessive

aridity and widely variable temperatures.

Air Masses
During the year, Mauritania experiences three major alter-

currents:
the maritime alizé (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 1in
mid-summer. It is a cool coastal wind, becoming dryer and
hotter as it moves towards the interior. Iis western limit
is called: the “a]izian'discontinuity"g Its characteristics,
temperature and. hydrometry are very similar to those of the
tontinental.alizé. The continental alizé, also: known as

the Harmattan (or "irifi" in Hassanya) originates in the
high pressure zones over the Maghrel 1in winter or over the
Mediterranhnean: in summer. It is very dry on arriving in
Mauritania’and-itsltemperature varies greatly from dav to
night.

These al1zé winds, especially the mar1t1ne alizé along the
Atlantic coast, are conqtant]y re1nforch These reinforce-
ments cause a decrease in tenpcraturL and an 1ncrease in
velocity, resu1t1ng 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 Tong 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 dr1v1r5 tinds at
Nouakchott during the drouaht (1953731 (1)

TABLE

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

9 3 7 7 11 7 5 3 4 2 i 5 . 64
8 7 18 19 .21 5 .1 4 2 & -4 108

o

10 16 21 17 13 S 8 10005 6. 9 123

8 14 22 25 2819 15 10 10 10 & § 177

(O3]

15 "2 20 16 1820 15 13 8 14 7 g9 1a
15 1619 23 25 23 12 10 8 14 .12 10 187

(1) Source : ASECNA, Cited by J. Robert Pitte

Nouakchott, Capitale de 1la Mauritanie, Paris, 1877.
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The zenith movement of the sun, and the extension and move-

ment of :nw pressure zones in the interior (continental depression),
cause the maritime alizé 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 ZTF marks the upoer limit of the monsoon

winds from the high pressure zones over the south Atlantic
(Sainte-Heléne Anti-cyclone) which penetrate Mauritania. This

front attains its northern-most position during July and August.
Near the coast, its position is stationary all vear lTong due to

the maritime aliza.

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 wind conditions described above are not conducive to
rainfall. The maritime alizé 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 alizé 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 alizé 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 or 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 low, even in 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 Tevel of Nouakchott, Atar and to the
north of Oualata, rainfall is on the order of 100 mm, decreasing
to Tess than 50 mm in the northeast and along the northern coast.
Figure 1 (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 mayimum and
minimum rainfall registered in Mauritania.

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

1-1-2-3 ~ Temperatures
Temperature chanyes and distribution in the country result
from two main factors

- zenithal movements of the sun(l),whfch generally control
annual temperature variations

~ geographical factors, particularly the latitude and distance
from the sea, on which depend temperature increcases and
variations.

(1) Zenithal sun movements : apparent translation of the sun at
its zenith,during the vear,between the Tropic of Capricorn
(Dec.21) and the Tropic of Cancer (June 21).



The coast is permanently affetced by the maritime alizé and thus
benefits constantly from cool, and occasionally cold, temperatures.
Coastal daily and annval 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 Febuary on, progressively. due to the influence of the monsoon.-
A nuclevs of maximal heat, at first limited to the southeast of
the country (April-tlay) also glides towards the north, occupying
its northern-most position in July-August. It then ragresses in a
southern diroction beginning in September, when Soreal 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; hovever;

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 1~2§1)
The temperatures indicated are averages of annual maximums and
minimums, but variations are much areater. For example, at Atar,
temperatures vary from 49°C to 2°C; at Nouakchott, from “8°C to 4°C;
at Kiffa from 47°C to 8°C, and at Néma, from 4G°C to 8°C.

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 - Evaporation(z)

Evaroration 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 Hydrogéologique
Ta Mauritanie au 1 000 000e, Mh: Roussel.
Bureau Hydrogéologique, Ministére de 1'Equipment,
Service des Eaux Souterraines, IRM. Jan. 1968.



TABLE 1-2

TEMPERATURE -~ HUMIDITY - EVAPORATION

: : AVERAGE TEMPERATURES
: ;Maximum Minimum
: AYoun El1 Atrouss : 35,9 22.5
: Aleg : 36.8 : 20.8
: Akjoujt : 35.9 21.4
: Atar : 35.8 : 20.6
¢ Boutilimit : 34.4 : 20.6
:F'Derick : 33.5 18.6
¢ Bir Moghrein : 31.3 @ 16.3
: Yankossa : 36.7 @ 20.1
: Keur Macéne : - -
: Kiffa : 41.4 = 21

: Mcudjéria : 36.6 23.4
: Nouakchott : 32.7 19

: Nouadhibou : 27.1 = 16.5
: Rossc : 35.6 18.7
: Tidjikje : 34.9 1G.6

AVERAGE  HUMIDITY (%)

48,3 :

68
68
69
65
48

39
39
57
34
29

27.7:

PICHE

: EVAPORATION

4920
3890
4230
4371
4460
5619
3840
335G
3440
3820

2351
2080
3221

4345

: 1930

: EVAPORATION
: CORRECTED

:(coefficient 0,6) :

2892
2542
2538
: 2670
: 2680
3360
2304
2610
: 2064
: 2298
1290
1150

2610

Sources : "Carte de Reconnaissance Hydrcgéologique".
Ph., Roussel - Bureau Hydrogéclogique 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 is cloudy and the atmosphere saturatec
with water vapor: evaporation is highest 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 (Aleg. R'Kiz and Mal) and ten cut-off pools in the flood

zone of the Senegal River between :!'Bagne and Podor. 8y comparison

with measurements conducted by Colorado buried pan, it was possible to
esiablish 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 empiricc ly for Sahelian
and desert climates) gives fairly lower measurements than those obtained
by water level gaging; therefore, these calculated values for free

water avaporation 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(l)

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

Measurement of potential evapotranspiration is not 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 it does not give logical results.

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

(1)

source : Explanatory Note on Carte de Reconnaissance Hydrogéologique de
la Mauritanie au 1 000 0002, Ph. Roussel, IR, Hydrogéological
Bureau, Jan. 1968,



TABLE 1-3

PENMAN PET

: : JAN. : FEB. : MAR. :APRIL : MAY. : JUNE : JULY : AUE : SEP :0CT. : NOV + DEC

: ATOUN EL ATROUSS : 232 : 236 : 304 : 325 : 510 : 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 T 171 176 2 233 + 246 0 264 ¢ 268 : 251 : 223 : 208 : 201 : 165 : 163

: NOUAKCHOTT : 142 : 149 : 201 : 214 : 234 : 213 : 189 : 184 : 180 : 184 : 149 : 133

: ROSSO : 184 : 19C : 270 : 279 : 297 : 268 : 230 : 199 : 16B : 206 : 181 : 188
: TIDJTKJA : 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 s 161 1 173 ¢ 230 : 251 ¢ 283 : 282 : 262 : 249 : 234 218: 178 : 158
: NEMA : 259 : 284t 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 (Afoun and Moudjéria) and for Sélibaby (Kayes and Matam),
obtained by extrapolation.

Source : "Livestock in Southeastern Mauritania "Tome I, P.46 - FED, IRM, Ministry of Rural Development,
Livestock Division, July 1976.
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1-1-2-5 C]imatgg}l)

The combined influence of the maritime alizé, the continental
alizé and the monsoon, plus the distance of the regions from the
coastling, permit a division of the country as to climate into
two major regions : the Sahara and the %ahel, cach subdivided
into twc sectors : coastal and continental.

The coastline north of Nouakchott is characterized by constant
humidity, low temperatures, low daily and annual temperaturec
variations and low rainfall (maximum rains in the autumn).
Because of its low temperaturcs in winter and its relatively
low yearly temperatures as compared to the interior, this area
may be called a "cold coastal tronical descrt®.

Saharan Mauritania is that area dffed and hcated by the maritima
aliza and the continental alizé. It is characterized by large
temperature variations, both daily and annual, by the extreme
dryness of the air, by very low rainfall, rendered insignificant
dug to the hish temperatures and resulting evaporation. This

is the most arid of Mauritania's climatic regions.

Sahelian Mauritania is limited on the north by thc 150 mm isohyeta
Tine. The coastal arca owes its climate characteristics to tha
maritime alizé : constant humidity, coolness, slight temperature
variations. However, the monsoons arc resnonsible for the sterm
lTines which reach it near the end of their journey and causc the
summer rains. The continental region has a much more contrasted
climate, with a very dry winter season and a ra.ny summer scason.
Temperatures are high, with marked variations, especially in

the Hodh deprission. Temperatures decrvaseo slightly in tne
middle of the summer. OCOnly the southern part of this region

(due to the prolonged presence of the monsoons) henefits from
considerable rainfall and a period (not cxceesdina four monthe)
which can be considered humid.

This brief presentation of the Mauritanian climate would not be
complete without mentioning the changing climate conditions,

(1) C. Toupet, Atlas de Mauritanie, Ed. Jeune Afrique, 1377.
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in particular, the decrease in rainfall 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 secen Qhether this slow process will continue; at present,
technical means are not sufficiently developed to provide
the answer.
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CHAPTER 2

ENVIRONMENTAL CONSTRAINTS IN

MAURITANIA
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2- ENVIRONMENTAL CONSTRAINTS IN MAURITANIA

2.0 ~ INTRODUCTION

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

The environmenta]limpact of development projects must always
be taken into consideration. This harsh and hostile physical
environment is the major cause of the Mauritanian ropulation's
poverty. Since the relationship of man to environment is so
precarious, the possible negative «ffocts of development programs
must be given spacial considaration; 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 with 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, 1576-80, page 71.).

The HMauritanian government recognizes the fundamental role
of the environment, both as a major causc of the current drought-
related problems 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 cvcle, it underscores the
importance of the environment in all aspects of the Mauritanian
economy (livestock, cultivation, mining.etc.). The Mauritanian
Third Economic and %ocial Development Plan insists heavily cn
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 detrimeni{ 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 renlenishment rate
of shallow aquifers during relatively short periods and to
obtain water from fossile acuifers. However, when the fossile
aguifers 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 and semi-arid regions of the world (the
Southern part of the Soviet Union, the Western United States, or
the Sahel in West Africa, for erample), 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 qeneralized.
The drought is continuing, as witnessed by major rainfall
deficits registerad in 187¢. Although this drought is the most
severe during the last 50 years since climate ohservations 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 1513 and again in 1941-42. 1In addition, Arab
litarature 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.

[t is rcasonable to suppose that drought cycles have long been
part of the Mauritanian climate, since Arab Titerature describes
them during tha 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 Yest 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 1613, 1941-42 and is currently
undergoing a long period of drought. Since 1968, rainfall has
always been irreqular. Mauritania can crobably 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,
noir its intensity or geographical distribution. Thus 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 RAINFALL MINIMUM RAINFALL

s

.
- H

YEAR :MAXIMUM :NUMBER :MONTHLY MAX: YEAR :MINIMUM :NUMBER :MONTHLY  .VARTABILITY

:STATIONS : : (mm) :DPAYS CF:(mm : : (ram) :DAYS OF:MINIMUM : INDEX

: : : :RAIN : : : cRATN : :

:AToun el Atrouss 1958 : 499 : 39 :Sept. 61 : 1976 : 112 23 : Aug. 68 1.5.
tAkjoujt : 1938 : 221 HE : " 107 197 . 6 2 : Sept. 6 36.8

tAleg : 1927 617 : 21 shug 29 : 1972 : 58 : 8 : Aug. 18 10.6

: Amour} : 1978 : 657 : 39 :Sept.210 : 1973 : 169 11 : Sept. 42 3.9 :
:Atar : 1927 244 : 22 tAug. 56 : 1977 15 = 6 : Oct. 3 s 16.2 :
:Bir-Mcghrein : 1969 : 151 : IC :Oct. 7 : 1961 5 3 : Aug. C,6 : 3C.2 :
:Bcghé : 1927 586 s 32 tAug. 295 : 1977 126 : 10 : Sept. 9C : 4.6 :
:Beutilimit : 1921 365 : 12 :Sept.220 : 1962 39 13 @ Aug. 24 9.3 :
:Chinguetti : 1957 : 153 : 21 :Cct, 98 : 1941 : 6 3 : Dept. 4 25.5 :
:F'Dérick : 1969 : 198 : 22 : Oct. 53 : 1970 : 3 5 : Feb, 2 66,0 :
:Kaédi : 1936 : 762 : 38  :July 262 ¢ 1972 : 130 : 19 : Aug. 60 :: 5.9 :
:Kankossa : 1957 : 563 : 45 thug. 229 : 1961 : 237 = 21 : July.i0C 2.4 :
:Kiffa : 1968 : €20 : 36 tAug. 324 s 1960 : 142 25 : Aug. 58 : 4.4 :
:M'Bout : 1951 ¢ 652 : 37 ::hug. 231 : 1972 111 ¢ 10 : Aug. 60 5.9 :
:Mederdra : 1969 : 470 : 18 tAug. 251 : 1972 86 : 6 : Aug 55 ¢ 5.5 :
:Moud jeria : 1969 535 : 23 tAug. 170 : 1941 : 55 14 : July 36 9.7 :
:Néma : 1954 : 506 : 53 :July 185 ¢ 1977 - 100 22 : Sept. 36 5.1 :
:Nouakchott : 1956 : 267 : 24 tDec, 137 : 1977 3 5 : khug. 1,6 : 89,0 :
:Nouadhibeu : 1953 102 s 21 :0ct. 40 : 1977 : 0 : 0 : C : - :
:Oualata : 1969 206 : 13 tAug. 90 s 1973 : 44 4 : Aug. 3 4.7 :
:Rossc : 1947 : 162 : 29 tAug. 498 : 1972 : 51 14 : Sept. 25 12.0 H
:Selitaby ¢ 1936 : 1099 T 46 thAug. 415 : 1972 289 22 : Sept. 72 : 3.8 :
tTamchakett : 1958 : 470 : 25 :July.182 : 1942 : 95 14 ¢ May. 35 : 4.9 :
:Tichitt : 1940 : 167 : 1 thug 95 : 1921 10 5 ¢ Aug. 10 : 16.9 :
:Tidjikja s 19066 : 421 : 33 :Oct. 146 s 1942 : 34 ¢ 8 : Aug. 15 : 12.4 :
:Timbedra : 1954 : 603 : 44 tAug. 284 : 1976 : 120 : 9 : Sept.t13 : 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 (averaga or above average rainfall). The last year of good
rains in Hauritania was 1969; only three years Tlater (in 1972)
a severe drought was experienced. Thus climate conditions can
change over a short neriod from very wet to extremely arid.
These abrupt transitions from humidity to droucht preclude the
possibility of predicting and oreparing for such disastrous
situations. Therefore, even when Hauritania has experienced a
number of rainy years, planning must always anticipate
the recurrence of drought.

#hile the current drought has limited uss of Mauritania's
resources to the lowest lovel, 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 nrobable return of drouaht.
During the rainy periods, increased agriculture must he considered
as a "short term”" effort. Large investments in regions where
climate conditions arc often severs are not justivied, as returns
are often limited (or non-existant during Teng droughts).

Planning must include the me2ans for very ranid evacuation
of herds from devastated zones, in order to roduce the impact
of over-grazing and avoid destruction of the ¥ragile environment.
This type of plannina supposes great sensitivity to and permanent
supervision of +the milieu, and appropriate and rapid preventive
intervention on the part of the Jovernment. This type of action
is not common throughout the world, Hut should be urgently applied
by governments havine ¢o contend with a difficult environment,
as is the case in Mauritania.

2.1.1.1 Rainfall and the Drought
Precipitations play a direct role in the distribution

of most human and envirnnmental variables . type and guality of
vegetaticn, soil tynes and distribution, water resources,
replenjshment of aquifers, livestock and cultivation, ctc.
Although it is evident that rainfall varics greatly in arid and
semi-arid regions such as Mauritania. 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.

Heteorological data furnished by the ASECNA (Table 2-1) show
the maximum and minimum rainfall for all .meteorological stations
in Hauritania. 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 1870 and 1978, whereas during the 1950's and 1560'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 1670's, 17 stations out of
26 show a Tower minimum rainfall than ever previously recorded.
The 1370'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 196%, which was a wetter period
than usual in Mauritania.

Despite the fact that these metenrological recordings are not
uniform for all stations, four stations show a low minimum rain
volume in the 1640's. 1941 ard 1942 wer:c the driest of the
decade; they correspond to the drought cycle nreceeding the
current drought, which began in the 1970's.

According to Timited climatological data obtained from other
countries and from documents concerning the Sahelian zone, a
drought cycle also occurrad 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 equavorial
air masses penetrating the south during the summer ("rainy season").

However, maximum rainfalls in the north {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 slightiy affcct these
northern regions; the northern rains arec caused by low pressure
zonas ("cyclones") which move down from the Mediterranean and
across Nerth Africa during the winter.

In Table 2-1, we sce that maximum annual rainfali volume for
most stations occurred in 135¢ and that minimum annual volumes
occurred in 1972. Thus, in a period of only thrae 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 : Figure 2-2 shows rainfall
distribution for 1969; Ficure 2-3 shows rainfall distribution for
1972. On these maps, the average 100 mm, 150 wmm, 320 mm and 600 nm
isohyetal lines (mean 1541 -~1970, see Aghrymet map) have bheen
represented by broken lines, in corder to facijitato comparison
with the 1969 and 1972 rainfall distributions.

L R R R I I T+ S R . E e we mm e e e em te e e - e e e pw ra tm

The isohyztal 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 Tincs in the south of tho country, it apnears that
rains were less uniform, particularly along the southwestern border
in the Kaédi region. The nerthoern-most stations recoived wuch
greater volumes than average. The entire picture thevrofore remains
fairly close to average rainfall conditions.
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In 1972, rainfall was much lower than average. For example, fin
southwestern ilauritania, 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
Néma). This means that a vast zonc, estimated at 250 000 ka2,
which normally receives more than 150 mm of rainfail, suffered

a very significant deficit in 1972. During this year., tiis area
was over-grazed by herds nunable to migratc to the arid north;

since the pasture Tands were already in poor condition due to
preceeding dry years, degradation was secvare. Since than, rainfall
has continued to be irreguisr. 1In 1877 (Sce Figure 2-10), the

150 mm isohyetal line movad even farther scuth than in 1972. In
1979, the southern 2/3rds of the country suifered a rainfall deficit
(but the northern third had better than normal rainfull). (See
Figure 2-8 : PNUD, Aghrymat).

1972 is often cited as a reference-year for drought in the
Sahel. UWhile this year marked mejor rainfall d2icits “or
the entire country, 1977 was actually worss in the regions of

)

Atar, F'Derick, Mouakchott, and in the souZhedas® at Ajoun el

Atrouss, Tamchaketi and Néma.

Table 2- shows 1477 aeficits as compared “n the 19431-70Q
average. Table 2-° shows rainfail in 147 comuzred to that

of 1872 and 1974, and demonsirates that 1977 rajafa’] doticits
were larger than those of 1672 for 18 stotions.

Figures ?-10 and 2-11 illustrate ra<ntall zoncitions for
the months of June, July and Auaust, 1477,

-

Figure 2-3 shows that the cxtreme south of £he countiry, which
usually benefits from more than &0 na of raintall, roccived lecs
than 300 mm in 1972 (a deficit of more than S50%) .,

Table 2-1 gives the variability index calculated for cach
melerolusictl station.  This dindex was ohiained by ¢ividing the
maximum rainfall volume by minimum rainfall volume (§{~%%%f)
without regard for the date. The indcy variss frem o ninimuen
of 2.4 for Kankossa in the south to a maxipur of 87.0 for Nouak-

chott.


http:maxir.mr
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1972: ZONK TCUCHEE PAR LA VAXLATION GPATIALE D
L'ISOHYETE 150 mm EN 1972 PAR HAPFORT A LA
NUHMALE FIG. 2.1

1972: LUNE AFFECTED BY VARIATION OF 150 mm ISOMYETAL
LINE AS COMPAHED TO AVERAGE

Tyt
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ZONE TOUCHEE 100 200 300km

SCALE

70NE AFFECTED ECHELLE: 1/b 500 000

SOURCE: RAMS 1979,
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Figure 2-4 shows the variability index expressed in isohyetal

Tines. The genaral orientation is cast-wost and reflects the
increasing irregularity of rainfall from south towards the north.

- The variability Index 4 isohyetal line corresponds avpproximately
to the 150 mm rainfall minimums for all yvears since recordings
began.

- Variability Index § isohyetal line corresponds more or less to
the 100 mm minimum rainfall.

- Variability Index 16 isohyetal linc corresponds approximately
to 2 minimum rainfall of 15-30 mm.

CONCLUSIONS

In the southern part of Mauritania, and narticularly 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 sarve as grazing,
it is not suffic’ant to study the plants' requiremznts on the
basis of average rainfall; rather it is necessary to evaluate
their apntitude 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 important 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).



RAINFALL DURING 1977

TABLE 2-2
RAINY SEASON

: STATIONS :  JUNE . JULY : AUGUST : CUMULATIVE : NORMAL  : % OF HORMAL

¢ AToun el Atrouss 1.3 54.5 : 28.4 : 84.2 : 224.8 37

: Akjoujt : 2.8 : C : 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 :
: Boghé 0 11.0 25.0 36.0 : 209.1 17 :
: F'Derick 0 : 5.0 4.7 9.7 : 16.1 60 :
: Kiffa : tr s 45.8 T1.5 : 117.3 :  236.0 50 :
: Kaédi : 12.0 : 70.2 97.0 179.2 : 238.3 75 :
: Nouakchott : 0.3 : 0.3 1.6 : 2.2 : 67.4 : 3 :
: Néma : 3.4 : 34.9 : 21.3 : 59.6 : 211.0 28 :
: Rosso : 0.5 : tr 36.7 : 37.2 : 177.0 21 :
: Sélibaby : 39.6 : 21.3 102.0 : 162.9 : 423.3 : 38 :
: Tidjikja : tr : 11.2 : 8.2 : 19.4 : 90.8 : 21 :
Source : Projet RAF/74/076 - AGHRYMET.



TABLE 2-3

1977 RAINFALL COMPARED TO 1972 AND 1976 RAINFATLS.
CUMULATIVE RAINFALL : RTOTAL RAINFALL FOR 4 MONTHS : JUNE, JULY, AUGUST, SEPTEMBER.

: : 1977 : NORMAL  : RATIO : 1976 : RATIO : 1972 :  RATIO
¢ STATIONS ¢:CUMULATIVE : 1941=70 : 77/N : CUMULATIVE: 1977-76 :CUMULATIVE : 1977/72
: tRAINFALL : : ¢ RAINFALL : tRATNFALL :

: Aleg : (10C.7) 227.6 4 % 145.5 €9 % 28,5 353 %
: AToun el Atrouss : 102.8 : 281,7 : 36 : 98,7 : 104 : 110.0 : 93
¢ Akjoujt : 20.2 : 70.7 = 29 : 79.0 : 26 : 20.3 : 97
: Atar : 3.7 @ 74.6 5 : 91.6 4 : 9.9 37
: Boutilimit s 35.5 :  163,5 : 22 : 94.0 : 38 : 38.5 92
: Boghé : : 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
: Kaédi : 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
: Néma : 95.6 : 271.9 : 35 : 196.6 : 49 : 196.4 : 49
: Nouadhibou ¢ Trace : 11. : 0 : 3.0 0 ¢ Trace : 0
¢ Rosso : 123.3 : 256.5 : 48 : 227.5 54 : 44.5 : 27
: Selibaby _ : 351.7 : 574.1 = 61 : 3C04.6 : 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 : Prcjet RAF/74/076 - AGHRYMET.
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Fig. 2- ¢

Rappott % 1a normale de 1a pluie cumulée en %
(Juin, Juillet, Aotit 1977
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2.%.3 - Evaporation

Evaporation is considerable in desert and semi-deseit
regions sﬁch as Mauritania. Evaporative water loss causes
serious problems for all Tiving 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; ¢&rtain 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 should be given
to cultivation methods which do not require'p1owiﬁg 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 alizés 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. Maximum evaboration
occurs in the eastern center of the country, due to subtropical
high pressure cells (Néma 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 evgporation in the zone.

Figure 2-56 (Minimum Evaporative Losses) shows the same general
outline. In the region along the coast, isohyetal lines are
parallel to the occan; evaporation increases towards the interior
up to the heart of theSahara , where subtropical high pressure
cells deminate,

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 nresented in
Figure 2-7. Each index was obtained ty a ratio of maximum to
minimum evaporation for each station. (For example, at Nouakchott,
maximum evaporation : 3387 and minimum cvaporation : 1669 mm;
ratio = 2.63.)

Towards the southeast of Mauritania, cvaporation variability
increases (from 1.62 at Ajoun to 1.84 at Néma.)
The evaporation variations shown in Fiqure 2-7 reflect the
influence of subtropical high pressura cells which dominate the
eastern center of Mauril: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 varjable. Maritime air masses from the
Atlantic ocean reduce evaporation losses; however, northeastern
alizés 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, maritime‘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 evaporation during
summer months (max. : July), when temperatures and daily hours
of sunshine are highest (Table 2-7). Evaporation is minimum
for thesestations in winter (December and January), when tempera-
tures are lower and days shorter.

Southern stations such as Aioun el Atrouss and Kiffa show the
highest evaporation in April and May. The case of Néma is somewhat
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 usiig 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 2-2,
there are wide seasonal variations for evaporation. This factor
should be considered when plananing 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, cvaporation is highest just before the summer raias
(March to May). Water savings will be realized if land is left
fallow during this period, whilc 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 Tosses 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
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Fig. 2-9
MINIMM EVAPORATION LOS MAURITIANA
(PERTE MINIMUM PAR EVAPORATION EN MAURITANIE
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Fig. 2-10
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CHAPTER 3

SURFACE WATER
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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 becn 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,.

Hhereas 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
the necessity of stocking watér dqring the rainy seasoh.(z) At
present,,mddérn dams (with much areater 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 conso]idated by sandstone-slabs, constructed across a
narrow part of a oued.

(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 Génie Rural build these
modern dams.
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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 1in
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 greatesf potential.
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3.1.1 - Volume of Rainfall

The total volume of rainfa)l 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 Moidjeria and more or less
follows the 18° parallel. To the south of the 200 mm isohyetal
lTine, average rainfall is sufficient to permit use of run-off
water, The northern 1imit for both traditional and modern dams
coincides approximately with the 200 mm isohyetal 1ine (see
map of main dams in Mauritania). An exception is the Adrar
plateau, which extends to the north of the 200 mm isohyetal 1line.
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
oted. 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 niedmonts 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 1line.
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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(l).
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 Octobar). 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 Atltantie (Saint-H31éne anti-
cyclone). The monsoon penetrates the south ¢f Mauritania near
the end o7 May or beginning of June and oroc sively covers
all of the Sahel; in August, finally depleteu, it reaches the
edge of the Schara near the 22" parallel (region of F'Derick).
F'Derick and Nouadhibou are rarely attained by the ITF.

TasLe 3-1(2)
TOMN ANNUAL PROPORTION OF LATITUDE
STORMY RAINS 1931-1940

Sélibabi 70 ¢ 15° 14' N
Kiffa 67 9 16° 38' N
Tidjikja 60 ¢ 18° 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 (Précis de
Climatologie, 1961, p. 246), a rainfall of 1 rm/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 lmm/hour intensity.

(2) Charles Toupet, “"La Sédentarisation des Nomades en Mauritanie
Centrale Sahélienne", p. 58, 1977.
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As of September, the ITF 1is pushed back towards the south
by the boreal alizés; 1t crosses the southern border of the
country around mi-October.

Therefore, during 8 months, all of Mauritania is submitted
to the boreal alizés and receives only scarce winter rains
(with the exception of occasfonal 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 Sédentarisation des Nomades en Mauritanie
tentrale Sahelienne", 1977, p. 58



MAXTMUM EVAPORATION

TABLE 2-4

FTYNIMUM EVAPORATION

: ANNUAL ::MONTHLY

: MONTHLY

: MONTHLY

MONTHLY :EVAPORAFION:

: YEAR : YEAR ANNUAL :

: : : MAXIMUM :MAXIMUM : MINIMUM : MINIMUM : MAXIMUM : MINIMUM :VARIABILITY:
: STATIONS : : RECORDED :RECORDED : RECORDED : RECORDED: RECORDED : RECORDED :INDEX :
: : : (mm) f(mm) : (mm) : (mm) : (mm) : (mm : :
: ATOUN : 1953 : 5847  :May/752  :Aug/229 i 1970 3600 :May/180  : Aug/155 1.62?

: AKJOUJT 2 1942 : 5668 :June/764 :lan/220 : 1953 2404  :May/452 gczlavai—: 2.36 :
H H . . H H H te H . a e b
: ATAR 1955 : 6138  :May/754  :Nov/348 : 1974 : 3582  :June/409 : Feb/240 1.71

: BOUTILIMIT 1975 : 5831  :May/900  :Sept/233 1942 : 3201  :April/435 : Feb/221 1.82 :
*BIR-MOGHREIN : 1964 : 4400  :July/613 :Dec/105 : 1965 : 2744  :July/396 : Jan/124 1.60 :
:F'DERICK 1951 ¢+ 6737 :July/858 :Jan/360 1975 ¢ 36%6 :July/414 : Jan/187 1.85 :
:KIFFA 1974 : 4221 :May/488 :Dec/256 : 1968:: 2892 :May/344  : Sept/163 :  1.46 :
: NEMA : 1950 : 7081 :Nov/877  :aug/154 1948 : 3853  :April/527 : Sept/195 : 1.84 :
: NOUAKCHOTT : 1945 @ 3387 :dan/438  :Aug/179 1953 = 1669  :March/198 : Aug/83 : 2.03 :
: NOUADHIBOU 1952 @ 3200 :April/319 :Nov/191 1965 : 1397  :Dec/227 : June/OCT/86 2.29

+ROSS0 : 1977 : 5032 :May/553 :Sept/227 : 1965 : 3204 :May/455 : Sept/132 : 1.57 :
:TIDJIKJA 2 1949+ 4547  :June/512 :Jan/263 : 1967 3427  :June/411 : Dec/192 1.33

Source :

Author, RAMS, 1979. (Dabas obtained

at ASECNA).



TABLE 3-2

RAINFALL DISTRIBUTION 1931-1960

: : J : F : M : A : M : J :J : A +S +C :N :D . YER
¢BIR-MCCHREIN : 3,3 : 3,5 : 0,8 :0,3 : 0,1 : 0,7: 0,3 : 3,9:12,4 :12,9: 17,7 9,9
:F*'DERICK 1,2 ¢ 37:23 :0,7 : 03: 0,6: 3,2:10,5: 14,9 : 13,0 : §,0 : 1,8
:NCUADHIBOU : 4,9 ¢ 1,3:1,7 1,1 ¢+ 0,2: G6,8: 0,3: 2,6 : 6,9 : 7,1 : B0 : 4,4
:ATAR t 2,1 ¢ 1,4:1,5::203 : 1,3: 2,4: 59¢:31,9:37,8: 7,5 : 7,5 : 4,3
:TIDJIKJA : 0,4 : 38:1,7 : 0,0 : 4,2 : 8,9 : 20,5 :5%,2 :35,8: 88 : 3,4 : 1,6
:NUOAKCHOTT :0,9 : 1,7:0,7 :C5 : 0,6 1,22 13,42 60,4 :39,8: 9,4: 3,0: 6,&
¢sBOUTILIMIT : 6,7 ¢ 1,2:0,4 :0,9 : 4,2 : 5,4 : 44,7 : 70,3 : 54,9 : 14,8 : 2,8 : 3,0
¢tATOUN £+ 0,3 = 2,0: 4,0 :0,2:: 1,0: 14,8 : 99,0 :106,5 2 52,4 : 4,5 : 1,5 : 1,6
sKIFFA : 0,6 : 0,9:0,8 20,9 : 3,7: 24,6 91,3 :121,1 : 85,9 = 16,6 : 2,4 :+ 2,0
:NEMA 1,1 ¢ 0,3:0,2 1,7 :11,2: 35,5 : 69,0 :116,7 : 62,3 : 13,7 ¢+ 1,0 : 2
:ROSS0 :0,6 : 1,2:0,0 :0,9 : 1,5: 8,0 : 43,0 :135,6 : 81,3 : 31,9 : 1,9 : 4,
: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
: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

e 00 s o0

Source : Charles Toupet, 1977. "Se@entarisation des Nomades en Mauritanie Centrale Sahélienne".
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TABLE 3-3
— e ——— —— = i
: RATNFALL IN mm : ANNUAT, FREQUENCY “UMBER . TOTAL NUMEER OF
AT | R
: 10-20 P 10,2 235
: 20-30 P56 129
30~40 P 2,6 61
: 40-50 P 1,8 : 42
50-60 0,8 (or 1/1,2 year) 19
60~70 : 0,4 (or 1/2,5 years) 9
E 70-~-80 : 0,26 (or 1/4 years) : 6 E
580 -390 ; 0,13 (or 1/7.6 years) ; 3 E
: 90-100 : 0,09 (or 1/11,1 years) 2
£100-110 ;0,09 (or 1/11,1 years) i 2
;110-120 0,04 (or 1/25 yoar ) 1
;180-190 : 0,04 (or 1/25 years) ; 1 ;

Sources "Hydrologie du Cercle du Guidimaka",

Ministére de 1'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 ;ﬁiﬁ;ﬁ&ﬁ éﬁﬁ f ézgomﬁm
s % intensity
: % 50 mo/h  Hauteur max, en 24h(mm)
: AIOUN S 300 : 31 :499 : 168 : 60: 8 : 9 : 67,5: 5/1953
s AXJOU @ £ 105 ¢+ 14 ¢ 221 : 13 : 50 : 8 :14 : 90 : 9/1944
: ALEG :205: 20 : 439 : 122 : 65: 8 : 11 : 718 : 9/1954
: ATAR $ 104 ¢ 13 : 247+ 14 : 45: 7 19 : 93,7t 9/195
: EOGTS : 319 : 20 :587 : 176 ¢ 70 : 4 : 6 : 94 : 8/1927
: BOUTILIMIT : 188 : 19 : 406 : 69 : S50: 9 :14 : 93 : 8/1943
: D!'DERICK . ¢ 56 : 12 : 187 1+ 259 ¢ 0 22 : 43,5: 11/1942
¢+ KATDI t 412 3 27 : 762 £ 193 ¢ 70: 5 : 5 162 9/1960
: KIFFA :353 : 28 : 620 ¢ 1423 70: 4 13 : 98 & 9/1952
s IPBOTM : 430 ¢ 20 : 611 £ 226 : TO: 3 6 : 132 : 9/1956
: 1EDCRTRA 2255 : 22 : 414 : 102 : 60 : S5 : 9 ::114 : 8/1943
: IIJUDJERIA £ 214 : 18 : 405 : 56 : 65 : 15 :25 : 93,2 : 9/19%1
s IITA + 312 1 31 : 506 : 161 ¢ 65 ¢ 4 : 4 ::125 : 8/1957
¢+ CUAXCHOTT : 130 ¢+ 16 : 267 : 33 45 : 10 :12 : 76,4 :: 8/1945
¢ NOUADHIBOU : 31 7 ¢ 102 : 1+ 25: 8 :4 : 78,1 :10/1938
: ROSS : 320 : 28 3 468 : 106 1 65 : 5 :8 :100 : 8/1947
+ SELIBABY : 635 3 38 :1100 ¢ 350 : 75 : 4 : 3 :207 : B/1965
: TAMCHAKETT $250: 20 :6513: 95 : 70 : 11 :12 :(150) : 8/1943
s+ TICHITT : B4 : 10 : 167 : 11 ¢ 50 : 10 :13 :51 : 8/1966
: TIDJIKJA + 150 ¢+ 18 : 421 ¢ 30 : 65 : 14 -:19 :80 : 9/1956
¢+ TIMBEDRA :$320: 26 :520 : 151 : 65 : 5 : 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
¢ OTINGUETTI 17 9 :453 1 6 ¢ 2N o8 1 T :87,5 : 10/1957

436 3 28 : 583 : 237 : 65 : 4+ 5 :(142)

¢ KANKOSSA

Source : "Carte de Reconnaissance Hydrogéologique de la Mauritanie :
Notice explicative} Bureau Hyrogéolngique, Ministére de 1'Equipe~
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
AToun (22 years), Kankossa (15 years), Bir Moghrein 217 yenrs;,
F'Dérick (29 years), Oualata (13 years) ant Tichitt (25 ¥ears
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A1l Mauritanian recording stations show maximum 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.

A3 concerns flow, the south of the country is favored by
lTonger and larger summer rains than the north. In addition,
the proportion of stormy showers increases ®rom the north to
the south,

Frequency measurements were conducted at Sélibabi 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 Sélibabi.

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 %o flow (however,
increased rainfall intensity may also have very unfavorable
consequences due to water erosion). |

L

4
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 durina the hottest monthe)
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TABLE 3-5

FREQUENCY OF DAHY RATNFATLL (1953-1962) (1)

NUMBER OF DAYS WHEN HEIGHT MEASURED IN 24 HOURS WAS :

: TOWN : 0.4 1 5 10 20 50 100
: : to to to to to to o Total
: : 0.9 4.9 9.9 19.9 49.9 99.9 or Observations
. mm mm mm mm mm mm more
: ATAR N : 56 72 29 23 7 3 - 190
: % :+ 30 38 15 12 3,5 1.5
- $— e ———— - -
: DIDJIEJA N : 136 125 66 44 19 1 - 391
: % + 35 32 17 11 5
: KIFFA N : 180 175 11 95 48 9 1 619
: % : 29,5 28.5 18 15 8 1
. SELTBABY N : 185 206 165 164 113 13 1 847
: % ¢ 22 24 20 20 35
TABLE 3-6
AVERAGE MONTHLY EVAPORATION - NIGHT AND DAY (1951-1960)
s MONTH s JAN .  FEB :  MAR . APR . MAY : JUNE
s Hours :N :D :N : D :N : D :N : D :+ N :D :N: D
: ATAR 4.2 1646 14.7 1 Tud 5.1 + B3 6.5 ¢ 9.5 1 8.0 $11.7:9.1: 11
:+ KIFFA ¢t 4.0 6.4 4.6 ¢ 7,2 :5.0 7.0::5.4 ¢+ 9.4 ¢+ 6,0 : 9.5:%5.2: 7
: : JULY: -t AUG: : SEPT s OCT : NOV : DEC
: + N + D : ¥ ¢« D N +«+ D «:N : D ¢« N D:N:¢: D
: ATAR 8,7 :11.5: 7.1t 9.4 ¢ 6.7:10.4 15.8 ¢ 9.0 : 5.2 :7.2.:4.0: 6
¢ KIFFA  $3.9 : 5.3: 2.2: 3.6 : 2.0: 3.8 13.2 : 6.0 : 3.8 16.4 13.6: 5
N : NIGHT (18 h to 08 h) D : Day (08 h to 18 h)
(1)Source : Charles Toupet (1977) - "Sédentarisation des Nomades en Mauritanie

Centrale Sahélienne!
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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 !liurposes of planning, it would appear that Mauri-
tania experieices 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). Teble 3-4 shows that for most recording stations in
Mauritania, more than 50% of precipitations are greater than
20 mm, with the exception of the western coasta] 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 serijous 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 the
drought began i 1968.

- the fact that flow is only possible below the 200 mm isohyetal
Tine {(with the exception of the impermeable sandstone massifs).
Above this line, the intensity of rainfall does not compensate
for losses due to cvaporation 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 are more advantageous than day rains,
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 HIGHT - MONTH OF AUGUST
(1951-1960)

TOWNS DAY (08 to 18 hrs.) NIGHT (18 to 08 hrs.)
Atar 34 .% - 66 %
Tidjikja 47.5 % 52.56 %

Kiffa 44 4 56 %

Selibabi 28 % 72 4

The higher nightime rainfall is advantageous for the conse. za2tion
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 relatively impermeable surface, such
as the rock outcrops in the massifs (usually sandstone, schist or
granite), flow is considerable dueto the absence of infiltFation.
When the surface is permeable (such as sandy material), rainfall
is rapidly absoibed and runoff is limited.

However, in certain cases, rainfall will provoke runo7f 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.




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 Hauritania
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 agricu]tura]'daﬁs 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 ipvaded by sand
which totally blocked water flow.

3.1.5 Slope

Slope is an impcrtant 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 studiead in order to design anpropriate structures.

For the most part, steep slopes are found only in the high-
lands : the sandstone ma., ifs of Adrar, Tagant, Assaba, Affolé
and the isolated reliefs (" nselbergs"), The summits of most
of these sandstone massifs are formed of vast plateaus with very
gentle slopes: steep inclinesare found only on the sides of the
massifs and along valleys (examzle : 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 yet 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-jiree 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 spacing of rainfall over
time. When a heavy rain saturates the ground and 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 the casc
of very permeable materials, thus gmeatly roducing 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 important fow fieodland cultivat1oﬁ, if rainfall volume is
sufficient to fill reservoirs or depressions during the cultivation
season (and before the colder months make sorghum growth 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, in the Tagant
and in the Affolé. The values for runoff coefficients shown in
this table, clearly depend on the lithological nature of the
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TABLE 3-8

HYDROLOGICAL CHARACTERICTICS OF SEVERAL MAURITANIAN CATCHMENT BASINS
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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 lLeavy 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 variable 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 Ch2pter 4 : Underground Water); part is
lost through evaporation, Some of the oueds feed into larger
oueds which in turn flow 1nto the Senegal River : Kolimbiné,
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 water surfaces attains at least 10 mm/day on

a yearly average, which causes major water loss from the reservoirsf
In addition, according to a 1968 study by the Underground Water
Services(z), 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 replen®:hed the shallow aquifers, resulting in
a reduction of water reserves,

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

(2) Carte de Reconnaissance Hydrogéologi,le, Notice Explicative,
p. 15, IRM - Ministére de 1'Equipement, 1968.
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The use of underground water, particularly by motor pumps
and modern wells, rust 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
Tocated 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(l). The dams extend above the 400 mm isohyetal
Tine up to the Adrar region, which receives only 100 mm of rainm
fall annua]]y.(z), 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 porousf;,water:.w
filters casily into the alluvium; storage capacity is large.

These alluvial materials favorize the formation of aquiiers
capable of water storage during drought y=ars, 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
dacument

(2; In these areas, cultivation can extend beyond the 400 mm
450 mm isolyetal Tine, which is the northern limit for rain-
fed (dryland) agriculture (diéri).
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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 Gl3)(1) During the 17
vears 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
(South of 18° latitude N)

A map based on ERTZ (NASA) satellite pictures(3) shows the
large surface areas covered by sand south of the 18° tatitude
north. Even though sand does not cover some areas 100 %, it is
massively present everywhere. To the north of the 18° latitude,
100% sand coverage is the rule, In the south central area and
along the southern edge of the Dhar Néma, rocky surfaces
dominante (75%); the rest is sand. Elsewhera, sand and rock are
present is equal proportions, with the exception of the Dhar
Oualata (sand 75%, rock 25%).

Ns far as rain water runoff is concerned, the southern center
with its average provortion 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 ecmployed
for pastoralism (except for those zones where rainfed cultivation
is practiced. diéri along the Senegal River valley). The sandy
zones furnish good gress 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 Hydrogéologique de 1la
Mauritanie, Notice Explicative, Bureau Hydrogéologique,
Ministére de 1'Equipement, Service des Eaux souterraines,
15968,

(3) Drawn by the author



Fig. 3-4

Proportion des surfaces rocheuses et sableuses
an Sud du 18 ° latitude Nord

Proportions of rochy and sandy surtaces
south of the 18°latitude Rorth A

“ EN

—

J 0 100 200 300km

PRI Sable - Sand  100%

Scale

Echelle: 1/6 500 000
[1) rixche - rock  75% Sable - Sand 258 ¢ 1/

@Eﬂ Roche - Rock 50% Sable - Sand 50%
-.-;'.5;.-:‘ Roche -~ Rock 25% Sable - Sand  50%
KA NN

- /5 yinyte aaricylome scus nlgle

man eatrahlichad hu anthore 1980.



51

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 :
z
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 Qualata
25% rocky, gentle 6.2
slope.
50% rocky; 18.5 South of eastern Hodh;
50% sandy. . East of Dhar Néma.
Gentle to average
slope.
75% rock outcrops; Catchment basin of Gorgol
25% sand cover, 39.7 Wa-Wa, Guidimaka, Assaba,
Average to steep slopes, Tagant, Affolée. Western
particularly along border of the cuesta of
escarpments. Dhar Néma (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, whether
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 HWATER

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-ej-Ji11 = 915 m, and certain summits in the Adrar massif,
the highest of which attains 830 m). 1In addition, Mauritania is
Tocated 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 *o

this time. These fossil aquifers are a vital non-renewable resource,
and given the present climate, they must be empli¢yed with caution.

South of the 400 mm isohyetal line (sce map), most specialists
agrea 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 ma‘n prioritiec 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
undergrcund water resources, according te their locations and
formations. A general survey, this review will not evaluate <ach
Tocal 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 Yhere 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 Mauranitanides platform and mountain range (cristalline
rocks)

In addition to these three major structural formations, bcth
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.

D e ——

(1) Renforcement du Service des Eaux Souterraines : Conclusions
et recommandations du Projet, DP/UN/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,
agawnst which lTean 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 11lla
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
Taoudeni Basin date from the primary cra.

The cast of the Taoudeni Basin (see Zone IIIb, Map 4-1 and
cross-section C-D), 'is composed of younger rocks, dating from the
secondary era (Intercalated Continental, Jurassic supposced)
mostly coarse sandstone extending towards the east.

These sandstoncs contain good aquifers : the Dhar Néma Oualata
aquifers. A dry wedge, several tens of kilometers wide, exists
to the ecast 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.
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- in the Continental Terminal, the water contained in the Dhar
Oualata and Néma aquifers is.all fresh and exploitable yields
are high (up to 100 m3/hour)§1%here are two aquifers, separated
by a fault :

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

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

- The agquifers ov the Aouker-Hodh "Window". They are located in the
southeast of the country, a zone Fe]ative]y well supplied with
rain water and are fed by numerous weclls. Three distinct
aquifers, of regional extension, were surveyed

- The Aouker eolien sand aquifer : This is a water table
lTocated in a sandy massff 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 vest of
the Hodh aquifer. The Aioun sandstones, due to their jittle
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(z). 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/MAU-67-502/2

(2) "Etude des possibilitas d'implantation d'une unité de
traitement de viande dans le sud-est mauritanien", May 1977,
Ministére de la Cooperation, Service de 1'Elevage, SCET
International.
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4.1.2 The Senegalo-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 aquifars in the
ceuntry. These sedimentary formations date from the sccondary
(Maestrichtian) and tertiary eras and descend as they go towards
the west.

Water is present in most of these formations. Due to the
unequal Tevel 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
(sec map)

- the Brakna aquifer (sandy Eocene)

- the Amehtil aquifer (caicareous Eocene)

- the Trarza aquifer

- the Bennichab aquifer

- the Tirhersioum aquifer

These are so called "regional aquifers", which extend over
nearly 100 020 km2 in Hauritania. The Trarza aquifer is locatecd
in claycy sandstone: it is quite extensive, going from the Senegal
River valley in the south to the Inchiri in the north; it extends
practically from Aftout-es-Saheli on the Atlantic ccast to
Boutilimit in thc ecast. Yiclds from wells are relatively high,
usually more than 1 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 m3/hour.(1)
The city of Nouakchott alone consumes 12 000 to 15 000 m3/hour
according to the scason (increascd consumption during hotter
months). The depths of these wells varies frem 30 to 70 meters:

(1) Service de 1'Hydraulique and SONELEC.
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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, 1ts exploitation must be carefully supervized.‘l)

The Bennichab Aquifer, is identical to the trarza 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 Mauritanian basin. It is a good aguifer;
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-
Sahéli 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 , duc 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)

R continuous zone of cristalline rock separates the two
sedimentary basins ,

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

- the Hauritanides Arc (Ila on Map 4-1), approximately
oriented north-south, crosses the western area of Mauritania, from
the Tevel 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 Sélibaby
and M'Bout). There are large faults in the southern part of the
Mauritanides Arc. The water is ustally of gooc chemical quality.

The aquifers of the Regueibat Dorsal are exploited by a small
number of pastoral wells, but these aquifers are more extendad
and continuous than the othecr 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, Korth of Zouérate; 0.5 to 18
grams/1iter in the Amsaga, and 1 to 5 qrams/liter in the heart of tr-
Regueibat Dorsal.
In the cristalline rock regions, aquifers are usually quite
Tocalized and are generally associated with faults, fissures and
zones where the chemical and mechanical actions of atmospheri:
agents have created permeable materials in which water can accumulate,.
On the vhole, there are few large aquifers in the cristalline
rock formations; only along the stratification planes and altera-
tion zones can reasonatle quantities of water be found. The large
faults cracking the southern part of the Hauritanides Arc prevent
the formation of large water basins, as they separate the region
into multiple distinct units.

(1) Renforcement du Service des Faux 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
climaZcs 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’chment of these aquifers.

To the south of the 18° 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 oucd flow which contributes to aquifer replenish-
ment is not known; given thec modest volumcs of average annual
rainfall, it is not certain that present aquifer recharge is assured
above the 400 mm isohvetal line. Theraforc, the use of underground
water in cristyz)line 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 pcrmanent water course in Mauritania,
the Senegal River) and under the sand-covered zones corresponding
to eolian dune formations (see cross sections G-H 2nd 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 south
of the country, where rainfall is higher, around 400-600 mm/year).
Elsewhere, the sand zone agquifers are located in depressions
between dunes (sce cross-section I-J). In general, these aquifers
are continuous, as they circulate in soils with fairly homogeneous
textures (sands, gravels, etc.). MWater is obtained by infiltratien
(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 excaple),
rational permanent pumping can be planned, as the aquifers are
much thicker and are replenished either continually or at least
periodica]]y(l).

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-d). Hater 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 goat 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 Towering
the delou into the well on a ropc, a man can draw an average of 300
liters per hour(z).

Most shallow aquifcrs contain fresh water, and are employed only
to supply drinking water for men and animals.

(1) Renforcement du Service des Eaux Souterrainus, PNUD, 1675.
(2) Charles Toupet, p. 235, "Scdentarization of Nomads in Central
Sahelian Mauritania", 1977.
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The oued palm groves dévelop 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, duc to the season variation of
use ??? the methods of drawing water. It is about 25 000 m3/
day.'‘*

The shallow aquifers can bo 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 theh(z‘

-fresh water alluvial aquifers
~salt water alluvial aquifers, with fresh water lenses

-fresh water alluvial aquifers under ecolien sands

4.1.4.1 Fresh water alluvial aquifers
Three types of fresh water alluvial aquifers can be distin-
guished :

- em ar b oew o - e e IR I R e R - e e

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
Hauritania. 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 water impregnates  the alluvium,
infiltrating the adjacent formations (sands, sandstones,
Timestones). This aquifer is employed by the towns and
villages along the river basin. Its yields depend on

(1) and (2) PNUD project -~ Mauritania 1975 - DP/UN/MAU-67-502/2
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the nature of the storage rocks and the age of the
well,

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

These aquifers are located north of the 200 mm isohyetal
Tine. The exploitable yields are quite variable, from
0 to 25 m3/hour.

0f 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 ¢
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. 1ilost 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 doierites, and
the Seguelil oued aquifer, where the aquifer alluvium penetrates
the fissures and "issolution holes of the Timestone 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 rauritanie, 1977, p. 12
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4.1.4,2 Salt Water Alluvial Aquifers with Fresh Water Lenses

4.1.4.3

a)

b)

Coastal _aquifers_contaminated_by_sea water
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These aquifers are located in the Aftouit-es-Sahéli

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

These aquifers are located within the 1imits of the
coastal salt-water wedge. (See map 4-1). The exploitabl
yields are low, about 0.1 m3/hr maximum.

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).

Eolien sand fresh water aquifers (“Perched agquifers")

There are two types, according to rainfall

b)

Lorated to the north of the 200 mm isohyetal aline.
Example : the Akchar and Azeffal dunes.on the -west
coast (about 20° 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 Koubra), etc.

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

N
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These aquifers are found in the numerous colian sand-
covered zones south of this isohyetal line, especially
near Aoukar, Hodh and the Affolé, etc.
Exploitation yields are variable :

minimum : 0.1 m3/h

maximum : 10 m3/h
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These aquifers exist when rainfall permits and where
an impermeable subbase prevents deep infiliration.

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 Hauritania; 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 average salinity as high as
5.2 grams/liter; others have salinities lower than 2 grams/1iter.
These oglats give very little yield : less than 1 m3/day. HMost
of them are located in oued alluvia. However, the Tirhirt oglats
depend on water from sandstone fissures. (Note : therc is no permanent
population in the Mauritanian Zemmour ®oir 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 Cristaliine Rocks : In general, cristalline rocks are
not good water reservoirs and 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 becn
the case of the granites in the north of Mauritania (Zone 11B,
Map 4-1), which form the Rcgeuibat Dorsal, and the metamorphic
rocks of the Mauritanides Arc (Zone IIa),

In cristalline rocks, the most readily accessible underground
water reserves are found in the alteration mantle and the subjacent
cracked zones (sce cross-saction K-L). The thickness of altered
rock layers is quite variable. The thickest alteration mantles
are found in areas wherc, in the geological past, climate
conditions werc more humid and consequently, the rocks werc
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 convcik areas : mountains, rock out-
crops, etc.

According to a USAID study(l), 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 &0 25 to 80
Quartzite 0 to5 25 to 80
Granites 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 corntries and must be used with
caution, as yields are not necessarily similar to those in
Mauritania. Source : Water Supply to Rural Zones and Sanitary
Improvements, Preliminary Analysis, African Burcau, USATID,
Contract AFR-C-1197, March 1978.

(2) Renforcement du Service des Faux souterraines, Mauritanie, PNUD,
1975. Data from table entitled " Classification and Characteristice
of Underground Yater Resources in Mauritania".
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TABLE 4-2
Type of Rock "Exploifable Yield Piezometric level Location
(m3/hqur) (depth in meters)
Minimum| Maximum
Schists 0.1 3 6 to 35 Mauritanides Arc
Chlorito-
schists 0.1 5 5 to 30 " !
Micaschists 10 20 40 to 50 F'Derick-Zoudrate
Quartzites 0.1 5 5 to 30 Mauritanides Arc
Ferruginous
Quartzites 20 60 25 to 40 F'derick-Zouérate
Gneiss Granites 3 5 to 20 Regueibat Dorsal

The reconnaissance of underground water in the rocks of
Mauritania is difficult. For 117 exploratory borings (PHUD project)(l)
prospecting 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 Tivestock) (2 to 5 grams/liter)-

15% of borings '

- talt water (not consumable) (5 grams/l1iter)-28 % of borings

- unproductive borings - 24 %

Thus, 52 % of the borings were unproductive or produced unusablc
waters! Most of the unproductive borings occurred in cristalline
terrains : Amsaga, Tiris - Zemmour blanc, Tijirit. OFf 72 borings, 2:
were non-productive (32%) and 49 produced water (68%) of which :

~ 15 fresh water (21 %)

- 11 brack wator (15 %)

- 23 salt watr. (31 %)

Hells drilled in cristalline irock are exposcd to the risk of
non-replenishment during drought cyles and tend to dry up, due to theo
relatively low storage capacity of thce lossened rock.

(1) Renforcement du Service des Faux Souterraines, Mauritanie, 1975,
PNUD - DP/UN/MAU-G67-502-2
For more information, sce the above referance
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During the drought in the West African Sahel, many of these
aguifers 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 olcer sedimentary rocks
(Paleozoic) have been consolidated, duc 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 IIla - Map 4-1). To the south of this basin,
these rocks have been fragementad by fissures and the aquifers are
small. A schematic representation of a typical aquifer in ancient
sedimentary rock (Assaba region) is given in crocs-section M-N,
which shows the small extension of these aguifers 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(l).

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

TABLE 4-3
Type of Rock w21l Production (m3/hr) Well Depth (m)
Sandstone 1tob 10 to 200
Clayey schist and/
or silt 0toh 5t 70
Dolomite and/or
Timestone 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 : Mest Africa :

Water supply to Rural Zones and Sanitary Improvements, preliminary Analysis,
USAID, African Burcau, Contract AFR-C-1197, March 1578.
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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 txploitable Yield Piezometric level Location
(m3/hour) (depth in meters)

Minimum| Maximum

Quartzitc sand-

stone 0.5 3 0 to 10 Assaba, Tagant
Quartzite sand- .
stone 0.5 3 0 to 10 Center of AdraL
Dolomite 0.1 30 5 to 1C Amogjar Pass
Dolomitic lime-

stonas 5 20 20 to 80 Amechtil
l.imestone 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 sandstones 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(z).

TABLE 4-5 .
Well Production (w3/he.) Mell Depth (m)
Continental Terminal 50 to 150 £J3 to 300
Intercalated Continental 25 to 250 30 to 350

(1) Classification and Characteristics of Underground Hater Resources in
Mauritania, from "Renforcement du Service des Faux 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-¢
Aquifers ! Type of Rock ! Exploitable Yields Piezometric Level
(in3/hour) (Depth in meters)
Minimum | Maximum

Trarza (Many-co]ored 15 100 5 to 80
clayey sandstones;

Bennichab {fine to coarse 50 70 50 to 60

Tirersioum sands; lenses 10 50 20 to 35
of clay

Brakna Fine sands 15 50 10 to 60

The Haestrichtian 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 water 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 cast of

the Taoudeni basin, are contained in soft sedimentary rock (aquifers
of the Dhar N&ma-Oualata and the Ouartemachet pit). The following table
gives yields for these two aquifers,
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Aquiter Type of Rock exploitable Yield Piezometric
m37 hour) Level
Minimu Maximum (depth/meters
Dhar Néma, Coarse sandstone,
Oualata more or less 5 30 50 to 75
clayey
g?:rtemachet g?;;gvsandstone, 20 100 40 to 65
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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 pollutton could
attain 2 grams/liter(z). However, it must be borne in mind that
this 1s only an estimate.

4.2.3 Replenishment of Oued Alluvial Aquifers

Agricultural dams across oueds (as at Qualata) contribute
to the replenishment of alluvial aquifers along oueds, and at the
same -time serve to water herds and for floodiand cultivation. At
Atar, the Segelil oeud dam plays this same role. By storing runo?f.
the dam permits better infiltration and mintmizes 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)

0f the total of 2169 cemented wells and 6 511 oglats inven-
toried by the PNUD project(3), the Trarza aquifer has the largest
numbers : 500 cemented wells (23%) and 1200 oglats (18%) !

(1) P. Elouard (1¢73), Recherches d'Eau en Hauritanie depuis 1968,
(2) Ibid, citing Ph. Roussel (1968).
(3) Renforcement du Service des Eaux Souterraines, Conclusions

et Recommendations du Projet, Mauritanie, PNUD, 1975.
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The following table shows the aqutfers having the mest
water holes (cemented wells or oglats) in Mauritania; these
figures reflect the potential of the aquifers, the accessability of

the water and the pastural vocation® of these regions.

Tahle 4-3

pirrs | Gt xor oo Lner JJogee ||
Trarza 500 233 1200 18.5 % || 1700 207
Hodh Pelites 474 22% 292 4.5 % 566 6.5%
Brakna 200 9% 20 0.8 % 220 2.5%
Aouker 150 7% 200 3 ¥ 350 4 U
Amechtil 1C0 4.6% 10 0.15% 110 1.3%
Chemana-Gorgol 130 5 % 200 3 % 320 3.8%
Froshwater
ggﬂ‘ffgf};’eggﬂth 70 3 % || 1200 18.5 % || 1270 | 12.89
of 200 mm iso-
hyetal Tine
Aioun sandstone 47 2 % 56 0.9 % 93 1%

4.3 Conclusions

There are good potential water resources in Mauritania, but

they are unequally distributed, due to the geological structure and

nature of stairage rocks.
shallow aquivers, most of the aquifers currently axploited to
supply large urban centers (such as Houakchott, Akjoujt, Zoucérate,

F'Derick, Nouadhibou) contain essentially fossil water.

These

cities are all located north oy the 400 mm isohyetal ‘ine and
receive limited average rainfall (less than 200 mm} .
replenishment of these aquifers is not known, bhut it is estimated

as slight.

The annual

As far as is known, with the exception of

The Senegalc-Mauritanian basin located along the Senegal River i-
In years of high
flood, river water invades the Aftout-cs-Sahéli and the Lake Rkiz

is replenished in part by the alluvial aquifer,

depression, causing much more axtensc infiltration.
play an important part in replenishing thi aquifers of the Scnegalo-

Mauritanian basin.

The Diata and Manatali dams, by regulating

These floods
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the river flow, will decrease floods and may play a negative
role in aquifer replenishment. However, these dams will have
a very positive effect an agricultural development.

On the overall, Mauritaniz has fairly large, but fragile,
water resources. There do net 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
nf 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 infiltratea water is retyrnaed to the atmosphere
in regions where rainfall is less than 400 mm(l) Efficient
infiltration occurs in these regions only when runoff can
concentrate in temporary linear flows (oecuds), 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 bty sand.

A good example of this phenomenon is the Akjoujt aquifer,
the size of which has surprized hydrogeo]ogists(z). 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
basin is received. These linear flows correspond to ocuds
(called Khatt) which occur only several days per year. Howaver,
this water infiltrates into the sandy alluvium of the bed and
penetrates the fissures of the subjacent dolarite.

'1)and(2)P. Edouard (1973), Problémes d'Eau et Sous-sol de Mauritaiie,
Communication au Colloque de Mouakchott, Dec. 17-19, 1973.
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To the south of the 400 mm isohyetal Tine (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 anaual rainfall may attain 650 mm in
the south of the Guidimaka). However, the southern part of the
country has not escapad the affects of the drought, which limit
aquifer replenishment. In 197%, rainfall in the south was deficient:
Selibabi received only atout 50% of normal precipitations (324 mm)(l)

It is certain that rainfall directly affocts the shallow aqui-
fers; its actions on decn aguifers have never been quartified. The
drought has provoked a decrecasc in aguifer 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 mcthods of drawing water, using the delou,
required effort and limitzd wastage. Since the motor-~pumps require
Tittle human eftort and do not recquire supervision, usars may be
tempted to draw more water than necessary. In addition, motor
pumps may be used for agriculture in arcas where the water resources
are not sufficient. Therefore. all massive use of motor pumps
must be rationally conducted.

The growing urban areas of Hauritania (Nouakchott went from
5 807 inhabitants in 1961-62 to 134 985 in January, 1977(2)) and
industrial development consume larg: gquantities 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 increasc salinity and render the water unfit
for human consymption. It is clear that cconomic activities and
the well-being of the population can be scriously affected by
over-exploiting the aquifeors.

In the case of oases cxclusively 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 agquifer depletion is
greatest due to population concentrations. In the Trarza,

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

(2) Provisional results of General Population Census. Population
as of Jan. 1, 1277. Central Census Bureau, ‘finistry of Planning
and Mines, IRM.
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prospections in the Maestrichtfan are underway in the hopes of
finding resources to replace those currently exploited, once they
have been exhausted or become unusable (toc 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 rcsources is thus a
vital necessity if Mauritania is to assure the future for its
population,
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CHAPTER 5

MAJOR SOIL TYPES




(Fig. 5+-1)

Legend - Map of Major Soil Types of Mauritiana
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Detailed Legend of Map of Soil Potentialities

(bas2d on 0. R. S. T. 0. M. Pedological Map, scale :
1/500 000, in the "Atlas International de 1'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 agr'iéﬁlture.

- Varied halamorphic soils (saline and halic soils)
No agricultural value, without large investments.

- Little ev .olved cmplemer'ltary goils
+ 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 bemit’s , cultivation in valleys

" and 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 lards,
about 5: - 8% of the surface area).

Thick, dense soils of variable chemlcal richness. Major factor

" limiting agriculture : ralnf{ali distribution. With sufficient water,
good yields for var:.ied cultivation (millet, peanuts, cotton, etc.)
if phosphates and organic matter supplied) and land protected against
erosion.

- Hydramorphic Soils-

Varied chemical richness. Permanenfly or periodically saturated
with water, either surfade or deep, requires drainage to be cultivated.
Possibility of varied crops and interesting potential for rice
cultivatior. '

Expanding Clays (Black tropical clays)

Rich soils, but heavy and requiring water. Difficult to work with
traditional methods. Good yields for varied crops (millet, sorghum,
cotton, fruits, suger cane, ete,) if mechanically worked and irrigated.

- Brown tropical solls

The richest soils of the Sahel zone, dense but not deep.
Very sensitive to erosion.
Varied erops possible (cotton, for example).
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5. MAJOR 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 comparable hydro-agricultural potential. Studies
of the Senegal River basin were begun by the Inter-State Committee,
created in 1963 by Guinge, Mail, Senegal and Mauritania. This
committee was replaced in ilay 1968 by the OERS (Organisation des
Etats Riverains du Fleuve Senegal). In Harch, 1972, the OERS
projects were transferred to the OMVS (Organisation pour la Mise 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 Hauritania 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 Boghé 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

-.4.1/6 500 000 map, in the Atlaee-s dauritanie, which shows
the soil types of the country
- a 1/500 000 000 map,in“Cartographia 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 reviewad in this chapter, in order to define the main
pedological areas of Mauritania and their relative importance.

5.1 HMajor Soil Types in Mauritania

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

- raw mineral desert soils

- young soils

- isohumic soils

- hydromorphic soils
nalomorphic 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 coverced by wind-borne sands (the Mreye,
Ouarane, etc.) AbTlation 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 VYoung Soils

These soils are still evolving and are thicker than the
desert soils. Those which are of zonal ‘origin are formed on
sedimentary rock or eolian sands. Those which are not of
zonal origin develop on the coastal sands or more or Tess clayey
sand zones. One also finds Tittle 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 been subjected to different
ciimate conditions (grazing lands nay develop on this type of
soil).

5.1.4 Hydromorphic Soils

The characteristics of thesc 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 or alluvia, or in the Lake Rkiz rezgion, where they
have developed on clayey terrains.

When water is excessive, cne finds hydromorphic aleyey soils.
These soils are very compact and impermeable. Thay are plante
with millet and rice (irrigated rice in the Senegal River valley).
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*.1.5 Halomorphic Snils (saline and halic s0ils)

These soils are characterized by the presence of sodium,
potassium 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. 1In 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 vrsujtztle
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).
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SOIL POVENTIALITIES

Type of Soil
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Agricultural Potential

Lecation

Raw and little evolved

desert and sub-desert
mincral soils

Very low potential;.drrigation
of sub--Jasert soils possible,
but at very high cost

(oasis agriculture)

Northern half of
Mavritania; the
Rouker and the east
(Majabat al Koubra)

Variad halo-
morphic suils (saline
and halic soils)

No agricultural value,
unless high ihvestments

West of Mauritania
(Delta, Aftout-es-
Sahéli)

Littie evolved com-
plementary soils

Can be used for agricuTture
if water and organic matter
supplied (high costs)

Southerr center of
Mauritania
(Mauritanides)

Raw mineral erosion
soils (crusts)

Extensive grazing. When
rainfall sufficient, crops
in valleys and on gravelly
soils around crusts. (2-3 to
5% of surface area)

Tagant, Assaba,
Affolé, East.

Sub-arid Isohumic

Cultivation limited by weak

Wast, Center and

so0ils rainfall. Varied crops possi- South MWest
ble with irrigation and
fertilizors.

Hydromorpnic So171s Varied chemfCal richness. Soils Senegal River
permanently or periodically Valley, Gorgol
saturated; requires drainage Valleys

to cultivate. Possibility of
varied crops and interesting
potential for irrigated rice.

Expanding Clays

(Black tropical clays)

Rich soils, but heavy and
regquiring water. Difficult to
work with traditional methods.
Good yields with varied crops
if mechanical working and
irrigation emsloyed.

Rare 1n Mauritania._
Only a small sector
in southeast point
of country necar
Malian border.

Ferruginous and
Ferralitic soils

Good yields for varied crops
with fertilizers and if rains
are good (plus protection
from erosion)

Miniscule surface
arca at the border
with Mali, in the
extreme S of Regdon
2 (Hest of Touil) '
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An anlysis of these two maps leads to the following remarks

Desert and sub-desert sojls are most widely represented in
Mauritania. They cover most of the north. They have 1ittle 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 inven-
toried. Insufficient rainfall is a grave obstacle to the agri-
cultural development of Mcuritanian soils, with the exception of
the senegal River valley, the.oued valleys, the low lands and the
rainfed (dryland) agricultu-al zone. Rainfed cultivation is Timited
to the north by the 350 mm isohyetal 1ine and is practiced in
some years only below the 450 mm 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 favored by
the availability of water, roquires considcrable investments for
irrigation and fertilizers. Usually, tho cost is prohibative.

5.3 BRIEF SURVEY OF SOME PEDOLOGICAL STUDIES IN MAURITANIA

§.3.1 Senegal River Val]ey(l)
Types of Soils and Crop Aptitudes

Almost all of the soils in the Senegal River valley present
the following characteristics
- 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 phesphoric acid, sulphur, nitrogen and have
Tow organic matter content
These common characteristics do not exclude very marked diffe-
rences, due to the degree of hydromernhology, and, in the Delta,
the type of salinity.
The classification system given balow takes into account the
ORSTOM system, the FAQ classifications and the USDA approximations
(7th).

————— s

(1) Based on an 0MVS report, conducted by PHUD and rA0, 1977
"Etude Hydro-Agricole du Rascin du Fleuve Sénzgal -
Rapport de Synthése des Ctudes 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 vosition makes them
inapt for continuous cultivation. ___ . . .
Eolian : sands of present and ancient dunes; not cu1t1vab1b
if saline.
b)Little evolved complementary soils
Hodal : found in the upper part of levees, which are rarely
flooded. Clay content Tess than 35% and clay + silt
content less than 50 %. Good drainage, but settles_under---
rains and becomes very hard when dry. Aptitudes for all
crops.
Hvdromorphic : 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 less-than
5% clay + silt. Low drainage.
c)Topomorphic granular expanding clays

These soils occur in the valley and small tevees; they--are-
‘of fine texture : 55% clay on the average. They are usually-
expanding clays,; naving gilgai with small bumps and wvery
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 surfaco gleys and gleys throughout.

Very poor drainage.

There arc salty gley sub-groups in the Dalta. In most of
the geomorphic units, there are psuedogley sub-groups, with
mottling and concretions, intermediates between the little
evolved hydromornhic aroups 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 duncs dating
from' the dry Ogolian peried (-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 scils 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 renresented and have

no agricultural aptitude,

5.3.2 Soils of the ﬁftout—eSuSahéli(l)
(sec map of major agricultural zones for location of Aftout-

e¢s-Sahéli region),

The Aftout-es-Sahdli soils are found on the iarge Nouakchott
marine terrace, exicnding from the north at the level of Mouakchott
to the south a few miles above Chott Foul. Thesa soils are sub-
Jected to the influence of winds and the river delta floods. The
main types of soils observed ip this ragion are as follews

a) Raw mineral eolian complenmentary soils of dunes and
coastal belt - not usable for agriculture
These s0ils cover the zones of shifting sands along the
coast or thc ancient sands (coastal belt or northern

zones) and enter into association, in the form of
microdunes, with Tittle evolved complementary and

——

(1) Source : "AmE&nagement ¢2 1'Aftout es Saheli" - Interim reporg,
Preliminary studies and Haster nlan. Annex 3, Pedological Report,
IRM, SOGREAH, Decembeor 1974,
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halic soils. These sandy soils (80 to 90 % sand) present

no signs of evolving from materials deposited by the winds.
Associations with raw mineral eolian soils are mostly seen
in the north. They serve as grazing lands, and if protectad
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"farruginoy§
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.olive with-broun-yellow ferruginous tubes. The
pale yellow sandy to sandy-silty horizons, wtth €erru-
ginous streaks in the form of brown-yellow tubes, ang
frequently separated by a level of several cm of arca
senilis shells and sometimes by calcareous concretions
Iron content 1is usually greater than 0.5% and can attain
2 to 3 % in upper faerpuginous horizons. This iron appears
casily movable. and may block drainage by cemonting sandy
particles.
¢) Halic Seils

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

The common charactaristics of these soils are

- a pH higher than 7.0

- low to medium content of fertilizing materials

- presence of.notakle quantities of iron.
The basc cxchange capacity varies from 5 to 20 me/100 kg
of soil. Calcium and magnesium are the dominant cations. In
saline soils with fine textures, the proportion of sodium
can reach more thamw 15% of the total cation eéxcThange capacity.
The hydrodynamic characteristics seem good, in spite of
medium values for useful water capacity 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 cnvironment

topography and drainage. The classification system usea is
based on the general specifications of the US Bureau of
Reclamations and permits classification of 5 Aptitude Classes,
of whnich the largest 2 cover from 14 000 to 15 900 hectares.

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

Class 4 (limited aptitude) soils are located in the north oFf
the zone and could be used for small vegetable farming, given
major protection against wind ercsion.

Part of the non-irrigable soils in the southern zone could

be used for fleoodland pastures in the marl zones, if submersion
improvements were undertaken.

5.3.3 Soils of the Bogha Plain(l)

Geographical Location

The town of Boghd i< located on the right bank of the Senegal
River. The town is separatad into two parts by a marigot
which runs from the river into the plain. The ailuvial plain
(surface area : 5000 hectares) is limited on the south and
the west by the Senegal River, and in the northwest, north-
east and south-gast by the sandy hichlands (called "diarim™)
which are never flooded. ‘

D —

(1) "Etude Pédologique de la Plaine de Boghé", J.M. Durand, 1974,



Geology- feomorphology

The Boghé plain is Tocated in the floodland terrace of the right
bank of the 3enegal River. To the north, it meets with
Ogolian red sands (the “dieri"i, parts of which are composed
of colluvium ("djedjogol") 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, lavers of
ferruginous gravel were deposited by continental waters. Tacy
are now buried. Since the Dunkerguian, a slight warine
deprassion, accompanied by drying of the climate, has occurred
and it is difficult to separate theso gravels from older
ramparts. In present times, Tight colored sands are being
deposited; they constitute the present flood levees of the
Senegal River. However, there arec hard]y any ievees in the

Boghé plain.

Types of Soils
Dieri Soils : These are brown steppe soils. They are zonal
over all this region.
Dieri soils are of coarsec texture, throughout the thickness
of the centire profile. Color is 2 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 1ittle 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
Thesc are soils with decp psuedogleys. Texture is variable,

from coarse to medium. As they were formed on the dieri
alluvia, their texturs spould be coarse, but since they
have occasionally been flended, dieri elemonts have been
mixed with flood decantation elements.
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There are practically no trezs on this soil. Vegetation
is of the herbaceous type (mainly vetivers).
These 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. 1In spite
of the slopes, these soils could serve for irrigated vcgetable
plots. The internal drainage is mediocre during the rainy
season. There are two groups of djedjogol soils
- diedjogol <o0ils of very coarse to coarse texture,
with good permeability and easy to cultivate, although
having low watar storage capacity, which requires
frequent watering
- djedjogol soils with medium texture, less permeable, _
but having better water storage capacity.

Foundation Soils

Soils with deep psuedoglays.

These soils have the following characteristic 1in common
the presence of a gloy horizon. While floods are too brief
to have a determinant action on these scils, they are in
contact with the flood-created aquifers, which last until
the river waters recced.

"Kola Ouaka" Soils

Soils with deep psucdogley. Texture goes from medium to

very fine. In certain cases, pH can attain 8.8 when the
content of soluable salts rises in certain horizons. Organic

matter is rare. Structure is unstable and permeability

weak. These soils support sparsce vegetation, herbaceous
only. Their hydrological nrofile in the months of Feb.-%arch
is markadly below the wilting pnoint.



"Holaldé Baléré" 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 %. There 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 Poghé plain,

Conclusions

The pedological study of the Roghé rlain shows that there are

a certain number of different soils with varied agronomic
aptitudes. Vhen determining the dosage and scheduling of
watering, the storage capacity of the soil type must be taken.
into consideration, as well 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.

9.3.4 Pedological Studies of the Brakna Clayey Basinél)

General Survey
The soils in these depressions include
- raw mineral soils (soils having only coarse rock debris)
- regosoils (stoney)
~ Tithosoils (slabs and blocks)
little evoived soils (recent alluvial deposits)
- hydromorpholoyic soils, which are submerged over more or less

long periods
brown steppa soils : these arc zonal soils. They have the
following characteristics

(1) "Etudes Paédologiques des Cuvettes Argileuses dans le Cercle de
Brakna", Centre Padologique de Hann, ORSTO#H, Dakar, Jan. 1950.
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- diffuse accumulation of organic matter over a
thickness of 7.50 cm, organic matter well-decomposed.

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

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

These soils are divided into two groups

brown soils, characterizad by a homogencous profile,

presenting only structural variations

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

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)(l)

The palm groves studied are located in the Kiffa. Region .
between the 16" and 17° latitudes north and the 11°20 and 12°
latitudes west. This recgion lies between the Affolé& massif
in the sast and the Assaba massif in the west.

A certain number of palm groves are found at the foot of
the Assaba sandstone cl1iff, hetween the cliff and the Tine of sand
dunes bordering it. Resdides the superficial formations (mostly
eolian sands), onc finds jaspar, schists, sandstone and dolomite-~
limestone.

General Information .

The zonal soils of this rugion belong to the sub-class of
steppe soils, a groun 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 des Palmerains de 1'Assaba en vue
de leur Possibilits d'Extension”, 1950.
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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 pam 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 abpearance,
they confer certain chemcial properties, ‘hen the aguifer is
quite close, hydromorshic soils are found; they are not suitable
for palm cultivation.

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

Propertics of the main soil types
Brown soils

- typical brown scils : these soils are not frequent
because of the tonography. 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 axchange capacity. There is little
calcium, but notable magnesium content. There is
gencrally little sodium; potassium content is quite
variable.Given this "over-saturation", it goes without
saying that pH is always higher than 7 and often
attains 8.

- deep hydromornhic brown soils : They are differantiated
from the above soils by the presence of a more clayey
horizon, which is a 1ittle more compact. he colloidal
fraction is a 1ittle higher, giving exchange capacity
and higher water characteristicé; nowever, their pro~
pertics are essentially the same as the typical brown
soils.
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Saline soils (alkaline soils):

In the field these soils dc¢ 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

-

5.3.6

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

ggils of the Kan¥ossa Palm 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. Tha geology of the region can be summarized as follows

(1) R.

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. Thesc are more or less ferruginous
siliceous sandstones from the Devonian age.

a very sandy quaternary cover.

Maignieu : "Les sols de 1a Station I.F.A.C. du palmier-

dattier & 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 "3tter and the beginnings of iron individualization.

These two factors give the general brown-rod coloration of the
soils. In low areas, where water drains poorly and flows only
partially during the rainy secason, brown-black hydromorphic soils
develop,

According to the zonal classification of these scils (action
of atmosphertc 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 herizon=—
can attain 80 cm. Following, there is 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 ferrugincus rise accumulation
directly beneath the humiferous horizon, whieh renders the
borizon slightly hardened by dessicition. The phenomenoun of
leaching during the radny scason and that of rise during the dry
season partially cancel each other out, with a very sliaht
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 aregas, where water accumulates during the rainy season.
Vegetation is almost purely Ealanites egyptiaca. These soils
are. characterized by a brown-black or arey-~brown horizon
(horizons are little differcentiatad 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 Teaching created
by the water., Large roughly cubic clods form, moving in the
direction of the sliqghtly inclined surfaces.

Between the brown-red silts and the hydromorphic soils, there
is another category, which are morphologically brown soils.
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Their position near the hydromorphic soils has strongly influcnced
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, characteristic of the region

- brown snils, where “eaching and rise ¢.ncel each other

- hydromorphic soils, water dependent

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

5.4 General Conclusions

These different jedological studies are quite unequal in
size and quality. HMany of them do not provide informaticn con-
cerning crop aptitudes, which is neccssary if they are to be employed
for agriculture.

As has already been mentioned, therc is an unecual distribution
of soils studics between the S52negal River valley and the rest of
the country. (A11 the studics conducted in “lauritania were not
discussed in detail, as the objective of this chapter is to
provide a rapid nedological survey of Mauritania.)

Given the present lack of infermation, a pedological survey
concerning all of Wauritania should he undertaken, to srovide
knowledge of the distribution of soil types suitaple for cultivation.
This pedological inventory shouid preferably bo of scale :

1/200 000,based on the IGK togographical maps of the same scale,
and indicate the hydrographic netvork, which is one of the major
factors for the devoelovment of agriculturs in vauritania.



This chapter would not be complete without mentioning the
problem of the degradation of Mauritanian scils. Almost everywnere
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.(The situation
is particularly acute in the Trarza rcgion) and considerably
reduced the herbaceous carpet during the rainy scason (many annual
grasses stopped growing from lack of water, ncver matured and pro-
duced no seed). In addition, massive over-grazing and cutting
of branches occurrad. 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 hare land and rip up fine soil
particlaes from the surface: wind force is such that considerable
masses of sand can be moved.

In many regions, the A Horizon (humiferous) has compietely
disappeared (Trarza, Brakna, etc.), revealing the & Horizon
(accumulation), which is quite indurated and tamoered on the
surface. h2 volume of wind deflation can be noted particularly
around trees, many of which have their roots exposed to the air.
This demonstrates the large quantities ¢f soil torn away by the
winds.

Rain water erosion is also incrcasing as the soils become
progressively more barren.

Between the winds and the rains, immense volumes of soil
are eroded each year.

These soils are 2 precious resource for agriculture and
lTivestock. If actions arc not taken to arrest soil degradation,
an irreplacable part of the national vatrimony will progressively
disappear.



CHAPTER 6

MAJOR VEGETATION GROUPS AND GRAZING LANDS
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6. MAJOR 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 mm to 450 mm, the savanna is studded with
trees and shrubs, and one finds Soudanian snecies such as
Adansonia digitata (Baobab) and grasses such as Andropogon.
Farther north, the savanna is progressively transformed into
Sanclian steppe, where only shrubs may grov:; finally, in. the
Sahara, the land becomes desert steppe.

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

Within the major climate zones (1imited by the isohyetal lTines)
and geomorphological units, natural vegetation constitutes pastures,
of which the cxtension and guality are variable as a function of

- topography
= rock in situ
- so0ils
- human activities (cultivation, livestock, wood cutting, etc.
- population dansity
- local rainfall (perturbaed during drought)
< micro-climates (shelters)

The Drought and Vegetation
The drought which began in 1968 has had severe repercussions
on the vegetation of Mauritania, on several levels
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- Due to insufficient rainfall over several years, trees
have died, comvletely withered. This is the casc of
Acacia senegalensis, of which more than 50 % of the
individuals have died, espacially in the Trarza (as
was seen during a RAMS visit to this region, June 17-10,

1978).

For the Guiera senegalensis, 63% of the trces may have
died(l). 20% of the Balanites aegyptiaca died in
1972-73 on the Karakoro dunes(z). The 1872-73 drought
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 wore

'élready in very poor condition.

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

- The herbaceous cover (composed mostly of annuals, with
Cenchrus biflorus dominant) was less affected. It was
reduced, c¢specially in 1972-73, 1in localized arecas of
the southwest, which received very deffcient rainfall
(60% at Kazdi, 80% at Rosso and Bouti]imit).(s)

e ———————

(1) H. Poupon : "Influence de la sécheresse do 1'année 1972-73 sur

la Véag&tation d'une Savana Sahi&lienne du Ferlo Septentrional
(Sénégal)" - Houakchott Colloguium, 1973.

(2) J. P. Hervouet : "Stratégies Jd'iAdaptation Diffirencises i

(

3

une Crise Climatique -~ L'exemple <es Eleveurs Agriculteurs du
Centre Sud Mauritanicn", 1962-1974, nage 79,

) J. Rotert Pittg: "La Secherassc en Hauritanieo®, Taple p. €45,

RPainfa af i 577
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The drought shattered the already precarious equilibrium
between the envircnment 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, duc to high rainfall
deficits and the large concentrations around water holes in the
Trarza and the grakna. (This problem will be discussed in the
chapter concerning livestock - See map of wells in this chapter).

Given the above observations, onz can sec that the pasture
Tands of Mauritania are quite fragile and that the potential for
exploitatior is quite variable.

6.1 Major Vegetation Groups

The major vegetation g¢roups identified in Hauritania correspond
to specific environments |

- the Senegal River valley

- the Sahel

- the salt lands

~ the Sahara

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

There are four subdivisions
- the OQualo : in the Senegal River valley, the Oualo
vegetation is dominated by the presecnce of a forest
(very dcgraded) composed of a sole snecies of tree
Acacia nilotica, which ponulate the derressions of the
major river bod, coverod each year by floods (Qualo).
- the Falo : the willow grovas (Salix colutiocides) along

the banks of the minor river bed (Falo)

-~ the Fondé . a mixed warginal forest of the non-flooded
zones (transition area from Cualo to Dicri.)

- the Diéri: this zone is not flooded and is a zone of
rainfed cultivation. Downstream appears trea-studded steppe
and upstream, dense shrub-covered savanna.
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The inundatable Oualo forest is a well-devecloped 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 bhark.

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

In cleared zones, the forest has been replaced by grasslands,
almost exclusively compesed of Vetiviera nigritana.

Exploitation of Gonakid trees (Acacia nilotica)

The Acacia nilotica forest in the Senegal River valley is
the major source of wrod charcoal in fauritania. This tree
furnishes an excellent wood for charcoal; this situation has led
to intense degradation of the Gonakid forests due to over-exploitation.
The NAcacia nilotica populations are found in all thé‘ﬁiddle and
Tower valley of the Senegal River, from jouraye to the Delta.
However, due to the stricture of the valley inmmediately downstrean -
from Gouraye and the excessive salinity of the Delta water, one
only finds rcal Gonakié forests between Waoude and Rossn (about
400 km).

Extensive clearing has almost .supressed all forest vegetation
on the left bank (in Sencgal) between Hatam and Saldé, and on the
right bank (in Mauritania) around Boghé and downstream from Fodor.

Classified forests (surface area): in 1972, according to
(1) thers were about 20 000 hectargs

forestry expert R. Perraudin
of classified forests in the Senegal River valley. The cutting of
wocd and the extension of floodland agriculture have seriously
reduced the Gonakié forests. Thosc that have subsisted are found
mainly in the dep.essions unsuitable for cultivation.

Gonakids are also found outside the senegal River valloy
in the Gorgol valley, in the Brakna, in the Tagant (Tamourt cn Naaj),
at Tamchakett (where a Targe 25 km 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.

[TV R. Perradin, "Rapport sur 1es MissionsEffectudes en Mauritanie,
au Sénégal, au Soudan",
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However, the real 'forests" are located in the Senegal River
valley. Elsewhere, the Gonakié trees form only small groves.

The degree of degradation may be appreciated by remarking that
in Mauritania, 500 000 tons of Gonakié wood are used each year
fer fuel or to produce wood charcoal(l). In the Senegal River valley
most degradation of vegetation is the result of population density
(which can surpass 20 inhabitants/km? around Kaédi)(B). These are
mostly sedentary farmers.

6.1.2 [he Sanhei
Located on the edge of the desert, the Sahel extends from

the 690 mm isohyetal Tine in the south to the 150 mm isohyetal
Tine in the north. 1In the extreme south of the courtry (600 mm to
450 mm rainfall), one finds "Sahelo-Soudanian” savanna, with lTarge
trees sticking out from a carpet of high grasses. Farther north,
groves of Acacia and some tufts of grass compose the steppe Tand-
scape, the .egetation becoming more and more sparse as one apprgaches
the Sahara. | '

The different vegetation groups of the Mauritanian Sahel
cover about 300 000 km2(3), from the northern 1imit of the 200 -
mm isohyctal line, which corresponds roughly to the northern limit
of cattle raising, which may attain the 150 mm line.

According 1o Mame Seck Diack(4), four vegetation groups are
found in the Hauritanian 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 nerthern 1imit is located below the 16°
Tatitude. The trea stratum is dominated by Combretum glutinosum,
and includes some Soudanian species such as Adonsonia digitata

(Baobab), Sclerocarya bierra , and many acacias, of which

—

(1) "L'Elevage et les Foréts en Hauritanie" - Situation actuelle,
Recommandations, Propcsitions do Projets -~ FAD, Rome, 1975,
P. 20 (5-2)

2) Atlas de Mauritanie, 1977, n. 35
3) "Elevage et les Foréts en ifauritanie",op. cit., p. 13

(4) Atlas de Mauritanie, op. cit., p. 24
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Acacia senegalensis (gum tree). The Merbaceous 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 2xists mainly in the dune regions of the Sahel,
from the Trarza up to the Tilemsi, in the Hodh, and to the cast
of the Dhars Néma, near the ifalian border. Te the west, this grdup
reaches the 20° latitude north (or just under the 150 mm isohyetal
Tine). To the east, it reaches 18° latitude north, between the
200 mm and 150 mm isohyetal lines.

Acacia senegalensis dominates, acompanied by Balanites aegyp-

tiaca, Leptadenia pyrotechnica, and the herbaceous carpet is
composed of grasses, in particular, Cenchrus Hiflorus ("cram-cram"),

which dominates, and Chloris nrieuri.

e ——

" The disappearance of Gum Treas (Acacia sencgalensis)

As mentioned above, the Acacia senegalensis has been scverely
affected by the drought, especially in 1272-73. According to our
estimates(l), for the Trarza region more than 50% of individuals tied
from drought. _ o o

H. Poupon(g)estimates the 1055 at 53.2% in the Senegaluse Sanel

(northern rerlo region).
The decrease in gum arabic production reflects this situation(
summarized in the following table :

\

3)

Table 6-1
Year Production (tons) Price (UM/ton) Value (millions UM)
1958 4670 14 770 69.0
1969 5 324 16 990 50.4
1970 - 7 318 21 840 159.8
1371 - 5 354 20 880 112.0
1972 5 738 18 240 108.8
1573 8es 35 800 31.7

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

(2) “In®luence de la Secheresse de 1'Année '1972-73 sur la Végdtaticn
d'une Savane Sah¢lienne du Ferlo Septentrionnal", Nouakchott
Colloquium, 1973.

(3) "Elevage et les Foréts 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 arco taken to protect the gum trees(l).

At present, there are 53 000 hoctarcs of classified gum tree
forests(z), 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 omniprasent in su‘ :able areas,

and in the Trarza, it has hacome the dominant tree in zones whzre
Acacia senegalansis has practically disappeared.

6.1.2.3 The Commiphora africana Group

This group occupies only clayey soils
- the the west, 'ip the Brakna rag
- in the east, in the Hodh pellites and the,co]]uvium
glacis below the Dhars Nema and Oualata.
Its northern limits attain almost 17° latitude and the
southern Timit is a little below the 16° latitude.
Note : To the east of Akjoujt, one finds islets of Commiphorea
africana, up to the 20° latitude north.
Boscia senegalensis and Capparis decidua often accompany
Commpihora africana on clayey so0ils.

6.1.2.4 The Zizinhus mauritiana (Jujube tree)

This group is found on clayey soils between M'Bout and
Magta-Lahjar and Moudjeria, between 16° and 19° latitude north.
The jujube tree dominates, associated with a small acacia,
Acacia seyal.

D e  —

(1) "L'Elevage et les Fordts cn Mauritanie”, op. cit.,p. 4
(2) 1bid., p. 18
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6.1.3 The Sa]t Lands

Salt lands form a narrow coastal strip from the Seneocal
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 anﬁ Nouakchott, separated from the sea by a coastal balt, the
Aftout-es~Sahéli salt lands are characterized by heavily saline
soils. 'Thay are populated by specifically halophytic species,
such as Tamarix senacalensis (a favorite food of camels). The
low lands are Dobulated by tufts of halophytes : Salsola baryosma,
Salicornia senegalensis, etc. (these plants are alse apprea«iated

by camels).

The coastal dune belts support Eupnhorbia balsamifera bushes.
(Projects for the improvement of the Aftout-es-Sahali and Senegal
River Delta regions will be discussed in paragranh 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 betwsen 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. /ristida pungens (a grass) grows on sand, while
Aristida pappose (a grass) arows in the rags. There are quite a
few Sebkhas in this zone, from the Hdghamcha Scbkha to those of
Chemchane and £j-ji11: they are surrounded by nhalophytic steppe
plants, dominated by Salsola foetida.

Vevetation becomes poorer as one goes from the coast towards
the interior. In the heart of the desert, the most axtreme degree
of vegetation poverty is attained in the immense flajabat al-Koubra
(central eastern Mauritania)., where Professor T. Monod calculatod
a vejgetation richness rate of 4, onc of the lowast in the world(2)

(T) "La Mauritanie", Collection "Que sais-je?", paqa 9, PUF; 1u77,
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

o~

6.1.4.1 The.Stipagrostis pungens &roup

This group occupies sand-covered regions. It is found
essentially in the Hajabat al-Koubra and is characteri-ed by
large scattered tufts of “shatt"” (the Hassanya werd for Stiagrostis

pungens, a hardy grass).

9.1.4.2 The Acacia tortilis s. s. raddiana Group

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

5.2 Pasture Lands

The distribution of major vegetation groups discussed above
will serve as = basis for the study of Mauritanian grazing lands.
“Grazing lands" (orpasture”) in this intertropical environment
include both grassas and ligneous forage (trees and shrubs), of
which the anmials cat the leaves and fruits during the "hungry
gap" at the end of the dry season. These lTigneous forages are
called "aerial pasturcs®,

Major Pasture Units

Most grazing lands are found in the Sahelian and Sahelo-Soudanian
areas (i.e., roughly about the scuthern third of tho country).
In the Saharan arcas which cover most of the country, one finds only
"spontaneous pastures"” (ficheb), which spring up after a rare rain-
fall, and rarelyv at the same hlace from year to year.

Only the pastures below the 200 mm isohyetal line can be
exploited in a rational wanner. Annual rainfall is the characteristic
which determines the main pastoral vegetation groups, within which
pastures have diffarent potentialities according to geomorphological
criteria. Productivity varics from year ©o year according to rainfall.
In flauritaonia,(and in the Sahal in gencral), there are five major
pastoral units
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- the sub-desert Sahel

- the typical Sahel
~ tke Sahelo-Soudanian border
~ the Senegal River valley
- the salt lands (Aftout~95m5ahé11)
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 climate is Saharan, with annual rainfall
of less than 260 mm (variation coefficient close to 30%). The
200 mm isohyetal line for normal rainfall over the last 30 years
corresponds ?bugh]y totthe southern Timit of this sector. In
Mauritania, the sub-desert Sahel covers a narrow strip from
Nouakchott in the west to Tidjikia in the center In the east,
the Majabat al-Koubra is a vast empty zonc, a Hesert, which cannot
be 1nc1udcd in this cateqory.

The southern limit of thiis 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-iosert Sahel, productivity for an average year
is relatively low. On sandyv dunes with a vegetatle cover of §
to 10%, and a tuft height from 15 te 30 cm, potential production
1s about 400 kg/hectare of dry matter. Cn 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 Systémes Pastoraux Sahéliens", FAO, Rome, 1977.
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The southern limit is roughly along a axis from Kazdi to
south of Kiffa and Abdel Begrou in the east.
Productivity of Pastures(l)

On sandy <unes. the herbaceous carpet can attain 50 cm height
and coverage of 40%. However, the carcet is rnot continuous, “arren
plains occupy more than 30% of the land. The potential production
is estimated to be an average 1900 ka/hectare of dry matter. In
some areas, production may attain 2 tons.

In the shady inter-dune hollows, production may attain 3 tons.

On tha sandy peneplains, the herbaceous carpet can be 50 cm
high with 50% coverage, giving a notential production of 1200 kg/
hactare of dry matter.

On silty and claycy nenaplains, potential production is variable:
it can attain from 1 to 2 tons.

On skeleton soils, more or less covered with sand or silt,
the herbaceous carnet is discontinuous, Bare soil beaches may
represent 75% of the landscape. Potential producticn varies from
0 to 1800 kg/hectare of dry matter; average production is estimated
at 360 ka.

6.2.2 The Saheclo-Soudan Border

This is characterized by a dry tropical Sahelo-Soudanian
climate. The active zasture geriod 1s about 3 months. Rainfall
varies from 400 mmn in the north to 500-490 mm in the south. 1In
Mauritania, this zone cover: the southeast below the 400 mm isohyetal
lTine (including the fGuidimaka).

Productivity of Pastures(z)

On sandy dunes. pnotential nroduction varies from 1300 to 2000
kg, with an estimated averase of 150C kg/hectare of dry matter.
On sandy penenlaines, potential oroduction varies from 900 to 1500
kg; the cstimated averagc is 120C kg/hectare of dry matter. On
silty-claycy depressions, potential production varias from 2 to 5
tons/hactare of dry matters the cstimated average is 3000 kg/ha.
Cn skeleton soils, potential production is quits variable: an
average estimate gives 800 <a/ha of dried matter.

(1) "Les Systeémes Pastoraux SahZiiens", FAO, Rome, 1977.
(2) Ibid.
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6.2.4 The Scnegal River Valley

Therc are few floodplain pastures in Mauritania. They arg
found ma’nly in the valleys of the Sanegal River and the Gorgol
Rivers, in the Ouale, the sart inundated by yearly floods.

Productivity of Pastures
We da nct have any information concerning natural pastures.

However, dirrigated nlots arc envisaced in the Senegal River valley,
which will permit an increase of forags nroduction, while avoiding
climatic risks, by the practice of double or triple crops cach

year.
Tahle % -7
FORAGE YIELD PER SEHMESTER uF/kg(l) UF/hectare
(Tons/hectare)

Forage Sorahum 90 - 110 0.13 11 700-13 000
Forage Corn 85 ~ 75 D.22 14 3060 15 500
rorage Niché 50 - 66 0.20 12 000-13 200
Rice Straw 5 « 5 0.35 1 750
Serghum Stalks 4 - 4 0.25 1 000

Corn Stalks 3 - 3 0.25 752

(For purposes of comparison, a nasture in Normandy produces an
average of 30 090 UF/hectare/year.

5.2.5 Salt Land Pastures (iftout-es-Sahali)
(see Tocaticn map)

The Aftout-es-Sah&li is a long depression extending from
the Senegal River Delta to Nouakchon:t, between a belt of coastal
dunes and the Trarza dunes. It is abhout 170 km long; width is from
4 to 10 km, and it covers a surface area cf about 1 000 k2.

The climate is sub-Canarian, relatively temporate due to the
proximity of the ocean. fanual rainfall is about 120 mm in the
nortih and 300 mm in th2 south of the Aftout, distributed over 4

(1) Energy value of foraga expressaod in "Unitds Fourragéres" (Forage
Units). One UF is the equivalent of 1 kg of grain barley,
which provides 1650 calories to ruminants.



o s ‘.
X !
U i
[ ]
Ndaghamcha Ny g
N
4 ;
& 4
Jroida :
{Oppelans
NOUACHO [
i
q)
Wharz ¢ &
: 3
Tin Mahham &
&
& 1aind
&
Tafourtes : Q
o .8
S
*—
louakauth >
. “WNimjat
. €. 4 ‘\’
. <
[
Tiguent -
Tiguent .e neyf & f-
Hassal Kafia
Hagsal el Gourddne
‘9 Mederdra Bkiz
)
Tigoumatine p

Improvement of Aftout e
location

SCURCE: SOGREAH ‘197).

Aménagement de 1'aftout es- Sahel
Plan de situation
Echelle: 1/1 000 0d0

ma
Scales 1/1 800 000



110

months (July to October) Potential evano-transpiration is 2000 tc
2800 mm,

Varicus studies have hecn conducted in this zone, espccially by
the Hission d'Am&nagement du Flcuve Sinéyal (MAS)(Z). Onc problem .
studied was the desalinization of the soil, in order to improve
pasturelands, by flonding atout 50 000 hectares.

The Sebkhas (depressions having high salt content) cover about
30 000 hectares in this region (they support no vegetation). Alluvial
terraces cover about 50 000 hectarcs (of which 15 000 are of 7ooad
to average suitability for irrigation).

Hydro]ogy(z)

Tho Aftout-es~sahé&li is inundated very irregularly by higi
floods from the Senegal River, during the rainy season. Conmnplete
floods occur only 4 or 5 years out of 100 (inundation depth = 1 to 3
meters).

At present, the Aftout-es-Sahéli has a few floodland pastures,
(and @ 1ittle pisciculture). A SOGREAH improvement project envisiges.
the crecation of floodland pasturas over 15 000 hectares (first phase)
to be extended by 8 000 more hectares (second phase). The pre-
3): at the beginning, 300

jected production of these pastures(
UF/hectare. The project envisages an eventual production of

7 780 00 UF, which would permit the cupply of meat and milk for
Nouakchott.

(1) Besides the MAS study, other studies mer,tting mention :
- "L'Aftout ¢s sahl1i mériodional ot ses hordures (Région de Keur Macene,
Mauritanie)". Ftude géomorphologique, Université de Dakar, July 1977,
by Amadou Tidiane Ly.

- "Aménagement de 1'Aftout es sahéli. Rapport Intermidiare, Etudes prelimi-
naires et schamas dirocteurs d'aminagement”, IRM, #in. do Developpement
Rural, SOGREAH, Dec. 1574, Contrat ET. 1-7% SAR,

(2) Fiches de Projets d'’ninagements llydro-Agricoles cn Mauritanie, CILSS,
Equipe des Cultures Irriquées (court et moyen terme)

(3) Third Economic and Social Davelopmeni Plan (p.154), 1976- 1580, Mtinistére
du Plan ot des Mines, IRM.
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SAHELIAN PASTURES IR MAURITANIA
(Total surface area : 300 020 km?)
Sahel Sub- Rainfall Production Potential Location
Divisions of Fastures
Sub-desert 150 to 200 mm Relatively Tow. Averasze year: |Limit around
Sahel Variation coefficient 100 ka/ha 4dry matter on 17th parallel
a'ound 30% sand dunes and 500 kg/ha in west rising
dry matter on sandy-silty to 18th paralle!l
peneplain. in center ncar
Tidjikja. The
flajabat al Koubra
is desert.
Typical Average annual rainfall |Aetive pasture about 1 Southern limit
Sahel varies : 200 mm north month (/iug)., 100C kg/ha roughly along axig
400 mm south dry matter on sandy dunecs, Kacfdi ~ south of
Rainy season : 2 - 2 1/2|can attain 2000 kg locally, Kiffa - bdel
months, 3000 kz/ha in shady hollows, | Begrou in south
1000 - 2000 kg/ha on silty- gast.
clayey peneplain, 0-1500
kg/ha (average:£JQ) on
skeleton soil covered by
sand or silt.
Sahel- 400 mm in north to 500- |Active pasture period Soutnern part -
Soudanian 650 in south about 3 menths, 1300 ka/ha of southeast
Border to 2000 on sandy dunes, Hauritania,
900-1500 ks/ha of DM including
(estimated avorage:1200 kg) Guidimaka.
on sandy neneplain, 2000-
5000 kg/ha on silty-clayey
depressions (average : 3000
ka/ha), 80C kg/ha of D' on
skeleton soils.
Senegal
River
Valley
-Oualo 300 mm in north to 650 (Mo information on produc- Jualo of Senegal
floodland mm in south (Senegal tivity of natural pastures. and zorgol Rivers.
Pastures and Gorgol Rivers) Very small areas.
Lake Rkiz : 5000
to 6000 ha flood-
land nastures,
Proiect for
10 000 ha.
prridated Example : 90-100 t/ha/ Few frrigatod

scmester for foragz sorghum
to 3 t/ha/semester for corn
stalks.

nastures

“Kaédi ranch
~ROSSO center
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Sanel Sub-
Division

Rainfall

i

Production notential of
nastures

Location

Coastal Salt
Lands

120 mm in north to
300 mm in south,
PET : 2500 to

2300 mm,

Project for creation of
floodland pastures : 300
UF/hectare.

Marrow coastal
strip from the
Senegal River Delta
to Nouakchott.

5.3 Study and Cartogranhy of Pasturalands

There exists a very large study financed oy the FED, entitled
"L'El&vage au Sud-Est Mauritanien“(l), 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, retative
to forage values

These categories correspond to geomorphological units.

Good pasturelands

Average to good pasturelands

. Mediocre pasturelands
. Hediocre to very poor pasturelands

Very poor pasturelands

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,
table shows the dominant grasses, shrubs and trees within the major
botanical zones (see map of major botanical zones in southaast),

(I)"L'Elévage au sud-est Mauritani
de Développement"; Tome 1 :

FED, IRM,

SCET International,

The following

en, Paturages, Situation Actuelle, Programme
"Padturages, Climat et Production Fourragére",
July 1976,

The different



Table -4

Botanical Annual _ Vegetation - Dominant Species -
Zones Rainfall Grasses Trees and shruis
(mm)
I 200 to 300 Cenchrus biflorus Acacia raddiana
Panicum turgidum Leptadenia sptartium
Aristida mutaixilis Commiphora africana
Acacia sznegalensis
Cenchrus biflorus Acacia raddianz
I 300 to 400 Artisbrn mutabilis Acacia senecal
Schoenafeldia gracilis Balanites aegyptiaca
Combretun aculeatum
“aen11 crassifolia
I11 300 to 300 Schoenefen 3ia gracilis Combretum glutinc --»
Aristida mutabilis Acacin senegal
Eragrosts tremula ficacia seyal
Cenchrus biflorus Ealanites aegyptiaca
Guiera sencgalansis
Grevia ¥i color
Aadansonia digitata
; - Schoenefaldia gracilis Comretum glutinos -
v 400 to 400 Aristida mutabilis Acacia seyal
Eragrostis tremula Acacia senegal
(Loudetia togoznsis) Balanites aegyptiaca
(Cenchrus tiflorus) Ndansonia dicitata
(Andropogones) (Pitiostigma reticu-
lata)
(Sterculin sotigera)
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The main characteristics of the pasturelands are inventoried

in the following table : (1)

Table 6&--5
PASTORAL CHARACTERISTICS

DEFINITION OF STRATA ' . CLASSIFICATION OF MAIN PASTORAL CHARACTERISTICS
Cisconti- | Discontis Continuous | Continuous
nuoeus ahd nuous and and snarse | and dense
sparse _dense . SR :

Aptitude for censer- Poor _ Poor, Average Good

~vation-of un-cut St g

forage . - Ngne .

Resistance to pro- ‘ :

pogation of brush , “0”0 . ..| Poor. Mfwverace - Good

fires = )

Valorization of Poor

rains at beginning to Poor. Average Hoo0d

or end rainy season : None - '

Presance of shade Poor

and density of to Foor fiverage iood

herbaceous stratum fione

Presence of small ] Fairly . _

temporary ponds 1in None Rarg rrequent rrequent

rainy scason

Resistance to ) A Ao

over-grazing None Poor fiverage 200d

(T) Taken from Tome I "Elevage au sud-cst ifauritanion, 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 envirorment on pastoral
potential and its aptitude for regen9ration, the choice of
taxonomic units was based on the one ﬁérmanent factor of thc
pastoral ecospherc. : the physical environment."

Four major categories of phyéica] environment were selected
-_environments Tinked to the tresence of'sandy soils: dunes and
‘sandy plateaus. ‘ ,
- those linked to rags : flat-clayey or rocky nlains, 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'Elévage au Sud-Est Hadkitanien“;
summarizes this information.‘z)

(1) "L'Elévage au Sud-Est fiauritanien", Teme I, July 1975, p. 10

(2) Ibid., p. 33
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SAND DUNE FORMATIONS

TABLE 6-6

WF/kg of dry matter

] : T
Physical Environment ¢tForageValue :Main Bc anical:Average pro- average production
H H :zZones concer- :duction tons/ ’ : :
: : tned :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 .40 :
:Macsive dune belts separated : Hediocre s T : 0,5 to 1.1 :0,42 To 0,60 :0.35 To 0.40 :
:by large inter-dune de;grefmlons : H : : :
‘Dunc belts, oriented NW-SE, :Avernge to s+ I : 0,5 t0 0,9+ 0,42  :0,35 :
:separated by narrow 1nterdunes:good i IT : 0.5 to 1 : to : to :
: : —%II :00,8 to 1,3 : 0,60 :0,40 :
:Ak1é-Joined Crescent-shaped  :Mediocre : I : 0,3 t0 0,8 :0,40 to 0,50  :0,30 :
:dunes,forming an aveolar net- : : : : : :
svork : : : : : :
;Dune massifs without preferen—;Good I 1 _to 1,5 0,35 ;0,30
ttial orientation locoliced : : II-TII t 1 to : to ¢ to :
:narrow inter-dunes : : IV : 2 : 0,50 20,45 :
:Dunc undulations with out :Good : II-III : 1,5 : 0,35 to 0,50 :0,30 to 0,40 :
:preferenttat-~ortentation;rargesr-~-~-=~~="~~n-cmps oo o HA : : :
sinter-dunes : : : : : :
Source : "Elevage du Sui-Est Mauritanien", 1976

RIM-Fed - Scet international
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STONEY OR CLAYEY SAWD COVER

ROCKY
RAGS

ONES MASSIFS

-
R

-

L

L]
-w L

A
A

TABLE 6-6 (continued)

;WF/kg of dry matter average :
¢ Physical Environment :Forage Value :Main Botanical:Average produceproiuction. P
: : ‘zones concerne:tion Tons/Dry : : P
s : :ned :Mattelﬁlectare:Rainueason :Dry season | :
;Plain or plateaux sand covered;Average to I 0,8 to 1,2 0,10 0,35 l
:with micro-relief :good : II-III : 1 to : to : to i
: : : Iv : 2 : 0,50 : 0,45 { :
: : : ; i -
:Tayaret : sand covered fossil :Good L : 1,5 to : 0,40 : 0,30 poe
:valleys,micro-relief,localired: ¢ II-IIX s 2 : to : to :
thydromorphism : : : : 0,60 : 0,40 :
;Sand cover on rags cr rock ;Mediocre to I 0,2 0,40 ¢,35
soutevops tgood :II-III : to s to : to H
: : : v : 2 ¢ 0,50 : 0,40 :
:More or less croded rag-plain :Mediocre to : I-II : 0,1 to s 0,35 : 0,30 :
:associated with jasper,petti- :none : III : 0,5 : to : to :
:tes schists : : Iv : 0, to 0,5 ¢ 0,50 + 0,40 :
;Rag—plain or platean ;Mediocre I : 0 to ¢t 0,35 to ¢ 0,30 to
tassociated with sandstones or :to none ¢ II-III : 0,5 ¢ 0,45 : 0,40 :
tlateritic fossil crusts : : v : 0,5 : : :
tRochy relief and lateritic  :Mediocre :I-IT : 9,1 to : 0,35 to : 0,35 to :
tbuttes : :__JTIT £ 0.2 : 0,45 : 0,40 :
: : R 2 U4 : : :
;Beds of water course and :Good 2T ¢t 1 to 2,5 ¢ 0,40 to : 0,35 to :
tdepressions temporarily flco- : $1T-I1I : : 0.5% : 0,40 :
tded : : :TY : : : :
;Fonds fl-oded during leong po- ;”;f.--ﬂ * G,n 1, : 0,4 £ 0,40
iriods : AERS R T 3 : : :

e wetas avesncarews + m e e rm s assam o e e L e e m———— - B PR

r
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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%-0of pastoral potential.

These are e6lian sand formations, characterized by :

- the extension of saveral coastal belt systems, oriented
North-South (Tamchakett) or Hortheast-Southwest in the
northern part of this sector (Dahr Nema), or East-West in the
southern part (Diigueni),
the preSencé of dune formation following an aveolar network
(ik18),
the existeuve ui wuiian sapu “OrmaTIONs wiTR practicaliy no
relief.

In general, these sands, the teXture of which includes more
than 857 sand (fine sands dominaﬁf) are very pefmeable to both
water and root systems and thus favor germination and rapid growth
.of grasses and the regenerat1on of the herbaceous cover. However,
their water retention capacity is low and tne distribution of rain
storms during the rainy season plays a fundamental role in pastoral
sroduction of the herbaceous strata. These soils provide ample
depth for deep roots, which exp]a1ns the extension of trees,
inspite of tho weak ra1nfa11 (300 mm).

Goad pdsturelanus are stil1l found on alluvial soils, but
cover a reduced surface area due to the weakness of the hydrogﬁaphic
network. ‘

Poor pasturelands are found on stoney or clay:zy rags, on rocky
reliefs and lateritic buttes, wherglthe 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 andw]pca1ized vegetable
cover on sand covers (herbaceous) and in fissured,zones
or deep sand covers (trees and shrubs).
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On rock formations such as schist or pellite (Hodh), which
are characterized by great sensitivity to water crosion and.
alterations which lead to the formation of c]ayey;si1tyftéxtured
soils, degradatibn leads to formation of tampered crusts, which
discqurdge gekhination; Therefore, regeneration of these zones
is much S]ower and more difficult (clayey or schist rags).

6-4 Conclusions

In a country that experiences extremely irregular rainfall,
the surface area 6f herbaceous pastureland varies considerably from
- one year to another. Estimates of productivity of pasturelands
must be cona1dered with caution, as the pr1mary factor in production
of vegetable cover is rainfall. (1)

The severe degradation of thc pasturelands bty men and animals
~added to the harsh years of drought, has resulted in a decrease
in the density and'qua1ity of the vegetable cover; vast bare
plaques have appeared, due to sheet or gully water erosion and
especially due-to wind erosion, causing the advance of the shifting
dunes. ‘Due to insufficient means and personnel, the Hature Pro-
tection Service cannot efficiently control the cutting of wood
and the brush fires which fuffher degrade- the vegetable cover.

According to many axperts, the most efficient and economical
'solution to combat degradation is to favor patural rcgeneration
by forbidding the use of areas which have been over-exploited,
especially as this leads to'pﬁbgressive desertification, worsened
by the drought.

The Southwest of Hauritania (Trarza, Brakna, Gorgol) has bcen
narticularly affected by'dégradation of the vegetable cover, due to
the large concentration o¢ water hules in this area and the corros-
ponding numbers of animals (over-grazing). This has created intoler-
able pressuré on the environment,'the conscguences of which were

revealed and exacerbated by the great drbught of 187¢-73.
The major 11vestqgk zones eof Mauritania will be discussed

hereafter in the 1ight of the above context,

(1) "Les Systémes Pastoraux Sahiliens", FAO, Rome, 3977, P. 174
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Legend of map of vegetation groups in Mauritania

Légende de la carte de la Mauritanie sur les
groupements végétaux

Acacla nilotica group

Combretum glutinosum group

[[u Acacia Sénégal- group

Commiphora africana group

Zizyphus mauritania group

Tamarix sénegalensis group

Stipagrostis pungens group
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,AverQFIQCdtioqugg_isohyetal line
(adapted from "atlas de Mauritanie')
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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. 1In spite of the development of the industrial
sector and the ravages of the catastrophic drought, livestock
remains the fundamental activity of this nation.(l) This is demon-
strated by.:
the size of Herds(z)i‘which to the. herdsman'represent :
capital, a source of food and.a means of transport
- the extens1on of the nomadic way of life, adapted to the
harsh ecological conditions of . Mauritan1a .
- the vo1ume of ‘1iréstock. marketed. (ma1n]y for butchering)
sales of live animals” represent about 80 of the revenues
of Mauritanian herdsmen, :and about 6Q% of the revenue for
all of rural Maur1tan1a(3)

Livestock ra1sﬂng is a risky enterprise in the Sahel in general,
and in.Mauritania 1n partfcular, This. has been seen during the
drought-provoked disasters, beginning in 1968. ;Catt]e 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 Ndfawar 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-économique de 1'@lévage dans le Delta et lu
basse vallee du Fleuve Sénégal", 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 :(1)
- 41 % for Mauritania.

- 39 %.for Miger

- 33 % for Chad

- 31 % for Mali

- 10 % for Senegal

- 8 % for Upper Volta

Thius the drought affected the produétiVTty'(and;often the
ex1stence) of pasturelands in certain regions, with correspondlng
repercuss1on< on 11vestock dependent on this graz1ng ‘

As noted by J. Robcrt P1t+e(2), the estimatos of chttle dosses
for 1958-69 ‘correspond c1ose1y to the rainfall def1c1t4 in these
different regions. Two examples” demonstrate this

- at Nema; the rainfall deficit was 18 % and' thé ‘cattle losses

were 12% (for Region 1).
= at Kaldi, the rainfall.deficit was 58-% and thei cattle losses
- were 60 %.

The ‘drought sequence and consequent over-grazing have taused a
catastrophic over-grazing' of the vegetable cover in"'several’ regions
of Mauritania, making the raisfng’ of livestock extremely diffakuity(s’

Given the fragility of the pastoral-environment, 'in-order ‘to
survive most herds are.forcad to practi.2 nomadism or exte sive
transhumance.

(1) According to "Le Moddle Technique de 1'Elévage au Sahel,
in French document "Problémes Economiques" N® 1545, P. 25

- (2) In "La S&cheresse en Mauritanic", Annales de Géographie N® 406,
Nov.-Dec., 1975, p. 650,

(3) This was especially the case in the Trarza zone.
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7.1 The Mature of Mauritanian Livestock

By order of economic importance, Mauritanian livestock
consists of : cattle, sheep, goats, camels, donkeys and horses.

Cattle :
Cattle are represented by two racos in ﬂadritan{a :

- the Moor Zébu and the Peulh Zébu:(also known. as the -Gobra Z&bu

- the Moor Z&bu : 85% of the éduntry's cattle herds are Hoor
zebus't). 0f reddish-blond to pied Tight red in color,
they are medium-sized animals, measuring 1.20 to 1.30 metars
and weighing 330 to 380 kg. They are short-hofnad. The
female is a fairly good.miTk'producer. Thes~ cattle need
to drink water only once eVery two days.

- the Peulh Zébu : of a washed-out grey or dirty white,
sometimes black (Baleri) or spotted with black (Tiouri
Ba]eri)(z), theae cattle ére characterized by long 1yre-
shaped horns, pronounced sexual dimorphism, and larger ~ize
‘than the Moor Zébu. The male measures 1.40 to 1.54 méeters
and weighs$, 350 to 500 kg. These cattle must drink every daj
They are better_for meat than the *oor Zébu, but the female
produces less milk.

Crossbreeding between the two types of Zébu is rare, as the
Peulhs refuse to crossbreéed 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) "Elévage au Sud-Est Mauritanien- Tome II", July, 1976,
p. 38,
(3) J. P. Hervouet, "Type d'adaptations sah&liennes: 1'exemple
des &leveurs de la Mauritanie Centrale méridionale", 1977,
p. 91.



Sheep

There are three races (all having hair instead of wool).

- Two are Moorish :

- the short-haired sheep, which is white, som&timcs spotted
with black or reddish-brown. It is a large shcep * 70
to 50 cm high. Weight can attain from 00 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 gobd walker and
furnishes hair for the fabrication of tents.

The Peulh Sheep is reddish and c]dse]j'réSSembTes the large,

short-haired toor Sheep.

Goats

“One type is dominant : the Sahel goat {also calleg the Hoor
Goat), which hqﬁ}a gnéy'or‘two-co1b§ed ¢bat. This is a long-legged
anima]z‘havingvfjne”short‘ﬁafr, we'ighing 25-35 kq. it s 3p excellent
producer of milk and meat for the poorer hercd-men.

Camels .
They are represented by the dromedary (Camelus dromadairius),
incorrectly called "camel". The Sahel Dromedary‘domihates; it is

gé-animal, which can attain 2,10 m to the ththers. ‘The

a lar
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 liauritania (16 000 in 1977)(1).' Two
types are naoted

- the Barbe Horse(z), of size varying from 1.42 to 1.82 m and

usually of gqrey coat. ‘
- the Arabian Horse, which is 'small (average 1.40 m). and also

has a grey coat.

7.2 Pastoral Areas

Grazing rangaé_cover'éboyt 309 000 km2(3), corresponding. to
that part of the CJUntry between the 200 mm isuhyetal line and the
southern border with Seneqgal 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. ' '

Cattle raising (for the Moor Zéhu) may reach the 150 mm iso-
hyetal line, but Charles Toupet points out that it is rapidly
impeded towards the north by increasing dryness, which decreasas ‘
the number of watering holes and the herbaceaus carpet. FEeyond the
150 mm isohyatal line, cattle raising is impcssible.

Map 7-1 illustrates the distribution of cattle, expressed
in number of heads/km2 (in 1975)‘ﬂ). 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 1'annuaire de la production, 1978.

(2) Source : Mémento de 1'agronomie, Hinistére dé'la‘Coopération;
1974.

(3) "Les aménagements sylvo-pastoraux", Equipe Ecologique Sylvo-
Pastorale, CILSS (year not mentioned).

(4) Map adapted from the Third Economic and Secial Plan of
The Islamic Republic of Mauritania, 1576-1980.
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The Gorgol (Region 4) and Brakna (Region 5) were greatly
affected by the drought, which reduced the surface area and
quality of pasturelands, The pressure of Tivestock on the
anvironment, added to that of the drought, created extreme over-
jrazing (and trampling of the ground), degrading the soil-
arotecting vegetable cover,

The figures for 1972-73(1) show that cattle losses were
-50% in the 4th Region and -80% in the 5th kegion, demonstrating
the severity of this drought, Field observations by the RAMNS
team permitted evaluation of the major degradation of these
ﬂegions(z). The southeast of {lauritania contains the majority
»f cattle herds, although density is Tless.

'Sheep and Goats are distributed throughout the country; their

1ardiness allows them to range everywhere (except in the ilajabat
11-Koubra).

However, higher densities are fo:id in the southeast (up to
|3 heads/km2), as shown by *ap 7-2 of the Distribution of Shesrn
ind Goats.in Mauritania in 1975.(3) Most of the herds arc Tocated
in the southeast.

Camels are almost always nomadic to the north of the 400 pm
isohyetal line. They are excluded from the southern regions,
thich are infested by a fly which is a vector of camel trypano-
somiasis. (*) (Tapourit) '

'1) J. Robert Pitte, "La Sécheresse en ifauritanie", Annale de
Géographie N® 455, Nov.-Dec., 1975.
'2) RA{iS missions of June %-10 and July 11-1G, 1979.

'3) Third Economic and Social Development Plan, IRil, 1476-1980.

‘4) "La ifauritanie”, Collection "Que Sais~jé?“, PUF. 1977, p. 85
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REPARTITION DU CTHEPTEL BOVIN
(état 1975)

DISTRIBUTIGN OF CATTLE
(1975) —
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adapted from I[Ie plan of _development.



REPARTITION DU CHEPTEL OVIN ET CAPRIN
(8tat 1975)

DISTRIBUTION OF SHEEP AND GOATS
(1975)
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REPARTITION DES CAMELINS
(état 1975)

CAMEL DISTRIBUTION
(1975)
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Map 7-3 shows the distribution of camels in dauritania,
by number of heads/kmz(l). The higher densitics (more than 3
heads/km2) are found in the west of the country (Region & (Rosso)and
Region 12 (Akjoujt)), where ar2 found the salt pasturelands
relished by camels. This man shows that the camels are usually
distributed in the drier Sahelo-Sakaran and Saharan regions.

Donkeys :

They arve 7ound tivougnout the Sahel (in villages and towns).
In the Sahara, they are found only in urban centers (cases). They
are used mainly for transport.

Horses :
Horsas have ncgligeable oconomic importance. According to a

1974 Agronoiic Memo. the Rarbo horso is found in the Trarza,
. ) N
the Brakso, +tha Aoukor and the Hoah.“)

7-3 Size of iivestotk Population i Mauvritenta

Livesiook punulition has varied ovar thn years due to the
&t disparities du2 to droucat wiil be examincd

drougnt. (Reogion
lator

it defyn \'r‘g-_ *

in tha
Thoore vas very lov rainfail in the vears 1713, 1241 and 19457,
but the draught Lhat began in 1995 has becn the worst of the Tast
50 years(a). AzinTall deficies during the period 1965-75 arc
evaluaiud ut more thun 499 of avcrage.(4) Ono of the most saver.

~

dicught vz the mijor decrpase in lTivesseack, as

[52)
(=]
[ ]

&~
iV

2
—
-t
(6]
4

d vt by U tablo YLyolucion of Livestock for the Period
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~ “y J . " o - : [}

1364-/5“( b, ocattio herds cuvicirad heavy Tosses, as they requirca
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—

—— —— _ - _
: [#%}
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Third Econonic and 50905 LowrsTerioant Slan, 19751920, IRM.

ny

Ninistére de 1a Cooradraticn, 15279.
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5) Ibid,
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TABLE 7-1

EVOLUTION OF LIVESTOCK HERDS FROM 1964-1975 (IN THOUSANDS OF HEADS)

o
o
-

:LIVESTOCK | : : : : : : : .

:CATEGORIES : 1964 : 1966 : 1967 : 1968 : 1969 : 1970 : 1971 : 1972 : 1975 : 1974 : 1975

s CATTL : 2000 : 2000 : 2275 : 2500 : 2000 : 1850 : 1550 : 1500 : 1115 : 1150 : 1185

: SHEEP + 1 4600 : 5900 : 6650 : 2700 : 7000 : 6750 : 6500 : 6500 : 5850: 6300 : 6800

CAMELS : 500: T00: 710 : 720 : 720 : 7103 705 : 700 : 670 : 680 : 685
:DONKEYS + : 250 : 270 :+ 280 : 300 : 300 : 295 : 280 : 265 : 250 : 255 = 260
+tHORSES : : : : : : : : : : :

Sources : "3e plan de Développement Economique et Social”™ RIM 1976-1980.
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TABLE 7-2

Evolution of livestock for period : 1975-1978

; : 1975 ; 1976 ;__—1977__ _; 1978 ;
; Cattle ; 1.236.000 : 1.311.272 ; 1.400.000 + 1.500.000 ;
; Sheep ; 4,200,000 m ; 4.500.000 ; 4.700,000 g 5.000,000 ;
; Goats ; 2.500.000 ; 3.,000.000 ; 3.100.000 ; 3.200.000 ; i
; Camels ; 680.000 ; 690,000 ; 700.000 ? ;
; Donkeys ; 160.000 ; 170.000 :  180.000 ; ? ;
; Horses g 16,000 ; 15.000 ; 16.000 g ? %
; TOTAL ; 8.790.000 ; 9.686.272 §1o.o96.ooo ; ? ;

Sources : FAO - "Questionnaire pour 1l'annuaire de la production 1978" RTM

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.
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Table 7-~1 shows that cattle progressed until 1568 (from
200 000 000 heads in 1965 to 2 500 000 heads in 1968, an increassa
of 25%). In 196G, a shérp 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 1658, or a decrease of 1 335 000
heads (55.4%). The year 1¢72-73 was the harshest for all lTivestock.

Another table, based 6n an FAU report(l), shows the wrogressive
rebuilding of livestock herds after the_1%72-73 drought (Table
7-2). These figures show that‘for'sheep+goats, camels, donkey:
and horses, the herds have been reconstituted since the 1872-73
drought and have even gone'beyond the size of herds existing before
tha drought began in 1568. |

On the other hand, cattle herds took longer to recuperate
from the drought : .

- in.1978 (10 years later), the number of heads had still
not reached that of 1968 -and was about 1 500 000 heads, as
compared to 2 500 000 heads before the drought.

However, the interprctation of national livestock decreases
must be undertaken with caution, as these losses do not nccessarily
reflect the mortality rate. i large number of animals left |
Mauritanian territory during the drought, in search of grazing
(even when water was still available). Some of the migrant herds

\
did nqt return to Hauritania(z’.

In addition, according to the Third Economic and Social
Development Plan of Hauritania, 1973 was characterized by excessive
slaughtering and export of meat, duec to the lack of sufficient
pasture. Thanks to good grazing lands in 1274 and 1975(3), rfauri-
tanian livcstock was able to return to the number of heads before
the drought.

(1) Based on "Qucstionnaire pour 1'annuaire de Ta production”,
1978,

(2) Report of Mission for "Développement do 1'Elévage et des foréts
en Mauritanie”, July 2-31, 1975, FAO, Rome, 1975,
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7.4 - The Scuthwest and the Southecast

There are two major livestock zones in Mauritania : the
Southwnst and the Southeast. Former1j, the Southwest dom1nated
but it has lost its place to the Southeast bECGUS‘

- of the 1868-73 drought the seve r1ty of which killed a
great numbor of an1n31< in the southwest, whereas in thg
Southeast Tivestock was less affected. During this perioa,
in the 5th and &th Regions (Trarza and Brlkna)(l), the
livestock losses were about 65%, as compared to 15-20%
in the Southeast (Regions, 1, 2 and 3).

- the presence of a re]at1ve1y dpnse network of wells (sece
Hap 7-')~7} the Trarza and Brakna provoked concentrations
of men and animals bavond the bearing capacity of the. environ-
ment. The ed1mentar“ Senegalo- Jdur1tan1an basin which
supn1ié most of the %outthstorn wolls was not greatly
affected by the drought, The resu]t vas conside rah]
destruction by over—wraz1nq of thﬂ'nastorgl ranges. :hich
depend d1rect1y on ra1naa11 Thes; ranges had already been
over-exploited before the drought began, precisely because the
dense water holes permitted maintenance of an excessive
.oumber of animals

The d1sequ111br1um that ‘already existed between the ‘availa-
bility of water and the lack of natural Torage was sharply
exacerbated from 1¢70 on(z), which Tead to severe destruc-
tion of the vegetable cover, followed by high mortality in
the herds of this region. These animals did not diec of
thirst, hut of hunger.(3)

It must be noted that the Southwust is Jess isclated than the
Southeast, due t¢ a relatively greater number of means of
comnunication (including the Senezal River). This region tended
to be oriented towards the large cities such as St. Louis and
Dakar, which nolarized cconomic activitiaes in the region.

(1) "Rapaort de Hission sur Jeo développement de 1'Elévage et des

Foréts on Mauritaanie", Fi0, Rome, 1975.
(2) 1bid, July 2, 1975,
(3) Ibid.
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1971-1973

:REGIONS  :NORMAL : 1971 1972 ¢ 1973 i ANNUAL :DEPICIT AS.
: tAVERAGE : ¢ AVERAGE :COMPARED :
s sRAINFALL : : : 1971~ :TO NORMAL :
3 : (mm) : : : 1973 :RAINFATL
:REGION 1 : 315.0 : 237.5 267.9 : 220.4 : 241.9 : 23 % .
¢ NEMA - : : : :

tREGION 2 : 315.9 : 146.0 144.5 ¢ 141.0 :  143.8 : 54,5 4
tAIOUN A : : : :

:REGION 3 : 352,5 : 163,7 119,7 : 176,01 : 1534 : 494 .
+XIFFA : ¢ : : : :
:REGION 6 : 287,4 : 125,6 53,0 : 166,1 14,9 : 60 % i
¢tROSS0O : : : : :
: BOUDLLIMIP ! —m e S S Ry S S :
ngx‘smxccn :135,5 ¢ 17,9 72,2 79,9 : 56,6 : 58 %

: NOUAKCHOTT ; : : :

3 H R H H

Source : J. Robert Pitte - "Ta

December, 1975,

Sécheresse enMauritanie" - November -
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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
attractod men and Tivestock, Livestock was excessive for the
bearing capacity of the environment, resulting in disaster during
the 1368-73 drought. This is not to say that the Southeast was
spared by the drought (which was generalized in Mauritania

for the years 1972-73).,1However, in 1968, the drought. was much
more severe in the Southwest.

Table 7-3 shows the regional variation of rainfall deficits
for the period 1671-1973(1) . This table shows that rainfall deficits
were greater in tha Southwest.

According to a FAQO report in 1975(2), the sparse rainfall
reduced simultaneously the availability of water holes and forage
in Regions 1, 2 and 3. However, many hérds had migrated in time
to the south of Mauritania and to Senegal and HMali, .which explains
the smaller losses in the Southeast, which did not experience the
excessive degradation of the 5th and GtH Regions (Trarza and Brakna).
- This degradation was'observed by the RA!S field mission of Oct. 4,
1979,

In the Southeast (Regions 1, 2, 3 and 10), the percentage of
Mauritanian cattle herds was |

30 % in 1960

54 % in 1970

74 % in 1073(3)
Thus, this rengion has become an important livestock zone, for the
reasons explained abuve. Other statistics confirm this(a); At the
end of 1974, the Southeast (1st, 2nd, 3rd and 10th Reyions) had

75 % of the cattle in Mauritania

72 % of the sheap in Hauritania

68 % of the goats in “Yauritania

(1) J. Robert Fitte, "La Sécheresse en Hauritanie", November-December,
1975.
(2) Report of the Hission on "Diveloppement de 1'Elévage et des
- Foréts) July 31, 1975,
(3) "L'Elovage au Sud~Est Mauritanien", Teme IT, Situation Actuelle,
FED, July 13746,
(4) Ibid,

—


http:According.to

134

rigure /-4 500WS ThE evotiuation ot cattle herds over 25
years (1950-75). It shows the prenonderant change from the Southwesx
to the Southeast dur1nq the drought period 1968-73.

Tables 7-4 and 7-5 show, for %hb Southeast and Southwest
respect1vp1y9 the regional d11fﬂrrnc in Mauritanian Tivastock
distribution during the 1965-1973 drougnt (1)

The Southwest lost a high vercentage of cattle

84 4 1n Region 6 (Rosso)
80 % in Region 5 (81eq)
50 % in Region 4 (Kadédi) .

Losses waro Tess in the Southeasts the 1st Region (Néma)
lost only 33% of cattle, the Znd Region (Aoun) 44% and the 3rd
Region'(Kiffa) even shows an.increasec of 21%

LOSS;S of she ep and Joats uorL H1xhcst in Region 4 (Katdi).

. The number of came]s de croaaed by 35% in Reagion 5 (Aieg)ﬁa%d by
20 % in Ragion & (Rossp). Elsewhere, the number increased, often
by enormous nroportions. Some of these excrssive increases or
decreases are due to the migrationc of herds between 1971 and 1673
as weil as to losszes. For this reason, it is_ngcessary to be
cautious in interpreting those statistics. It'should also be
pointed out that a ccrtain nuamber of animals died of 111n°soes,
which affected the weakened individuals.

(1) J. Robert Pitte, "La Sécheresse en Mauritania®. Nov. -Nar . .
1975,
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TABLE 7-4

Evolution of livestock during he drought in the southwert of Mauritanie,

by region,

2 LIVESTOCK : REGION 4:KAEDI : REGION 5:ALEG REGION 6 : ROSSO :
;CATTLE :

£12-31=T1 : 300.000 . 400.000 250.000
:12-31-73 : 150.000 : 80.000  : 40.000
:Evolution : - 50% - 80 % : - 84 %
: SHEEP + GOATS . .

:12-31-T1 : 456.000 : 920.000 517.000
:12-31-73 : 250.000 : 700.000 400.000
:Evolution : - 45 % - 23 9% - 22 %
: CAMELS

:12-31=T1 . 8.000 ; 175.000 326.000
2123173 : 50.000 : 80.000  : 260.000
:Evolution : + 525 % - 54 % : - 20 %

Source : J. Robert Pitte . "La Sécheresse en Mauritanie" in Annales de
Géographie n°466, p.651 - Nov. - Dec.1975, citing : sources from
Direction de 1! Elevage. T
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TABLE 7-5
ution of livestock during d ht in Southe of Mauritanie, by re ,on4
—
Lf e —— e PR -F,': P ""7‘;:"' . ——
: LIVESTOCK :REGION 1: NEMA ;3EGION 2: AIOUN :REGION 3: KIFFA
:CATTLE : f
:12-31-T1 : 400.000 : 300.000 330.000
112=31-73 : 270.000 t 170.000 400,000
EEvolution : - 339 - 44 % + 21 %
: SHEEP-GOATS : ;
112-31=T1 : 2.275.000 . 2.400.000 977.000
112-31-73 +  1.900.000 : 1.800.000 650.000
sEvolution : - 16% 1 - 25 % - 33 %
: : i "
:QAMELS : H
. : H
$12-31-71 : 80,000 : 70.000 41.000
:12-31-73 : 100.000 ' 80,000 100.000
:Evolution + 25 9% + 14 % + 124 %

Source—:. J, Robert Pitte ~ "La Sécheresse en Mauritanie" — Annales de
Géographie n®466 ; p.651 - Nevember - December
Sources from : la Direction'de 1'Elevage.

1975 ~ citing
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Pastoral Higrations : Transhumance and Nomadism ;

1n tnis environment, where na;turaqe and water are scarce,

an1mals cannot survive unless thev uwdertako to m1qrate with

the seasons.

Transhumance is practiced by the Peu]hs(l). In this type of

migration, the human community does not accompany the herd, which
is confided to a shepherd. The Herd ownars romain in their

village and practice cu1t1vat1on.

Nomadism implies that the entire human commun1ty(2)9 lTiving

in mobile _camps, follows the herd in its m1grat1ons. It dis

pract1ced bv the Hoors.

line:

The Peu]h transhumance rarely .goes beyond the 450 mm isohvetal
therefore, it is essentially located in the southern center

(Guidimaka) and Southeast of the country, and covers the rainfed
cultivation zone. ifost of the Peulhs' livestock consists of cattle

(Gobra Zgbus). According to J.P. HerVodef<3)g the Peulhs in the

southiern center of Mauritania Dossess more than 80% of the recional
Tivestock, which is to say that the Peulhs are the naJor~+TVEftock
owners south of Lhe 450 mm 1sohyeta1 Tine. ‘

fioorish omad1sm covers a much lTarger surface area, as it

concerns

~ cumels, which are distributed throughout #auritaniah
territory to the north of the 450 isohyetal 1ine. The
Moors Lave a monopo]y of camel raising.

~ cattle - tHe ioor Zébu attains .the 200 mm isohyetal 1ine in

the north and at times, the 150 mm lTine.
- goats and sheepy which are found just about everywhere in

Hdauritania (and are owned in large majority by the Moors).

Charles Toupct and Ndiawar Kane, "Atlas do tlauritanie", 1477

n. 43 -

Ibid.

“Str1tﬁgies d'adaptation diffirencites & une crisc climateloyizu

- l'exemp]e des &leveurs- ~agriculteurs du Centre- -Sud Hauritanien"
19691974, p. 84.
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Pastoral migrations are linked tc rainfall distribution.
The Sahelian nerdsmen (botn Moors and Peulhs) spend the dry
season in the/south, moving north in the summer to bencfit from
the pasturelands created by the monsoon rains(l)h Quring the
rainy season (July to September), the herds move north, prassing
through regions where rainfall is sufficient to provide green
pastures and provide water holes. In October and Novembor, the
dry season begins, and the nonds around which the animals have
datheread begin to dry up. At this time, the herds begin tc
migrate back towards the south, in stagcs as a function of the
water holes available. Around the month of.December, all nastures
are found around permancnt 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 pasturcs
composed of dried jrasses and stubble, some rare ieguminous slants
and a few trees, which furnish a useful supplement to their dict.

The length of migrations varies according to region. certain
herds go as far as Mali or Sencgal, and hord movements are extremely
régu]ar if nothing opposes them(z). In genzgral, herdsmen tend
to return to the $ame pastures, following the same transhumance
route, each ycar, and it is frequent that certain wells or water
holes come to be considered as belonging to certain families or
groups,

The "external factors" which may modify this pattern arc
the lack of water (when wells along the route have drisd up) or
Tack of grazing (due to insufficient rainfall or brush fircs).
Mhen over-arazing occurs in the dry season around a water hole,
it may be abandonned,as it is no longer of any use to the herds.(B)

(1) "Atlas de Mauritanie®, 1977, p. 43

(2) "Situation et Perspoectives do 1'Economie Yauritanienne",
IRDR, Volume II, .1971.

(3) A case frequently observed in the Trarza (RANS missicn 6/19/7¢
to 6/21/73).
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The HMoorish herdsmen-on the edge of the Sahe]o-SaHara.region
and the Sahkara practice inverse migrations : they remain much
farther north in the dry scason to bencfit frofa the winter rains
and move southwards towards the Sahel during the summer raTns(1).

Since the becinning of the 20th contury, the nomads have
tended”tB{buy or plant palm grovaes or to ‘have their former slaves
cultivate fizids of millet and sorahum.  Thus, they have begun
to remain for longer periods near the oases at the neriod of date
harvect:.or near thgir fields at t1n gﬁr1od of cero;] Farvnthu
In fact, thay have bncono semt- nouais For.-example, W1tn the Ahel
'Eoulobat nomads, it is s0ssible to d1s inguish two nroups 2 the
came] herders, vho follow the rainfa]] but stop- dt tnu1r paln groves
“for the -harvest, and the cattle raiscrs, whose m1qrat1ons are more

restricted, as a funct10n not only of grazing but alsc of their
cultivated fialds. (2)

7-6 The Livestock Raisers and the Drought (3)

Juring tha recent Jdrought, many herdsmen found their ]TVuStOCn_
decimated and werc. forced to abandow their act1v1t1es and sedentarizo
in.the towns. According to J.P.‘Horvouet(4), the rcuctions to the
climatic crisis were auite diffarent for difforent ethnic groups
and can be scen quitc clearly at the level of animal lossoes,
where only the Poeulks (Foulabs and Foulhd Malo qrouzs) were ahie
to save their herds by adaptation in the central southaern sortion
of Mauritania.

(1) Atlas de tiauritanie,. 1577, P, 43
(2) Ibid.

(3) For wmore information,see the following studies . B 5 : "Profiis
"Soc1o]og1ﬁueq - L3 1aur1tan1e N=gr0 hfr1ra:re' section on the
the Peulhs, and F 2, "Changements Sociaux ¢n auritanie :
le devenir du '13L0P0]1SH& en Hauritanie"

(4) "StratL”1GS d' adaptan1ow diffirencices d& une crise climatique
L'exemple des e]oveurs-agr1cultuurs du Centre-Sud mauritanien"
126%-1974
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Yhile the Moor groups abandonned their traditional way of
life, the Peulhs attemnted to adapt to the crisis conditions.
Traditional use of the land was changed, due to the lack of Tabor
ind 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 thosea 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,

hccording 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 popu1ated zcnes and maintained
strict control of their.-herds during migfation (often to the
temporary detriment of the herdsmens’ we]]-being) wvere able to
incur relatively low losses of livestock.

The attitude of the herdsmen towards the environment is.
extremely important dUYﬁﬁg“héFd”ﬁig}dffbngf(l) 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 pasture,but 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 slowly, but avoids wastage
by maximum exnloftation of the pastures alouy 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. o

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 consecuences of drought on the vegctable cover,
and an intensification of desertization., which in turn has a direct

affect on the survival an? increase of future livestock herds.

(1) J. P. Hervouet, "L'Attitude du pasteur et la désertisation"
~ Notes africaines ®° 140, 1973.



141

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.

teavy concentrations of livestock around watering holes have
Tong 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 Tivestock at the'end pf the dry season
(Centre de Rosso and Ranch d'Embouche de Kaédi). According to the
conclusions of a FAO report in 1975(1), large-quantity production
of forage on irrigated perimeters could theoretically orotect
iauritanian livestock from new famines, but not before 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 1s not planned and does not exist in the
Senegal River valley, UYere they to exist, of what help is this to
those areas located far from foraqge production centers?

In the traditional nastoral milieu, which is far from permanent
water courses, water control can only be attained by small dams,
wells and more or less deep borings. According to the FAD
report(z), it is impossible that the present or planned wells and
borings could permit forage production in sufficient quantities and
at reasonable costs to assure, even minimally, enough forage fnr
herds during a famine period. 4ater 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).

f1) "Rapport de la mission du développement de 1'6ldvage et des foréts
en HMauritanie”, July 1679

52) Ibid.

3) Tbid.
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TABLE 7-6

DEPARTMENTS DECLARED "DISASTER-AREAS" FOR PERIOD 1979/80 (1)

NUMBER OF HEADS

: DEPARTMENTS CAHLE :SMALL RUMINANTS ;
: - Qualata, Néma 85.000 : 520.000 :
: - Tamchakett 58.000 ; 250,000 :
; - Boumdeit, Kiffa, Kankessa ; 270.000 900,000 :
: - Tagant : 30.000 200,000 ;
- Magta-Lahjar, Beghé ; 200,000 1.200,000 i
; ~ M'Bout i 150,000 250.000 §
: -~ Boutilimit : 10.000 .e.- .100.000 i
: ~ Inchiri, Adrar : 1.000 100.000 :
TOTALcessseosonsssanans : 804,000 3.520.000

"Evaluation de la Situation Agro-Pastorale Campagne 1979/80"
Ministére du Dévelgppement Rural-RIM,
Mission cenjminte Multidenateurs/Gouvernement,November 1979,

(1) Source :
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8. MAJOR CULTIVATION zongs(l)

8.0 Introduction

After livestock, agriculture is the next main activity of the
rural sector in Mauritania(z). It'embloys most of the rural
labor of the country (about 85% of the Mauritanian population is
rural)., ‘ |
A traditional and'sedentary activity%:agricylture is dependen
on the availability of wéter,'and thus,ng'Véfy Tocalized.  Rainfa
conditions and the degree of water control determine and strictly
limit the distribution of érops.' '
Crop Distribution .

There are five different zones whera cultivation i< nnccihle

in Mauritania
The Senegal River valley zone, where irrigated and-floodlanc
cultivation are prac@iqad:in the floodable major bed.(Oualo)
of the Senegal and'Goﬁgo] rivers.

The rainfed cultivation zone, which extends essentially fron
south of the 450 mm isohyetal line along a thin strip on

the border with Hali, covering the Guidimaka region in the
west (along a West-East axis from south of Kaadi to ‘1'Bout,
north of Kankossa, to Timbedra, Amourj and Bassikounou.)

The floodland cultivation zone, along the oueds, which are
mainly concentrated in the highlands and on surfaces favorau

to rainwater runoff (See Chapter “Surface Hater").

The palm groves (oases), which occupy a vast triangle in the
‘highlands (Adrar, Tagant, Affol&, Grand Dahr). This zone
is often intermixed with the floodland cultivation zone.

the new sector of urban gardens, where vegetables are
cultivated using purified waste water (example : Nouakchott)

(1) For more information, see the work of Research Group N° 3,
Revenues and Agricultural Production (Study B 4 and sub-sector
studies P1, P2 and P2).

(2) See Table 1 - PIB - Secteur Rural
Source : Ministére du Plan et des Peches.
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Constraints of the Ecological #ilieu

The sparse rainfall and its irregularity have a negative
effect on crops; for rainfed cu]tivation, the surface areas planted
vary cons1derahly from year to year, and some years, there is no
product1on at all

Table 8-2, "Evolution of Agricultural Production for the

_Period 1962~ 1973", clearly shows the offects of drought years on
agr1cu1tura] product1on. For xamo]o, for millet and sorghum,
product1on decreased from 90 000 tons in 1967 to 50 000 tons in
1968 (a very dry year, especially 1n the southwest) In 1972
production decreased to 12 000 tons, due to the severe drought
cond1t1ons of this yecar.

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 variatfons, crops are attacked
by numerous predators : locusts, rats and weaver-birds ("manae-m11").

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 Tevel of the rural population - is usually fairly
Tow. ”

Agricultural production is rarely high, and varies from year
to vear (Sece Tables 8-2 ahd 5-3). The major crops are millaet and
sorghum; however, even during good years, Mauritania must import
additional tonnages of these cercals from Senegal and Mali. The
following figures demonstrat that cereal imports arc steadily
increasing in Mauritania : (From FAO Trade Yearbooks)

1569 35 492 tons:
1570 60 800 tons
1871 78 000 tons
1972 80 000 tons
1973 85 000 tons

(1) See Table 8-3, "Evolution of Agricultural Production (Cereals)”
Source : "Equ')e des Cultures Séches", CILSS, March 1977.



TABLE 8-1

gress national product by type of economic activity (1970-1978) at current prices (millions UM)

E

!
|
?

H H : H : : : : : H
: | : 1970 = 1971 : 1972 : 1973 : 1974 : 1975 : 1976 : 1977 : 1978
: RURAL SECTCR : 3,514 ¢ 3.491 : 3.328 : 2.932 : 4.078 : 5.207 : 6.271 : 6,195 : 6.286
: AGRICULTURE : 820 : 50 :: 420 : 281 : 379 : 366 : 47T : 351 : 326 -+
: LIVESTCCK $ 2,200 : 3.200 : 2.380 : 1.832 : 2,756 : 4.004 : 5.C74 : 5.060 = 5.143 =
. s s : " : . : : ' :
. 3 b . : M . . M . M
: FISHING s 4504 395 : 480 : 770 : 89C : T30 : 650 : 685 : 70 :
: H ] H : : : : : : :
: 4 ¢ 3 : H : : H H : :
H b { ] : H : : H : :
:TREE CULTIVATION AND FOREST 3 44 § 4o ¢ 481 49 : 53 : 57 = 60 : 64 : 67
:EXPLOITATION s H ! : : H H : : :
s ? b4 b b} s s : : : 4
¢ : H H 4 H ? : : :

Sgurce : Ministére du Plan et des Plches R.I.M.



TABLE 8-2

Evolution of agricultural production (Tons) from 1962~ to 1973

i
; YEAR ; 1962 ; 1963 ; 1964 ; 1965 ; 1966 ; 1967 ; 1968E ; 1969 ; 1970 ; 197 ; 1972 : 1973 :
:Millet + :90.000 290.000 290.000 :100.000§90.000 :90.000 :S0.000 ;100.000 ;BZ.COO§ - §12.000 ; 37.000§
:Crrn ; 3.400 ; 3.70C ; 4.000 ; 4.000; 3.00C ; 2.CC0 ; 4.000 ; 4.C00 ; :GQOE 400 ; - ; - ;
:Wheat and ; 200 § 200 i 200 i 3005 300 5 2C0 5 200 5 300 i 2CC§ - i 2C0 5 25C 5
;Niébé é 5.300 ; 5.8C0 ; 6.6C0 ; 7.300; 8.000 ; 8.300 ; 500; 1.100 ;10.000; - :; 4C0 ; 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; - ; 9.80C ; 9.320 ;

Source :

Ministére du

Plan et

des Péches R.I.M.
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TABLE 8-3

EVOLUTION OF SURFACE AREAS CULTIVATED AND A~RICULTURAL PRODUCTION (CEREALS)

; YEARS i TCTAL PRODUCTION

: — - - P —— e fm———————
P 1940-52 =§ 5C.COC t

. 1952-56 : 58.00C +

: 1961-65 ; 98.€CC 1

P 1967-68 : 9¢.CCO 1t

: 1969-71 : 93.0€0 t

D 1972-74 ; 41.0€0 +t

SURFACE AREA CULTIVATED

N9 0% 6p 2 00 ¢ P9 g9 % go ¢v S0 29 e 60 S8 @b 09

83.CCC ha
83.€C0 ha
261.6CC ha
187.(CC ha
272.¢6C ha
187.€CC ha

Scurce : CILSS - "Equipe des cultures seehes’) Mareh 1977.



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, Laky Rkiz and Oued Gorfa,
which are inundated by annual floods.

- irrigated rice cultivation

- rainfed cultivation on diéri, 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 arec very irregularly distributed over time,
going from several thousand /s during the flood period to less
than 10 m3/s du—-ing slack water,

The volume of annual floods determines the cultivable surface
area in the Jualo. In the midd’2 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(l)

However, often more surface areas are flooded than can--he--
cultivated, due to lack of labor.

During drought years, the flood is weak, which severely reduces
the surface areas that can te cultivated and thus, agricultural
production:

- In 1972, the flood deficit was cnormous. This is demonstrated
by observations made at fakel : wherecas the average annual
flow at %akel 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 5i11ion 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 Hauritanie", 1577

(2) André Lericollais, "La Secheresse et les Populations de la
Vallée du Sén&gal", Nouakchott Colloquium, Dec. 17-19, 1973,
Mouvelles Editions Africaines.



Cross Secticon of Terraines in Senegal River Valley
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‘Since the f106d- in 1e7e- WAk practica]'y nnnwexistant,.th@ rurah
populations were able to. p]anttgply a]ﬂarrow ptr1p of thp,Oua]q
15 000 hectares, according to FAQ astimates. The probable pro-
duction for total Oualo crops did not a“tain 10% of the normal
figure. (1) The deficit for cereal harvests in this year (millet.
sorghum and rice) was about S0%. 1n,the oualo and diéri.(z)

In~19795*the~Sengga1~Rive?lf1ooaww5§;%hferior to that of 1272,
The f1ood hardly .inundated the Oualol3’ and attained a maximum
elevation of 5.20 meters. In addition, the flood was véry rapid,
the level falling to 3.20 meters at the end of October (e]evafions
megsured at BakeT) Only 8 000 hectares of Senogal River,Vé]Jéy
Oualo- werc cu]twvated and y1e]d°W11]‘v=verjlov&4).; Howevér fhe
Gorgol and OudeGorfa oualos:-were. cu]tivab?e over 20, 000, hectares
and:an average y1e]d of 300 kg/hectare to ‘350 kq/hectare s

expected.

Gross production 1s5.estimated at 2 000 tons of millet and
‘ébrghhh;fthch"iS“very‘10w(5);

As the surfacé'area cu]tivated’depends on the flocd level,
in a-good year, floodland cu1t1vat1on can cover up to <0 0060
hectares; for a very weak flood, on]y 3 000 hcctares may be culti-
vable. Yields will be from 3 to 5 quintals as a fuaction of soils
and the period of the flood. Floodland cultivation in the river
vai]ey suppfies three-fourths of total production in Hauritania(s).

(1) André Lericollais, "La Sacheressc et les Populations de la
- Vallée du Séné&gal", Nouakchott Collogquium, Dec. 17-19, 1973,
Nouvelles Editions Africaines.

(2) Jean Robert Pitte (1%75), "La Qecheresse en Mauritanie",
Annales de Géogranhie #° 466 .

(3)"Evaluation de la Situation Agre-Pastorale, Camnagne 1975/80",
Ministére du D&veloppement, #icsion Conjointe “iultrdonateurs/
Gouvernement, IR,

(4) Ibid.

(5) Thid.

6

(6) Equipe des Cultures Sdches, Club des Amis du Sahel, CILSS,

TRy Mawvelh 1077
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Distribution of Oualo crops (sec Figurc 8-1)

Sorghum (sorghum cernuum) is the basis of Mauritanian diets
and dominates cereal crops. According to Charles Toupet, sorghum
occupies 8.5 % of hallaldé fields, 62.8 % of fondé fields and
50 % of fa]o'fie]ds( ) (See Annex for definitions of these
terms as. used in literature concerning the Senegal River valley).
Corn,. n1ebe. and sweet potatoes are a]so cu1t1vated in recent
times, vegetables are seen more and more often, e;pCC1a11y”in the
Falo.

8.1.2 Irrigated Rice Cultivation

vt sThe séultivation of¥irrigated rice has recently been introduced;
it is practiced with more or Tess sophisticated.water control on
small plots (3)
.smatll village perimeters -: 166 ‘hectares in-1976 with a
total production of $56 tons.
the M'Pourié ﬁi]ot'perimeter':‘802~heétares culttivated in
1975-76 giving a total production.of *3 472 tons i
the Gorgol nilot perimeter (for which work was finished 1in
July 1977), which possesses 567 ‘hectares ‘of rice fields,
“of which only 371 were exploited in 1978, (%)

Other units are befng'cbmp1etéd (such as Boghé). Table 8-4 gives
rice production figures for 1975(5

TABLE 8- |

PERIMETERS Surface Area (ha) Yields(T/ha) Production (T)
Tigkane 23.0 2.91 67.0
Dar el Barka, . 62.0 1.20 72.4
- Leboudou- - 35.0 1.55 54.5
Bakao 16.0 0.1 2.0
Vinding 38.19 3.95 150.¢C
Rindiao 23.0 3.8 87.4
Diovol Z5.0 2.7 87.3
Sorimale : 10.5 1.6 - 16.7
Hgorel/quidale 14.0 5.6 92.4
M'Pourié 7¢2.0 4.4 3 450.0
TOTAL 1 038.5 - 4 059.6

(1) Final Report of R. L. Perraudin, Forestry Expert (Points I1 and III), "Etude
Hydro- Aqr1co]~ du BasS1n du Fleuve Sénégal", AFR/Reg/61, April 1972.

§2) "La Mauritanie", Collection "Que Sais-je?", PUF3 1977.

3) Club des Amis du Sahei, Equipe aes Cultures Séches

(4) "Réalisation d'un pér1mctrc pilote dans 12 Gorgol", Reuort on 1978 winter
campaign, SONADER, IRH, Dec. 1279.
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This table shows that the surface areas cultivated are fairly
small, as is the total production.

It is hoped that the extension of rice plots in the Middle
Valley oy 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(l).

8.1.3 Diéri Cultivation

Cultivation on diéri lands is rainfed. It is practiced along
a narrow strip on the banks of the Senecgal River between Rosso-
Keur Masséne and Kaddi, roughly. To the south of Kaddi, the river
penetrates a rairfed zone bordering the west of Littanm
and the Guidimaka; in this area diéri cultivation is intermixed
with other rainfed cutlivations below the 450 mm isohyetal line.

The main, crop.is millet during the rainy season, with occasional
niébé, peanuts and beref. VYields are very low.

The so-called "diéri 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 diéri lands
in the Senegal River valley, as surface arcas vary so greatly from
year to year as a function of rainfall.

In 1972, rainfall deficits in the Senegal River valley were
consideratle, (see Table 3-§), attaining 81% at Rosso and 75% at
Dagana. During this year, diaéri cultivation was severely affected
(especially "little milletvor Pennisetum, which usually occupies 85%
of diéri fields.)

(1) Charles Toupet and Jean-Robert Pitte, "La Mauritanie",
PUF 1977

(2) Club des Amis du Sahel, Equipe des Cultures Saches, CILSS,
IRM, March 1877.
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TABLE 8-5

Rainfsll from June to October 1972 (from ASECNA-DAKAR) (mm)

: STATIONS : JUNE : JULY : AUGUST  :SEPTEMBER : OCTOBER . TOTAL . DEFICIT :

: SAINT-LOUIS : 1972 s 22 10 : 33 : 80 : 7 : 152 : 55 %
: Mean 6 : 44 : 161 : 97 : 29 : 337

1972 18 : : 1 : 25
Mean 119 : T4

LX) L] [ ]
@
U .
W
X
A

@

: DAGANA : 1972+ 33 . 2

22+ 1 : 10 : 8 1 TS5 %
: Mean : 17 : 56 :

128 : 88 : 25 : 314

Il p—

: PODOR : 1972 . 4 10 58 8 : 25 : 105 : 68 %
: ¢ Mean 68 : 133 : 84 : 23 : 324 =

e e e e, ! e

[ ]
—
()

.

Mean : 15 : 73 1 139 : 76 s 22 . 317 :

:KAEDI : 1972 1 27 s 9 : 60 : 22 . 10 : . 128 : 68 %
s : Mean : 29 : 87 : 166 : 95 : 20 : 397 :

: MATAM L1972 1 24+ 11 4 a7 i oe : 33 : 171+ 67 %
: : Mean : 51 : 129 : 202 : 122 : 22 : 526 :

: BAKEL t 1372 i 44 i 45 i 130 : 124+ 15 358 : 48 %
: Mean : 68 177 : 234 : 178 : 38 : 695

: SELIBABY : 1972  : 70 : 10 65 i 72 : 68 : 283 : 53 % 3
: : Mean : 70 133 : 2117 s 151 : 35 : 606 : :
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In 1979, the entire Senegal River zone, with the exception
of Rosso and Keur Masséne, registered large rainfall deficits
Kaédi received only 63 % of normal rainfall, and Boghé only 58%.

8.2 The Rainfed Cultivation Zone

The rainfed cultivation zone is found in the southeast of the
country, below the 4f0 mm isohyetal Tine, which is the northern
Timit for this type of cultivation (see map). To the north of
the 450 mm isohyetal line, rainfed cultivation is only occasional.

Satellite documents from December 1972 show that in the Hodh(l)
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 diéri lands, between Kaddi and Rcsso-Keur
Mass@ne to the nurth 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 scen by the RAMS Geoaraphical Research Unit
in the beginning of September 1¢79. These crops are usually "Tittle
millet".

However, the real rainfed cultivation zone is distributed as

follows
Region Humber Regional Center Rainfed Cultivation
4 Kaéddi South of the region
10 Selibabi Guidimaka
3 Kiffa South of the region
2 Afoun South of the region
1 Néma South of the region

(1) futhor's observations, see chapter on Surface Yater.



Fig. 8-2
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Map By Author , RAMS 1979,



L35

According to a CILSS study(l), the. southeastern rainfed
cu1t1vat1on zone covers about 110 000 hectares, hut not all:
of the arab]e 1and 1s cu1t1vated at present This report est1mates
that 50 000 1aborers cultivate, 110 000, hectares with . a yield .
that var1es, as a function of rainfall, from 1 to 3 qu1nta1s/
hectare (or a product1on of from 11 000 to 35 000 tons)

The:1ntegrated deve]opment project for the southeast of
Mauritania should permit the improvement of about 45 000 new:
hectares for.cu]tivationlof millet and sorghum, with diversifi-
cation of croos and the introduction of animal traction (the use
of animals for cultivation has practically disappeared in Hauri-
tania).

8.2:1 Ma1n Cerea] Crops and Cultivation Pract1ces(2)

orghum and m11’et are by far the major crops; in 1967

they represented about 80% of the surface area cultivated (and
even more, if the niébs ‘cultivated in association with them is
not taken 1nto account)

EQKE represented in 1967 about 2% of the surface areas
cultivatea in the southeastern rainfed zonz.

NiZbé (vigna sinensis or "bean") is cultivated in association
with millet and sorghum. It represented 10 to 20 % of the
surface areas cu1t1vated in 19o7 in the Hodhs and the Assaba.

Peanuts : a]though the sandy soils of the southeast of #Hauri-
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 arca was planted in necanuts.

Rainfed rice 1is cultivated in certain flooded zones of

the Guidimaka and concerns only very small surface areas ("floating
rice"). ‘
(2) Club des Amis du Sahel, Equipe des Cultures Séches, CILSS,

IRM, March 1577.

(2) "Cultures Vivrieéres dans la Zone Pluviale du Sud-Est Mauritanien-
Possibilité de Développement", BDPA, Opération 1.06.67.
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Cutlivation methods &n the southeast_&re traditional,
of the extensive type, and appear5'giﬁeh"phe present state of
techniques, well adépted to the soils énd;c]imate of this
region. The extension of surface areas cditivated~compeﬁsatés
for low yie]ds‘l), mediocre soils, ahd.fnsufficient and-irrégu]ar
rainfall. Al1l agricultural work is manual (daba, hce, 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 farmors hope to obtain maximum
phdduqtion, even in the cése of drought or attacks by parasites
or predators. Niéb& is practically always associated with
these cereals unless the soil is too depleted. .
| Ancestral techniques are employed : clearing,-sowing, harvesting
and battues against monkeys and warthogs'aﬁe the work of the men:
the women and children try to preserve thg‘harvest from the attacks
of weaver-birds ("mange-mil" . guelea auelea). Rotational fallow

is the rule. . v

The Soninkés, Peulhs and Harrantins are the ethnic 'groups
that practice rainfed agriculture in the arca under consideration
(as well as a faw Bambaras‘in.the extreme southeast of the country,
below Néma). N

8.2.2 Rainfed Cultivation and Climate

Rainfed cultivation depends directly on rainfa][ conditions,
which, Junfortunately, are not improving in Mauritaniél'
Drought yearc considerably reduce the surface areas cultivated.
In 1579, the rainfall was poor, affe:ting’thc crons. All thp‘
Regional Agriculturc Cenartments of the south of thé'cothfy
describe the poor state of the crops, linked to-insufficient and.
poorly distributed rainfali, '

In the Guidimaka area, 50 to 70 % of the 1978 crogs were
registered. In the Gorgol, only a third of the rainfed cultivable
Tand was cultivated (about 20 000 hoctares out of 60 000).

At Kaédi, the rainfall deficit was about §3% of normal.

(1) "Cultures Vivridres dans La Zone Fluviale du sud-est
Mauritanien - Possihilitas de Diveloppement”, 8DPA, 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 va]]ey Cu1t1vat10n is
practiced along the oued banks which have been submerged, ‘the ]and
is planted as the waters recede. The surface areas cu1t1vated 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 arcas to be cultivated
upstream.

The main crop 1s floodland sorghum. The arca 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 Affolé Massifs, of impermeable rock (most]y
sandstone), which is a particularly favorable surface for the runosf
of rainvater (see map of main dams in Mauritania).

To the yest of the country, the large sand dunc-covered zongs
are no;_fayorab]e fpr floodland cultivation, as surface runoff is
neg]igeab]e due to, inf.Ttration of the rain water (absence of hydra-
graphic network).

In the Hodhs,}tho extension of the Aouker sands causes tha northor:
limit of flood]and u1t1vat1on to descend towards the south. Un the
other hand,in the southern center of the country (Traab el Hajra),
the northern advances of the Tagant and Adrar Massifs a]]ows flecazlan.
cultivation along oueds at higher latitudes.

Te southern 1imit of the floodland cultivation zone corresponds
very rough1y and irregularly (in-a saw tooth fashion) to %he 450 rx
isohyetal line.  North of the 450 mm isohyetal line, rainfed cultivaci-:
is quite risky, due to insufficient rainfall. However, floodland
cultivation is possible north of the 450 nmm ischyetal line, because
even relatively weak and poorly distributed rainfall concentrates
in the catchment basin’'s hydregraphic network and finally arrives
at the main oued, which collects all the water that has fallen upsti-,

Thus, f]ood]and cu1t1vat1on extends over the zone where rainfod
cu1t1vat1on is risky, as it dependa directly on the localization
of rainfall (precipitation becomes weaker and more irregular toward:
the north).
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Floodland cultivation is also practiced along the banks of
\ds, which appear during the rainy season, add in-the flow zones
the oueds (ca]]nd "gr11r"), Grair cultivation is occasional,
ly about 1 year “out of 5,}and 'yietds are usually negligeable, 1
‘ew stalks of sorghum and a few handfuls of black beans ("dolic").
» of the main Grairs is at Yagraf, at the mouth of the Seguelil
| E1 Abioud oueds, at the foot of the f1r<t escarpments of the
‘ar massif. B .

Due to eco]oo1ca1 conditions, there are two separate floodland
les, roughly separated by the 150 mm 1sohyeta1 11nn(z):

- the southern and central zone south of the 150 mm isohyetal
e, which includes the Assaba, Affolé 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-
n renresents a considerable supplement to the nomads' diet
:hough yields are auite variable, it is possible svery year.

To the north of this theoretical 1imit, floodland cultivation
subjected to increased climatic variations.

‘icultural Dams(3)

Agricultural dams are constructed so as to control the very
‘egular floods. Tho advantages are obvious : an increase of the
igth of submersion and an increase of surface areas flooded.
ditionally, certain tribes put up these dikes in order to culti-
;@ sorghun upstrean.

Charles Toupet, "La Mauritanie", PUF, 1377.
Charles Toupet, "La Sédentarisation des Momades én Hauritanie
Centrale Sah¢lienne", 1877.

Ibid.
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After. the Second Herld”' v, the #lauritanian .administration
dec1ded that by mu1t1n1y1ng ‘these ‘dams, it would be possible, if
not to hasten the sedentar1zat1on of the romads, at leéast to assure
their per1od1c sett11ng, While prOV1d1ng a, dietary supp]ement
For the past twenty years, the techn1ca1 .services (first ‘the Gen1e
Rura], and much more recent]y, the SONADER) undertook the construct1
of modern dams, conS1devab1e ‘investménts haveé been devoted to th1s
project.

However, the results obtained are.far from those expected.. .
Some of the reasons for the disappointing results are given be]oh

- the most obvious is that the dams, in this area where
animal husbandry is "king", serve not only to.provide. cultivable
land but also to provide 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 fer their. herds. , .

©~in addition, after a- ﬁumber af ycirs of cu1t1vat1on (and thus

of submersion), ‘the soils become progressively aspnyxiated, which
sdecreases -yialds. - 7

- kmanyt of the dams are destroyed or -severely damaged by the
floods. For examp]e,‘a11 of the dams built along the Lehbilé-Barga-
tanni oued in the Affolé were destroyed by the 1958 floods. Their
reconstruction requires new studies, new investments and new efforts.
-This exp]ains why the number of dams yaries from year to year.

Two types of construc11on exist : the traditional dam, which
congiists: oﬁ a s1mp1e carth’ dike, 'and the modern dam, equipped with
a2 spillway. and a drainage structure. Traditional dams have been
built since the and of the 19th century. Their construction is
very simple : an earthen dike is built, its height being a Function
of the\vo1ume of the precceeding vear's flood. The earthern dike is
sometimes conso11dated by walls or slabs of flat stone. These
dikes are eas11y dammaged or destroyed whan floods are violent,
espec1a11y as they have no sn111way or drainage structure; when the
farmers consider that submersion has been sufficient, they make a
hole in tha dike to allow evacuation of the water. This means that
‘each year, a great deal of labor is requ1red to repair the dike.
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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 builg of cement by ‘technicians.) Some of these modern dams,
such as those at T1ch11ch11 and Ederoum in the Tagant, have been
functéaning_ normally for years. Others have been swept away by
strong f]oodsg,because the sp111wa/s were too small. (An Italian
company, I Nouvo Castoro, in charge of the study of dams for
the Hodh reg1ons, has des1gned new dams W1th a new type of
‘ sp111waj, based on recent hydrolog1ca1 work he “design of thesd
sp1.1ways is a function of the nature of the terra1ne and the
volume of floods.)

Accord1ng to a report by the M1n1stry of Rura% :Development
of November 1979(1), most traditional and modern dams are in an
advapced state of decrep1tude and no serious rehabilitation program
has been undertaken for many years. Wost structures have been
destroyed or permit only the occas1oqa1 cu1t1vat1on 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 Magta-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 Agricultural Dams and Production

" According to the Third Economic and Social Development P1an(2>,
in 1976 there were about 130 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 Situation Agro-Pastorale, Campagne 1979/80",
Ministére du Développement Rural, IRM, Mission Conjointe Multi-
donateurs/Gouvernement.

(2) Ministére du Plan et des Mines, IRH

3) “La Mauritanie", PUF, 1877, p. 93
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According to the Génie Rural(l), the number of traditional
dams is about a thousand and the number of modern dams abo(t 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), nardly
3 000 hectares were cultivated by f]ood]and techniques, with a
yleld estimated at about 400 kg/hectare. < As compared to the
estimates of the Third Development Plan of 1876, which give the
figure of 14 000 hectares, the reduction of surface arcas under
cultivation is 11 000 hectares (or 75%), which is considerable.

The present status of floodland cuitivat1on does not lead
to optimismfor the future. Urgent measures are required to snunniv
rural populations with the cereals they require (the populations
practicing floodland cultivation to the north of the 450 mm iso-
hyetal line are essentially Moorish and Harratin. livestock raisers

8.4 The Palm Groves

General Observations :

The term "palm grove" has been used in nreference to that of
"oasis", which is too restrictive in the context of Mauritania. An
oasis is commonly defined as an "islet of 1ife and cultivation in
the desert, linked to the presence of water".(B) However, in Mauri
tania, numerous 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".

S arr—p—

(1) Technical communication, January 31, 1980
(2) "Evaluation de la Situa%i n Agro-Pastorale, Campagne 1979/80"
Ministére du Développement Rural, IRH, Mission ConJointe
Multidonateurs/Gouvernement,
(3) As for example in the "Dictionnaire de 1a féographie", by
 PierreGeorge, PUF, 19070,
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8.4.1 AreasroffExtension of Palm Groves

The wa]m grove area occup1es a vast tr:ang1e w“ o
1nc1udes the h1gh1ahds “For tH1J reason, it is often intermixed
with the oued floodVand cu1t1vat1on Zone. ' ,'

Palm groveé'a?e found-ma1n1y in central Maur1tan1a, in

the Afrar, Tagant, Assaba and:. Affolé, as this is the area where
the date-palm finds the eco]pgicalchnditions necessary .for its
growth (see map of extension of palm‘gfovéé.ingcentral,Mauritania).
The favorable climate conditions. are :

- average daily temperature always higher than that reguired

for vegetation (9°-10°C) .
- average temperature during. fructification wiyoer vuan
28°C (length of fructification : 120 to 150 days)

~ absence of rainfall during fructification period

~ low hygrometry e
The hydro]og1ca1 and edaph1c conditions are a]so favoreble

- thé date- pa]m draws its water requirenents fron the shall<::
alluviad: aquifers which characterize the mult‘ple cued valleys
which drain the highlands. 1t is cons idered that one hectave. of
date-palms consumts from 7000 to- 8000 m3 of water Dcr j“lr( )
furnished by- the,a]luv1a1 aquifers,” which i's a considerable pmnhnL
of water.

...~ the date- ﬂa]m tolerates: a certain amount of salinity, on

the order of, 10%

Finally, on the ban&s of Mauritanian oueds are found the-1light,
friable, aerated sandy and clayey-sandy so11s which are required
for the date pa]ms extens1ve root system( )

These ecolog1cd1 conditions exp]a1n why almost all of Mauri-
tania's palm groves are* faunt‘on the edges of .oueds (Ata., Chingugtii,
Tidjikja, etc.). A few plam groves are found at the foot of a
spring (El1-Haousseinia, in the Tagant; Toungad in the Adrar; Tagha-a
in the Assaba), or near dams (such as the palm groves planted ~t
the Agouenit and M'Beikat dams near N&ma, in the Eastern Hodh).

r———t—

(1) C. Toupet, "La Mauritanie", PUF, 1977.
(2) P. Munier, "Le Palmier-Dattier eén Mauritanie", 1055
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However, these palm groves near spr1ngs or dams are except1o
The northernmost na]m qrove is fourd at Char, 1t 1s very small
and is 1ocated to the north '0f ‘the Adrar Nass1f The southernmost .
large ra]m grove s at kankossa (present]y, 1o poor cond1t1on) h
and was created by the IFAC R :

8.4.2“'Importanoevof*uate-Grow1ng;Regions
5The’mafnfdatésgrow1ngtregions‘arerﬁ
- the Adrar - with about 400.000-palm trees
- the Tagant with about 205 000 -palm trees
- the Assaba wWith about 125 000 palm trees
- the Affolé with about 55 000 palm trees
- the region::
of Dhar Nem:
Qulata “'with about: 20 000 palm trees.

For a tota] of about 805 000 pa]m trees (1)

Accord1ng to the "At]as de %aur1fan1e" (1977), Mauritania’
possesses about a million date-palms...The: Adrar alone has, half of
the country’s palm trces., . Table 8-6 shows the results of the'
Census -of--Palm Trees in the Adrar covering the period 1958 59.,

The highlands (Adrar, Tagant, Assaba and AffoIéf HOSSESS about
90% of the pa]m trecs in Hauritania.

The palm groves are small; the 1argest cover only a few dozen
hectares, Total surface arca for the country is not more.than
3 000 hectares.(z)

8.4,3 Production:

Production reflects the harsh drought cond1t1ons, as can be’
seen by the sharp decrease in date product1on for the 1972-73
Vcampaign(a)

(1) These figures are estimates from the Agriculture Service,
dating from 1950,

(2) C, Toupet and J.- Robert Pitte, "La iauritanie"; PUF;~1977.

(3) Third Economic and Social Development Plan, 1976-80,
Ministére du Plan et des Mines, IRM,
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TABLE 8-6
Census of palm giver in the aorar 1958-59 (1)

;Surface area Total = n° Number Number ;Percentage
: :(hectares) ¢ palm trees ¢ Young palms : productive tyoung palms :
: : : : :_palms : :
: ATAR REGION : 1.267 © 195.863 : 55.630  :  102.810 : 28.4 :
: (Oued Seguelil) : : : : : :
: 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) : : : : : :
iTOTAL 2.156 :  399.869 : 119.516 :  223.980 : 29.0 :

(1) Saurce : Charles Toupet. "La Sédentarisation des Nomades en Mauritanie Centrale Sahélienne". 1977
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Table 27 '
-——d‘-——-———-,

Camga1g ns . roduction (tons)
1970 - 1571 12 500,

1971 - 1972° F15.,000

1972 %, 1973 10 000.
1o73f-1;974ﬂ_ © 10 400"

1974 - 1975 12500

FAO sources give the following oroduction for 1276 to 1978

Year Production (tons}
1976 13 000
1977 i4 000
1678 : 13 500

The gnnera11zed drought of 1972-73 severe]y affected the palm
trees, wh1ch lacked water since the alluvial aquifers of the oueds
were not rcp]en1shed by the meager rainfall, '

Note : The 1ncreQ @ of production for 1977 (14 000 tons) appears
curuous Dgr1nq +hts year, Hauritania experienced a generalized
drounht, as can be seen from the size of rainfall deficits . |
reg1stered by the PHRUD/OMM/AGRHYMET proaect (MAU/77/005), soeciai]y
in the date- grOW1ng regions such as the Adrar, vhich received only
10% of normal rainfall (enly 5% at Atar). Tidjikja, in the Tagant,
received only 337%. |

On the other hand, ra1nfa11 in- 1078 was much better and yet
the FAO figure of 13 5Q0C 5“ow5 a decrease.

8.4.4 Condition of Palm ZSroves :
The palm groves in Hauritania arc from from being in

satisfactory condition, for saveral reasons

- the succession of dryv years has diminished the level of the
alluvial .aquifers, and the palm trees have suffered from lack of
water. Certain have dried out completely, but most arc only
weakened, which makes them: susceptible to diseases such as Taka,
and to the white caternillar and to termites.



- sand covers represent G} short term danger, wh1ch is difficult
to halt.’ The patm ‘grove west of Chinguetti” (Adrar), for
examp]e, has been entirely covered over, only some date palm
fronds (which are 10 moters high) stick out from the per-
petually shifting dunes. Chinguetti has thus Jest about
4000 to 5000 palm trees.(l)
over-digging of wells in order to find deeper water as a
resu]t of the descent of a]]uv1a1 -aquifers and the sometimes 3
excessive number of motor pumps in the Atar region (which
pusseSSGS-about-ﬁuoa(?)v~has caused a rise of the salt water
Tevels. Atar has-. lost about 25 000 palm treas since 1945.
(Replanishment daiis . can contribute effectively to the replenish-
nent and rise of:alluvial aquifers - see Chapter on Underground
dater, the example of Akjoujt.) .
The. too great number of palm trees planted per: hectare, up to
100 to 500 individuals, is detrimental to yields in many.

)alm groves.. A plantation should not surpass 200 plants
er hectare due to the frond development of the palms, whith
can atta1n 7 meters (3)

8.4.5 wTypes'of\Pa]mzeroves(})

Thereaare two tynes of ‘palm aroves : the wi]d‘péﬁm nrnves anq
the planted ralm groves :
8.4.5.1 Wild Palm Greves

These are in yeneral old palm groves, which for one' reason

or another have not ncen wajintained and are in 2 state:of abahdon’
Mo 7onces protect them azainst the ranging of camels and geats.
They arc only visited by the nomads at date harvest t1na

In the Thgant, for 2xamnlc, unstream from, nach1d tﬁtre are
a succession of "agonizing® nalnm groves two nave been devastat(
'ty‘f]oods, anothcrfnas on]v old plants, has . no fances and thf de¢
branches form an 11extr1cab|c tangle. Ncacias and Eu; rnrbes are.
mixed with the date- palms. At Tq]meurt in the north of thL Tag ant

(1) L. Lenormand, "txpose sur la Situation des Palmeraies de 1'Adrar"
Harch 1975, flinistére du Dévelonpment Rural, TRM

(2) Report of April 8, 1579, Ministare du Plan, Mis$ion 4in the Adrar
from March 23-31, 1979,

(3) P. Munier, "Lo Palmier-Dattier cn Mauritanie", 1955,
(4)

C. Toupct, "La Sc¢dentarisation des Homades on Mauritanie
Centra]e Jahé]ienne”, 1277 and "La HMauritanie", 1477
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the Oulad Sidi Boubakar (Kounta) possessed 1000 producb1v; date-
palms in 1935(1X; tocay, due to the:descent’ of the alluvial aquifer
and thﬂ nrogressw\. saT1n1aat1on of the wutnr, the palm -grove has
‘been’ transformed into a park of. thick, hundred~vear old tree’s,
but wh1ch are not very 0roducf1ve. : Hevds of goqtq graze. among them
'"and the Oulad Sidi Boubaklr havc created héwhplantat{ons in the
Oued el -Abiod, farther south. ‘ - o

Small spontanecous pa1n groves may.occur in favorable sites
~where the ronadshilitually make camp. The pitc of dates eaten by
the nomads which find favorabiv soils and a watar supp?y may grow
~inte small'grbves, which are nevar'maintained . this is the case
of the Ogey]ct;eanemadi in tha Xhatt and of the Caneb and Touf
in.the Batéﬁ'C? Tichit. |

’8?4{5J2 Flanted Paim Groves
’Most palm groves in Mauritania are maintained : irmuenetrable

barriers are eractad and maintained (either of brinches of thorn
‘bushies (Zeribas), or by wails of dry stene), cofferud wells are
dug, a ba}ancq‘beamé(ucn.lal)”q,uscd~nor drawing ﬁnter,,and the-
central bacsin (hodh) 15'1;§rovsd to inciude a netuoik of witohes
(segquias) which:jyyigate*th' fo;t of. the mlm: traas and p|0bo of
wheat and barley. -
These nalm groves are permanantly supervized all year'byia
few familiecs of ixratins cr by nonads wﬁo have . takan up palm érowing

[

This tvype of pali grove is very fvcou.at in ths Adrer ond the

" t.

Tagant, which have Tong been dats cuitivificon orovinces,

- The best maintained pain groves of thora of wha large ecases
Atar . nd T1d.| Ja, which continue to qgrov, dus t tho Joint
advantdch of their ancicnt date-niaducing traditisn and their

new status as ron.qna] centars, which gives %awn the hh?”ibilitw
of 1nnovgtnng vith new techniques’ for draviing water and’ 1rr10at10n
diaphragm pumpns, aotor pumps, tubas.This is a areat advanta9~, as
rational water usc is the major 2roblem in the imnrovement of'palm
groves. '

While there are palm groves solely devoted to date-naims, othey
s

have used the shade of the palm tre:

Tor the cultivation of platn.

(1) Cahier des Terrains de Culture, Archives du Cnrcle de Tidjikja,

10>
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of cercals, 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 délou. 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 cuiltivation has not only brought
a supplement to the diets o 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, freguent hoeing apd the use of fertilizer (animal or human).
Cereals give two harvests a year : "little millet" is cultivated fronm
July to Movember, and wheat and barley are grown from December to
April.

Other traditional crops such as tobacco, henna, and mint are alsc
grown. Under the influence of the French administration, citrus
fruits, papayas, bananis, alfalfa and vegetables (carrots, onions,
cabbage) were introduced and drosper from October to March.

Howevar, the total surface area planted in associated crops
was hardly more than 300 hectares in 1977.

8.5 Conclusions

Although the climatic situation is not favorable to the develop-
ment of agriculturc in Hauritania, which depends on very fragile
water resources, new perspectives rave been created by the construc-
tion of the Manantali Dam (Mali) and the Diama Dam ‘Hauritania),
soon to be rzalized by the OMVS (Organisation de Mise &n Valeur du
Fleuve 5énégal), anu wnich should permit control of the Senegal
River watars and irrigation cf double crops not only for all the
alluvial oualo lands, but also, by sprinkiing, a large surface area
of the nearby didri lands. OQOualo lands for the three countries
councerned are cistributed as follows

- Mauritania : 150 003 hectares
- Sencgal : 250 009 hectares
- HMali : 50 000 hectares

For a total of 450 000 hectares.
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. Hith these improvements, ‘the Sen~3a1 River valley represents
considerdble potent1a1 for the etonomias of the countries concerned.
'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 1970!(1)

The Diama dam, located in Mauritania, will have many'advantages
it witl stop the salt'water flow during the river's slack
water pefiod (sea water:can nenetrate up to 200 km from the
mouth of the river), which will permit the availabilityv of
a-permanent source of fresh water "in the Delta region and
irrigation of- 30 000 hectares (at crest eievation of 1.50 m)
and later, 60 000 hectaros (at crest elavation 2.5 meters).(z)
At the same time, the ‘reservoir level will decrease the
Tevel of pumping roqu1red for the irrigated cultivations of
th1s area. :

Tw“ Diama: dam wiil also permit f1111ng of the Lake Rkiz depres-~
sion: and: the Aftout es-Sahé&li depreSSIOn, Where 1arge agri-
cultural proaects are p]anned. In Sencgal, this dam will permit
filling Lake Gu1ers

(For more information, see thetﬂgrondmic Research”Unit work).

Rainfed and floodland cu1t1vat1on along the oucds in the
interior depend 09 directly on the harsh climate conditions and
suffer from tha quasi-nermanent irregularity of rainfall. The con-
struction of the D1ama and. Manata11 dams can stab111ze aqr1cu1fura1
product1on in geﬂoral ant-considerahly increase cereal nproduction,
in particular, of wh1ch the Sanhelian populatiohs have a vital necd.

. The current development of vegetable gardening in urban centers
of Mauritania is useful to provide a dio 2tary supplement. However,

————

(1) "Rdle Possible de la Vallée du Sénégal dans Tles Econom1cs ae la
daur1ban1e et du S¢négal", Analyse des Projets de 1! Organisation
pour 1a Mise en Valeur de la Yallée.du Fleuve Sénégal, O0MVS
Hinistére de 1a Cooperation, Ftudes et documents, December 1976
i° 26,

(2) Ibid.
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the production of these gardens is still fairly modest, as shown
by the following figures (source : FAD, March 1978).

Vegatables and Fruits - 1212’ 197¢ 1977 ... 1978
' (tons produced) C
Potatoes ' © 1 800 1 800 2 500 4 160
.Sweet Potatoes -1 700 1 760 l 800 1 800
Water He]ons 1'200 1300 1400 57000
- Fresh vegetab”es 1700 1700 1800 B
Fresh Fruits 1 600 1700 180 1800

At MNouakchott, for exaﬁple, the use of purified waste water permits
“the production of fresh vegetables on-a surface area of 7.20 hectares.

A projech_ca11ed the‘"NouakChott Urban Perimeter Project"(l)A
har been studied-to permit production (after improvement of 167
hectares) of from 3000 to 1000 tons of fresh vcgetéb]es in order
to supply the city of Nouakchott, where the popu]at1on is rapidly
increasing. S

At Atar, ve gotab]c cu]tivation is fairly cxtensive under the
palm groves. However, one of the obstacles to this type of culti-
vation .is the proliferation of nematodes.

Another anourag1na enterprise is the production of several
tens of tons of rotatves in the town of Kiffa.

.0One of the nbjectives described in the Third Econom1c and
Socja. D)VP‘npmnnt Plan is tc reach food self-sufficiency in Mauri-
tén**. Th1s w1]1 only be possitle if the rural sector can be
)at.ona11y deve]ooed, taking 1rto account the 11m1t9 and possibilities
of the Hauritanian cnvironment.

(1) Club des Amis du Sahel, Equipe des Cultures Irriquées, Fiches de
Projets d'/Aiménagements Hydro-Agricoles en Mauritanie (court et
moyen terme).
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ANNEX 8-1

In the Sencgal River valley, there are two distinct cultivation
‘Zones, one of which is inundated and the other which is not (see
sketch 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. 41so floodland cultivation of corn,

niébd, numpkins, etc.

the HOLLAMDE : very clayey denressions covering large surface
areas, Tlooded each year for about two months. Arca of Acacia
nilotica (GonakiZ) forests, many of which have been cleared

to allow floodland cultivatiorn: there arc projects Tor the
improvement of these zones as rice plots.

the FONDE : ievees along the river cutoffs, marigots and
tributaries, formcq'by more permeable, Tcss clayey silts.

The Tands arz rareiy flooded and the initial vegetation (Acacia
nilotica, mixed with Acacia raddiana, fcacia seyal, etc.) has

usually been cleared to vermit rainfed cultivation or flond-
Tand cultivation according to the terraine.

The DIERI is composed of higher lands along the major river bed.
Soils are Tight and sandy, of dune origin Jdownstream from Kagdi,

and more clayey upstream. Thosc Tands are never flooded, and

form a transition zone between the Ouale and the Sahelian nlateau

lands adjacent to the valley.
The term "diarii® is often used to designate rainfad cultivation
in general, whereas originally, this term meant only the rainfed

cultivation practiced along the odges of the Senegal river.

Sources : Final report of R.L. Perraudin, Forestry Exvert,

"Etude Hydro-Agricole du Bassin du Fleuve Sénégal", AFR/req/
(Points II and IT1I) - Anril 18572,
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CHAPTER 3

fAJOR AGRO-ECOLOGICAL ZOMES

(Description and Cartography)
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9.  MAJOR AGRO-ECOLOGICAL. ZOMES: (Description and Cartography)

3.0 :Introduction:

. 'iv rhe preced1ng chapters have aemonstrated the comp]ex1ty 0‘
the Maur1tan1an terr1tory and perm1tted the 1dent1f1cat1on of a

certain number of major agro- cco1og1ca1 zones, all of wh1cn

exist within an environment that can.only.be qualified as .fragiie.

The selection of these agro-eéo1ogicél zbhes was based on
the methods of exploiting the land, ‘which in itself is determined b,
the constraints of the phyéfcalfmi1ieu.

Criteria for.Classification of Agro-Ecological Zones

- Cultivation 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 omni-
present in .Mauritania, they could not be used as a factor in
-determining:zones. The climate is oftena limiting factor, which
restricts-cultivation to well-defined regions., This is the case
of rajhfed.cu]tivation; which'is Timited:in"the north by. the
.average position of the 450 mm isohyetal. line (i ¢., by the average

;vo1ume of rainfall, which becomecs 1n~reas1ng1y irregu]ar and 1nsuf
.-ficient to. the north of tne isohyetal 11ne)

IS Ih}certaiw cases, in addition to climatic factors, Tijtha-
1ogic§1_(rocks) tonograph1ra1 and hydrological data were considere
determinant foi the classification of the zone. .This is the tase
of the palm grove zone and for the oued floodland zone. )

- the different regions where on]y pastoral act1v1u1ﬁs are

regb]ar]y practiced (pastoral zones) and where cultivation is
usually absent, excapt in exceptional years, constitute a very vast
zone extending freim the Senegal Rivér valley ur to the oxtreme
aorth 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 immensc desert that covers the east of the country,
the Majabat. al-Koubra, all human activity is excluded. This desert
is an ecological zone in itself.



174

- Bes1des the maJor agro- eco]on1ca1 zonesD the mador
rec nt]y paved road axes ‘constitute transition zones between the
different regions. The large modern cities and their immediate
surroundings-are ‘also.special factors which #nfluence the environ-
ment (both ahysical§andﬂhuman)“oexample “ rural exodus).

. The five maJor agro- eco]oc1ca1 zones are.

i:.The Senegal River Va]]ey Zone

2. The-Rainféd Cultivation Zone

-3. “The -Oued FIOOdTandvCuTtivatioh'Zoné ‘

4. The Palm Grove Zone (whith'{s roth]y superimposed over the
praceding zone)

5. The Pastaral Zone

Importanﬁbremarks.;

fhe'largb'd esert to the east, the JaJabat al-koubra, cannot be
called an aqro eco]og1ca1 zone, as there are no agricultural
act1v1t1es, th1s zone_ is. totally devoid of human activities.: It
will thu be c]ass1f1ed as @ special ecological zone.

the 1arr .modern cities Tinked to~ mining: activities and” “the
-capital, NMouakchott, are also special zones in che'ﬁaur:tanian
context, linked by recently paved routes which constitute transition
Zones.. Alithough they. cannot he! cualified acs agro-~ccological zones,
their.increasing importance’in Hauritanian activities rmake it
necessary-to consider them special zores in their own right.

Their relationshin. with the agro-ecological zones and their
influence on thess zones explain“their cartographic represantatiorn.

Table 2-1 summarizes a certain amount of tnformation concerning the
majof ;gro ecological zones,

Table —2 shows the other (non agro-ecological) zones.

Table ©-3 concerns the agro-ecological zones and the administrative
regions. _ : ‘ '

Table °~4'c01cern° the other (non agro-ecological zones) and the
adn1n1strat1ve regions. )

Table 9-5 shows the reglonJ covered by the different agro- -ecological
zones,

Lioe B No 2
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Activity Determining
Choice of Zone

)

TASLE 9-1
0-ECCLOSICAL _ZONES

rFhyvsical Limits

ther Major Activites

[y

Seneaal River
Valley

Rainfed
Cultivation

Oued Floodland
Cultivation

Palm Groves

Pastoral

Floodland cultivation in the
Cualo, irrigation. Compie-
mentary digri cultivation.

Generalizad cractice of
rainfed cultivation, millet
dominant.

Numerous agricultural dams
gither traditicnal or mndern
for floodland cultivation
(Sorghum dominant)

Raising of date nalms.

Raising of camels, cattie,
sheep, goats.

Senzgal River alluvial
valley

356 mu ischyetal in the
nerth, but can attain
350 mm occasionally.

Imnermeable rocky sub-
strata : highlands and
rags.

Not repzresented on too
sandy surfaces.

Average temperature
hicher than 28°C,
nresence of alluvial
aguifers.
Preference
lands.

for high-

Limited rainfall,
pastures and water holes
are constraints vor
pasteral activities.

Livastock.
fishing

Livestock (transhumance
angd nomadism) is the
major activity.

Livestock (transhumance
and nomadism) is the
main activity.

Livestock sacondary.
Cifferent secondary
croos : cereals,
vagetables.

Extensive 1livastock
raising is the only
activity. Accoraing to
rainfall, small islets
of occasional rainfed
cultivation appear.
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TABLE §-2

© OTHER ZONES
non “agro-ecological")

Zone N° Name Criteria, for Detérming Zone Location (see man)
6 Desert Zone with no human activity. East of Mauritania
(Majabat al A minaral: world where vege- .
Koubra ) tation is rare. This’ extremely

arid zone is a’ special eco-
logical zone.

7 Modern Urban Towns linked to mining and Zou&rate-F'Derick
Zones nort activities. (Akjoujt)
Administrative and political Nouadhibou
capitals, with small industry. Nouakchott

These towns have a direct and
~indirect impact on Mauritanian

————— t———— e g san giom

activities.
8 Transition These road axes modify regional Road axes :
Zones corres- equilibrium by exchanges between Nouakchott - Rosso
ponding to regions and nopulation movements, and
recently thus, their impact on the environ- Nouakchott - Kiffa

paved roads. ment crossed is not negligeable.
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TABLE 9-3
AGRO-ECOLOGICAL ZONES_AND_ADHINISTRATIVE REGIONS OF MAURITALIA.
Zone N° Name Administrative Regions
1 Senegal River Valley VI (Rosso
vV (Aleg)
IV (Ka2di)
% (Selibabi)
...... Ot L e 0 4 e 0% s e s O $ e S R S R B 0 £8 S Ty w5 A8 e e 4 A A 04 S 3 18 A3 o L B e D A1 As s e R 8 a5 S £ v 5 o e 8 81 W % 11 6 e
2 Rainfed Cultivation
- South of 450 mm isohyectal line IV (Kaédi)
X Selibabi)
IIT (Kiffa)
II (Aioun el Atrouss)
I (NCma)
- between 350 mm and 450 isohvetal 11ne Reg1ons listed aLovu 1nd
(A]eg)
3 Ouad Floodland Cultivation vV (Aley)
(Satelian and Saharan) IV (Kagdiy}
ITI(Kiffa)
IX (Tidjikja)
IT (Ajoun el Atrouss)
I (Nama)
.......... e e 1 1 i £ R o 8 4t 0 A 0 o8 9 9 a0 8 1 3 0 e e re o v e —
4 Paim Groves (Nases) VII (Miar)
X (Tagant)
III (Kiffa)
| II (Afoun e1 Atrouss)
5 Pastoral Zone VI (Rosse)
(almost exclusively livestock) V. (Aleg)
VIII(iouadhibou)
XLI_(Akijoujt) .




TABLE 5-4
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©THER (NON-AGRO-ECOLOGICAL) ZONES AND ADMINI

ZONE N°

Name

Administrative Region

Desert (Majabat al Koubra) 1 (Néma)

flodern Urban Zones

Transition Zone’
(recently paved roads)

IX (Tidjikja)
VII(Atar)
XI (F'Derick)

District of Nouakchott
Nouadhibou (Region VIII)
Akjoujt (Region XII)
F'Derick (Region XI)
Zouérate (Region XI)

Nouakchott- Kiffa Axis :
(Regions VI, V and III)

Nouakchott-Rosso Axis
(Region VI)



TABLE 6-5
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AGRO-ECOLOGICAL ZONES_AND_THE PHYSICAL _REGIQMS

Name

Senegal River Valley

Rainfed Cultivation

Qued Floodland
Cultivation

Palm Groves

Pastoral Zone

. ot we m e on mee Me Eu n P e me vt e ae ws ew
R 2 2 -2 R -2 -4 2 AR08

_—_._—._.__.__._._-———
R —E—R AR R RN

Physical Regions

Alluvial Reiver Valley
(Chemama)

Littama and Guidimaka; south
of Mauritanides Arc; south
of the Assaba; south of the
Western and Eastern Hodhs.

Rags to the east of Brakna and
north of Gorgol; Regions of
Assaba, Tagant, Adrar, Affolé
and depressions of Eastern and
Western Hodhs; region of
Inchiri inselbergs around
fikjoujt.

Adrar, Tagant, Assaba, Affolg,
a few small isolated groves
around Dhars Tichit and Néma.

Main regions Trarza, Brakna,
Azzefal, Akchar, Amsaga,
Tasiast, coastal zone of salt
pastures, fouker, north of
Hodhs.
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9.1 Description of Agro-Ecological Zones

"(See map at end of chapter)

Zone 1 : Sencgal River Valley Zone

This zone has far more potential than the other agro-ecologi~-
cal zones of Mauritania. Tho Senegal River flows through a fertile
valley, annually enriched by silt deposits (floods from June through
October). The valley is approximately 400 km long, extending from -
Dembakane in the southeast (40 km downstream from Bakel) to the
western delta at Saint Louis.

The Senegal River valley is called "Chcmama® in Mauritania. It
can attain widths of 15 km in some areas. Its permanent flow and

the silt deposits during high river floods make this a priviledged

zone compared to the surrounding Sahelian regions.

a) Climate : Rainfall varies from 650 mm in the southern-most part

of the zone (Guidimaka) to 300 mm in the north. Interannual

rainfall variation are great.

b) Soils : These are essentially hydromorphic gleyey soils (of varied
chemical richness), developed on alluvia.

c) Natural Vegetation : The dominant tree in the periodically floodad
lowlands is the Acacia Nilotica. On the edges of the valley, one
finds : Acacia sieberiana, Acacia seyal, Ziziphus mauritania.

Grasses arc represented by Vetiveria nigritana.

d) Agriculture and Population : This is a zone of intensive agricul-
ture, duc to the fertility of the soils enriched by silt deposits
dyring annual floods. The types of agriculture practiced arec :
floodland cultivation (oualo), irrigated cultivation (rice) and
rainfed cultivation (diéri) on the banxs which are not flooded.
Rainfed cultivation varies considerably from ycar to year as a
function of rainfall.

The very compact and impermeable soils (claycy) arc planted
in rice and millet. Thec valley reprcsents more than 80 % of the
the mi’'~t production of t#auritania. There are possibilities for
varic crops and intecresting potential for rice cultivation
(example : the irrigated rice perimeters of M'Pourié). The SONADER
is studying and executing several agricultural projects in the
Senegal River Valley.




TABLE 9-6
(Climatology)

ZONE n®1 : SENEGAL RIVER VALLEY

tAverage rainfall :Average tempera- :Average Humidity:Evaporation Corredted : PET :
: (mm :tives °C (%) :Piche (mm) Evaporation Fiche: Penman :
: : : {(mm ?(coefficient : :
: : 0,6 : :
:Varylng from 350 :26 to 28°C in Rosso: Rosso : Rosso : :Rosso :
:mm in the north :vest 6 h :65% :Max : 297 mm in
:to 650 mm in the :28 to more than 12 h :34 % 3.221 1.930 May
'South(Guldlmaka) :20°C in the inte-:18 h :34 % Min : 18t mm in
srior of the coun- Nov

stry

M ean: 223,53 mm :
:S

elibaby :
ax :249 in M?y

M

Min :132 mm in
Dec

Mean : 174,5 mm

e 48 60 00 00 4B 48 se S8 4o e se e 46 les sa
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90 #5406 se st e 46 90 98 05 40 s 00 eu 0o fee 4 o5 s se

6 0% *e 09 se 08 smme s e
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90 0 24 eo se 00 s es

8 40 00 00 a8 40 20 40 %4 aa 00 s se s 00

Source : Author, RAMS, 1979
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Traditional; agr1cu1ture is, pract1ced by the Wblofs -in:the Sk
Tower valley, downstr am fyom‘Rosso, by Sonifikéas ornSarako1es
in the Guidimaka, and by Toucou]eurs between Rossar and Maghama.

These are all:. sedentary farmers

L
MUY WA
i :

ZONE 2. : Rainfed.Cultivation

L C

In the rainfed cultivation zone, agritu]thre”igﬁdirectly depénden
on spatial d1str1but1on of rainfall,: as, we11 as. ra1nfa11 vo]ume and
distribution over time. . _’ o L '

Rainfed cultivation 1swusua11y¢practi6ed'regu]ah]y each year to
thel*outh .of the 450 mm isohyetal line. To the north of this isdhycta
line, ra1nfed cultivation can.axtend up to the 350 mm isohyetal:line,
during occasional good years. . ' v S

Rainfed cultivation appears in isolated plots to the north:of

its usual zone, when rainfall is excellent, up to the 200 mm isohyetal

line. .

Th1s zone 1s ]ocated approx1mate1y between the 15° latitude north
{for the southcrn part. of the zone) to above the '16° latitude north
(for the northern-most part) ‘around K1ffa) ' .

In the extreme south of the zone (Gu1d1maka), rainfall- atta1ns
650 mm (annua] avarage).

L1vestock ra1s1ﬂg is the dominant. act1v1ty

a) C]1matc : The rainy season 1asts from 3 to 4 months depend1ng
on the Tatitude (it is shorter towards the north). The dry scason
lasts from 8 to 9 months according to 1at1tude (1ncreasing from
the’ south to thc north of the zone). . Ra1qfa11 is very 1rregu1ar
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 zonc covers a great variaty of soils. According to
geomorpholoaical criteria, they can be classified as fo]Tows


http:rainfa.ll
http:usual.ly

- hydromorpholagic soils of the GorgoT Noir, Gorgol B]anc
and Karakoro valleys . ‘
- Tittle cvolved comp]ementaky soils (CLTDP&] Guidimaka)
- subarid isohumic soils (Trarza, Couthcast ContLr)
- erosion and crust soils (raw : 1nera1) (AsSaba; Affo]é)
c) Natura] Vogetat1on~: ‘the ‘ndtural’ voq tat1on var1es from the -
south to the north, but'more so as a function of the major
'goomorpho]og1ca1 units and soils with which’ they are associated.

One f1nds o ,
a Combretum glutinosum group’ 1n “thé south (Guidimaké and
a]ong the Malian bordér)iand 5ras> savannas, with baobabs
and pdlm trees in these part of the extreme south of Maurd-

tan1a

gO1ng towards tho north, the landscape changes progr°ss1vo1y
from a Soudan1an savanna to vegetation of the Sahclian stepne
type

from east to west; onc can f1nd groups of Acacia Séné&gal
(Tra.za), Com1phor9 afr1cana (Brakna), Z1z1phus mauritina
(Aftout de M'Beut), Acacia tortilis (As lraba,-GuidimaPa) etc.

Thosc vegetation grouns are also found in alternat1ng banos
towards the 2ast; the details of their d1str1bu»1on are qu1tﬁ
complex.
b) Agriculture and Popu.uuv.ivn
This is a zone of extensive agriculture, devoted essentially
to millet.and sorghum ("1ittle millat" in the northern-most part o
the zonej
However th1s zone is mainly dominated by pastoral ac+1v1f1e<
The Peulhs and Yioors lead thecir herds .in search of .pastures,(the
Peulhs practice transhupance, the-Moors-practice nomadism). - The
rainfed cuyltivation: zone is- tha domainc of cattle raising. Thus,:
it is a mixed cultivation-pasteral zone. —_— o

Herd movements are from the south to the north during the
rainy season, and towards the south in the dry scason. However, there
are also east-west migrations according to the distribution of
rainfall.


http:soils.(cq.trl.r.al

ZONE n°2 :

TABLE 9-7

Climatology

RATINFALL CULTIVATION ZONE

;AVERAGE TEMPEPA-

" JORRECTED PICHE

.
—
=

:AVERAGE RAINFALL :AVERAGE JUMIDITY I 7ATORAIIC™ PET :
: (mm :TURES (°C) : (5%) :PICHE :EVAPORATION (mm) : PENMAN :
: : : s : (Coefficient 0,6): :
:450 mm : Northen :Kankossa : Kankossa :Kankcssa :Kankossa :Selibaby :
:1imit of regulared:Max :36,7°C :Min : en avril : : Max :249 mm is :
:practiced rainfedir:Min :20,1°C ta 30 % : 3.350 : 2,010 :May :
rcultivations 650mm: :Max.aolit/sept 2 : : :Min :132 mm is :
tin extreme south : 160 % : : :Dec :
:of Guidimaka : : : : :Mean :174,5 mm
:350 mm : Northen :EKiffa tKiffa :Kiffa tKiffa :Kiffa :
:1imit of irregu- : : : : : :
slarly,practiced :Max :41,4°C : 6h:48,3 % ¢ 3.820 :2.298 tMax :317 mm in :
trainfed cultiva- :Min :219°C :12h%27,7 % : : :Min :205 mm in :
stion : :18h:24 % : : :Sept :
: : : : : tMean:252,6 mm :
: : : : : :in Nov :

Source : Author, RAMS, 1979
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Preparation of the land for cultivation is done at the end
of the dry:sea'son. Gbunn1ng, sh1ft1ng cu1t1vat1on) .. Agrigculture
is manud] andtraditional .(hoe, Jaba, etc )

& population of this zone is composLd of sedﬂntary farmers
and semi-sedentary nomads (1n add1t1on "to some nomads who have
settled definitively in the urban centers) “

The 'sedentary cultivators arc

-~ The Toucouleurs (d1str1buted'roughly'befween M'Bout and

Kaadi)- . . : _ ' '

~ the Sonirkés or Sarakolés (around Sclibabi)
The livestock rcisers are |

- Moors (and Harratins)

= Peulhs.. P _

These populations qombinevéulfﬁvation and livestock raising
(mostly cattle). | -

It 'should be noted that during periods of severe drought, tne
nomads, both Moors and Peulhs, abandon nomadism and devote them-
selves on a-parttime basis to aariculture.

Zone 3 : Oued Floodland Cu1t1vat1on (P“CCS”iona] agriculturad)
i iThisy_one is 1ntnrm1xed with the’ pa]m grove zdéne. However,
the two-zones will be studied separat;]y, as they are quite different

agriculturally. ‘

Floodland cultivation is located a]ond the oueds, and is practic
after the floods. A small dam is bun]t across a favorable spot of
the oued in order to store rainwatecr upstrean As thc water recede
(controlled by the.farmecrs), the humid banks are cultivated. This
type of agriculture depends directly on the ‘ainfall which fills
the dam reservoir, through runoff from the upstrcam catchment basin.

Also includad in this zonc are ponds in the low lands fed by
the rains, which dry up progressively, allowing cultivation of the
edges, and the Adrar ‘grafirs, flow zones of the oueds (cultivation
possible one year out of five).



a) C11mate and Hydro]ogy
‘The ‘1ood1and cu1t1vat1on zone is located approximately between
the 350 mm 1sohyeta1 ]1ne in the south .and 'the. 100 mm isohyetal
line in the’ nortH (wherL floodland cultivation is very "risky").
It -is essent1a]1y concentrated in the southern center of Mauri-
tania on the piedimonts and in the heart of the sandstone massifs

of the Assata, Tagant, and Affolé ("Trab-el-Hajra™ in Moorish
"Land cf stone"). The axis from Aleg to Moudjeria marks the
western 11n1t of the zone (sand-covered éxpanqec to the west)
Towards the east, floodland cultivation is found up to the
Dhar Néma, below the isolated reliefs. It is impeded in the
Hodhs by the sands of thz jAcukar.
The concentration of this type of. ca]t1vab1on in ithe Assava,
Tagant, and ﬂf‘o'J is due to the topography of thesn nass1fs
*(alt1tude gr\ct\r than 200 ieters), which collects the least:
amounts of rainfall, due to the sandstone rocks, which have a
high runoff coefficiont.
o F]oodlanH cu]t1vat1on is found essentially to .the south
of the 150 mm isohyetal line. However, it does exist in the
- Adrar, aﬂQV¢ the 150 mm isohyctal linc (with a break between
the Tagan'”ahd the Adrar, in the sandy depression (Khatt) which
separatas tnﬂf- tuo nas<1 $), due to the high sandstone rcliefs,
which can rise to 800 M in altituce, and which have a high‘runoff
coefficient. These sandstone massifs capture and concentrate
the runoff in oueds, cven though rainfall does not attain an
average of 106 mm annually.
Thus the high rocky reliefs of the massif (non-porous) permit
extension of floodland cultivation towards the north,
above thz 15C mm isohyetal line. |

This type of cultivation is practiced on oued alluvia, which.
are generally sandy (with varying proportions of clay, silt and
gravel). Around the ponds, onc finds hydromorphic psuedo-gley
soils in those arcas which arc submerged the longest. In the
grair, flow zoncs of the oueds, soils are sandy and stoney.
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c) Naturai Vegofafion

.

"The flora of trf'na1or oleds ¥ notrexclusive, but certain specie

are found in these zones where optimum ecological conditions allo
thémctogpro]iferates,espec1a11y the almost permanent hﬁmidity

due to shallow interflow. They cannot survive'outside”ﬁﬁése
depressions due to the aridaity of the climate.

Species which are usually found only in the sou*h may advance
towards the north along oueds. fcacia nilotica is common along
oueds, but becomesscarcer towards the north. The distribution of
vegetation is complax, as a function of m1cro—c]imates and geo-

morphology.
Agriculture and Population

Intensive cultivation is practiced along the oueds; the main
crop is sorghum. Howeaver, other crops are occasionally grown

~millet, corn. wheat, niébC, sweet potatoes.

Most storage dams are traditional sfrvcturesg(about a5%) .

‘These are composed of.an earth diko sometimes consolidated by
A.Jiabs of sandstone, built acrosg a narrow part of the oued

{they are several mctors h1gn). Tth arc not solid and very noorl,
maintained. They arc slowly bu1ng replaced by modern dams,
compbsced of a compacted earth d1ke, with a cement spillway and
drainage structure. '

The floodable surface arca varies considerabiy from ycar to
ye » as a function of rainfall vqlume%zwhich has been mediocre
in recent years .

The populations wh{ch practice this type of cultivation are

“essentially Moors and Harratins, in proportions varying from

region to region.

Livestock raising is the dominant activity of this zone.
Cattle raising can attain the 150 mm isohyetal line in the north.
The Peulhs lecad their herds (Zchbu gobra) in searcn of pasture;
they rarely go above the 350 mm isohyctal line, which coincides
with the extreme northern Timit of rainfpd‘tU]fivation The Moors
and Harrab1ns,‘on the other hand, practice cattle raising above

. the 350 mm 1sohyeta1 line (Zébu Haure).
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Note : Since the drought which begen in 19@89 many Harratjn; have
left their Hoor1sh protectors who can no longer take cere of
themﬁ'as a greaL jeal or tne1. cattle resources have perished.
In. add1t1on,‘aur1cu]Lura1 prod1ct1on has' decreased, ‘a5 the storage
dams are not f111 . Th1s Has provoked the destruot1on of

food self- suf.1e1ency baded on the cu1t1Vut1on of sorghum and

cettle ra191ng

Zohe 4 : The“Palm GroVeS'd

The palm groves are distributed over a vust area wh1ch includes
the highlands : Adrar, Tagant, l\ssaoa7 Affo1eg Dhar Héma and
Dhar Tichit. The larger palm aroves are found iﬁ:the Adrar and the

Tagant.
The main resource is the.cultivation of the date-palm (Phoenix

dactyliferat.

a) C11mate ahd Hydrology

" The date nalm requ1rﬂs an average temperature hicher than 28°C
arid the absence of rainfall during fructification, in addition ‘to
large amblnts of water {on the order of 8000:m3 per hectare), which
explains ite extension in the mountainous massifs, at the feet
of springs,'or, most frequently, on the edge of oueds.

b) Soils : These are light soiis, developed on sandy alluvia.
) Vegétation : see‘Agrioulture
¢) Agriculture and Population

The major date- -producing regions are the Adrar (which‘posévSs
about ha]f of the datc.palms in Mauritania, or 400 00C), the Tagant,
(205 ©00), the Assaba (125 000), the Affo.Z (55 000) and the region
of Hema-Oualata (20 000) The surface area coverad by all these
palm groves is not, grLatLr thad 3 000 hectares, and the numbor of

(1)

datc palms is not greater than 1 million

(1) In certain QYUVLS, a great many pa]ms have dwsappeared Thus,
" “Atar has lost (5000 date-palms since 1945, and Chinguetti from
4 000 to 5 000, The Hauritanian palm groves have boen drying
up; many of tne trees arc in proecarious condition. Sand dunes
are advanc1ng and the weakenod palms are subject to disease.
Good rains in the north of the country in 1979 should help to
improve the situation.
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The palm groves are small, the largest being only a few
dozen hectares in size. There are two types of palm groves :

- tho wild palm groves -

- the farmed palm groves
The farmed palm groves are more NUMErous:; they arc surrounded by
fencas made of thorn branches (Zer1ba) or low stonec walls. The
plots are small, generally a square w%ose”sjde measures 30.m, ..

Witd palm groves have been abandonn“d no fencing protects'them*
from.the ranging of camcls and goats and they are only visited by
the nomads at date harvest time. _

Som¢ Harratins and cven a few “noble™ Hoors (Bidan) practice
permanent date cultivation in the'farmed palm groves.

There are palm groves which are devotod solely to date pre-
duction and othérs'ﬁhcfe, in the shade of the palm trees, cultivation
of cereals, forage or vegctables is pratﬁited (mi]]et, wheat. barley,
mint, alfalfa, henna, lemon trecs, beans, niébgd, potatbes,*carrots,
turnips, onions, etc.) . ’

tiany palm groves arc composod or af%w uneénclosed ralm tree
besides which floodland cu]t1vat1on is pract1ccd

irrigation is most 1mportanb Fecans of drawing water vary
from grove to grove.: in the H rural® palm groves, water 1s drawn
by hand using a cord and the délou, in the old "urban" oases such
as Chinguetti, Duadanc, Tichit, Tidjikja énd'Atar, wells arc equiopped
with balance bcams or motor pumps, and the water is raceived in a’’
basin. In the Hodh, there are ditch networks which irrigate the

trees and cultivations undcrncath.

Zone 5 : Pastoral Zone
In general, there is no cultivation in this zonc; however,
lTivestock raising is prescnt. This zone is the domaine of the Moorish

nomads. 1t covers a vast surfacc area; with the exception of the
"Empty Quarier® (the lMajabat al Koubra desert in the center of
the country), one finds livesteck everywhere in Mauritania.
a) Climate
This zone axtends to the north of the 200 mm isoiiyatal line;
however, it can alse doscend to the sovth, (for example, in the
Trarza, which has been experiencing "desertification”, it reaches

the Senegal River zon:o.)
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Rainfall is quite var1ah]e from one rag1on to another and
from year to year, going from 200 mm to several millimeters.

The climate is basically arid, with high tehperatures in the
summer (16 to 49°C), and cool temperatures in the wintar (0 to 33°)

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 are
Acacia tortilis ss. raddiana which extends over the Regueibat
Dorsal and the Atlantic Sanhara, to the north of the Akchar and

Azeffal dunes. Grasses are represented mainly by Panicum:

turgidum (“ilarkba").

in the Trarza, the Hodh and the. east, Stipagrostis pungens

("Sbatt") dominates, charactorized by large¢. tufts scattered
throughout the landscape.
d) Population and Livestock
Fastoral migrations are linked to distribution of rainfall. The
Moorish nemads move from one well to another, 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 movement of the rains. In the dry season
they moye théir camps towards the south, rcturning north during the
rainy season

The 11vestcck raisers on th: edge of the Sahelo-Sahara and the
Sahara stay farthcr north in the dgry season, to benefit from the
winter rains, and move southwards towards thc Sahel during the summer
rains,

In the Saharan zone, dromedaries are the main resource. In tho
Sahelian zon§, most Tivestock consists of cattle.

The Moorish nomad communities Tive in camps (tents) and follow
the herds in their migrations. The extent of nigrations has decreascd
due to the current drought conditions.
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TABLE 9-8

t
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Climatology
ZONE n®3 : Oued Floodland cultivation ang
ZONE n°4 : Palm groves
lAVERAGE RAINFAIL AVERAGE TEMPERA~ ¥AVERAGE HUMIDITY :EVAPORATION PI- tCORRECTED PICHE F?ET ;
(mm) TURES (°C) . 9% :CHE (mm {EVAPORATION(mm) z PENMAN :
' : t(coefficient 0.6)k (mm) :
—————————————————— -y :- -  J— ———te :
_ ) ¢ Moudjeria _Hondjcria Tidjikja Tidjikja Tidjikja
Ab%rttgs?ogmm;riv - dax :36.6°C Ch 68 % ¥Max :251 in June
gouth te 10 ' Hin :23.4°C 12h :39 % 4.345 2.610 Min :138 in Dec
inorth (iAdrar) 22z
(Dams: most are . .. , 18h 250 % “Hean:194.5 mm
ldistributed soutn Aloun el itrouss;
o~ R o e
'$£11igng? 1soheyc ] ﬁ?i. gg:gog g;oun i? ﬁtrouss AToun el atrouss ; -~ el atrouss:
Atar phy ar O ) : 2.892 .Moud jeria
Max. 35.8°C }52 gg ﬁ 4.920 ¢ Max  :268 in June
[ Min 20.6°C ~ Atar Atar Min :207 in Dec
H . T . .
: P Ltar 4.371 2.670 sHlean :254,4 mm
; v 6h 24 ? AToun en atrouss
! , 12h 28 % ' . : :
i ' 18n 24 % Vlax 1323 in June
Min 2207 in vec
Mean :2%4,4 mm
itar X
Max :308 in Juné
; Min 160 in Dec
: Mean :231,3 mm
source : Author, RAMS,1979



TAFLE 9-9
Climatology
ZONE_n®5 : PASTORAL

:AVERAGE RAINFALL :AVERAGE TEMPERA~ : AVERAGE HUMIDITY :EVAPORATION PI- ;CORRECTED PICHE ]PET ;
: (mm) :TURES (°C) : (%) :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: Hax :34,4 : 6h :53 ¢ : 4.460 : 2.680 : Ma2x :321 in liay:
: rein) and tess : Min :20,6 :12h :30 % : : : Min :218 in Dec:
¢ (Nouadhibou:36.% : :18h :24 S : : : Mean:261 mm :
2 mn). : : : : : :
: :  Nouakchott ! Npuakchott : Nouckchott ¢ NOuakchott ¢ Nouakchott :
: ! Max  :32,7 : 6h :68 % : 2.351 : 1.290 : Max :23% in Hay:
: ! Min 19 :12h :39 % : : : Min 2333 in Dec:
: : :18h :60 % : : : Mean:181 mm :
: ¢ Akjouit ¢ Akjoujt ¢ Akjougt ¢ Akjouit : Néma :
: : Max  :35,9 ¢ 6h :56 % : 4.230 : 2.538 t Max :305 in mar:
: : Min :21,4 : 12h :33 % : : : Min :231 in nov:
: : : 18h :28 % : : ¢ Mean:257,1 mmn
: : Bir-Mos'.rein ¢ Bir-Moghrein :Bir-loghrein ¢ Bir-Moghrein : Tamchakett :
: : Max :31,3 : 6h :63 % H 3.840 : 2.304 : Max :287 indune:
: * Min :16,3 :12h 34 % : : : Min :188 in Nov:
: : : 18h :27 % : : ¢ Mezn:221,2 om

Source : Author, RAMS,1979
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Note : Since the beginning of thc 20th century, nomads nave

tended to buy or plant palm groves and to have millet and sorghum
fields cultivated by their former slaves. Therefore, they now
stay a longer time in the oases during the poriods of date harvest
f"getna") in July, or near their Tields during harvesis (zones

2 and 3). Thus, they have become semi-nomads.

It should also he notcd that since the drought began in 1968,
many nomads have been forced tn <:dentarize, as certain wells have
dried up and sanded-over, and many pastures did not regenerate
or have become very degradod.

6.2 The Ecological Zonc of East Mauritania

Zone & : The Desert
" This zone is empty of all huwan activity. It is located in
the castern center of Mauritania. Locally, it is known as the
“Majabat al-Koubra™ ("land of the gfeat crossing”), or as the
swest Saharan Smpty Quarter® (Theodore flonod).
This desert covers about a third of the country's surface arca
Most of the countryside is covercd by an erg which is difficult
to cross due to the cextreme rarity of water holes. -
a) Climate :  There are no climate oﬁservqtjon stations in this
desart.  Howuver, it is known that rainfall is extreme]y'weék
and temperaturss are very high.
b) Soils : Desert soils, and complementary desert snils on eolian

sand.

c) Vcgetation : Vegetation is extremely sparse. The areal richness
rate is 4, one of the lowest in the world. Stipagrostis pungens
(a grass) is the dominant vegetation group; it is very sparse

and found only in favored areas.

5.3 Other Zones (MNon-agro-ecological)

Zone 7 : itlodern Sector
This classification includes :
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- new towns linhked to mining : Nouadhibou, Zouérate, F'Derick,

" Akjoujt. '

- towns with political and administrative functions : Nouyak-
chott, the capital of Yauritania

Since the drought began in 1966, sedentarization of the nomads
has greatly increased the population of these towns.

Nouakchott has been the most marked by this phenomenon. It ‘had
1047060 inhabitants in 1975, and now has 150 000 inhabitants.

Such great population concentrations have a decided effect on
the environment .
- degradation of the surrounding miifeu, which increases the
avance of shifting dunes (desertification)
the demand for watcr becomes enormous, with possible depletiog;
-of aquifers in the future

Zona2 8 : Transition Zones

- (recently paved roads, ‘
These-are the Nouakchott-Rosso and Houakchott-Kiffa roads. They
are transitional sectors. yhere populations have located -along these
new-routes. This has tended to increcase deteorioration of the environ
ment. due to tho incrcased population of sedentary peopies.
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9-4 Conclusions

These major acro-ecological zones are representative of
the production conditions in rural fauritania.

They do not have "fixed" borders, with the exception of
the Senegal River Valley and the palm groves, which arc in relatively
stable zones.

Rainfed cultivation fluctuates, cspecially in the north,
beyond the 450 mm isohyetal linc.

Dams aro destroyed each year along the oueds: sometimes
they are rebuilt on the same sito, 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 rainfed, floodland and palm grove zones (see map of agro-
ecological zcnes and legend).

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-scological zores have no connection with
the various administrative borders(which makes it all that more
difficult to estimate production of these zones).



Lagend of the map of mauritanian agro-ecological

. N " . s0Nes
ogical Zones -

serzqal River Valley

[}
R S 250run
i T
v o
.JMJMJ 45 G

=

- 2. Rain~fed cultlvation

3
]
t
i
~
v
[
—~

o o
= o
=

e e e i - ceaearma

! NN - . .
AN\ L Oned floodland cultivation

L - T s »
T T AL Palm - groves [Dagls)
5. Pagtor:l zone

Overlapoing 2o

BTN

@->)gx”ﬂ P. Cved floodland caltivation and Palm Groves
f.. ‘AC..L:'); A

f\fd\j\J Y. cued f ‘vation ond vainfed cultivation
AN aen 3 in G ASGMM)
Lo :m.\_\L:.J F)

InAA
AN N e e e A e . .. .
A I.odntermining of 3 zones - Paolm groves
Lo S il - - - - . "
~ Dusd floodlanad cuitivation

- Rainfed cultiveting
200 (hotweon 550mme +0 450mn)

P et B e e e i ey
i
i
|
'

Majabaot Al Koubra

3. Autres non-ecological zones

!
Modern nrban zones

‘o Transitional zoneg: recently paved ropds,



