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0- INTRODUCTION: Objectives of this study
 

The exceptional gravity of the drought and its harmful effects
 

on the nation'.s economy (and consequently, on the well-being and future
 

of the Mauritanian people) are a major concern of the Mauritanian govern

merit. The extent of this concern was expressed during a national seminar
 

on the combat against desertification I/ (Nouakchott, May 26-28, 1980).
 

Near the end of this seminar, it was recommended that a national committee
 

to combat dee.ertification be formed, under the direct authority of the
 

head of State.
 

The objective of the present study of Regeneration of the Environ

ment of the Southern Third of Mauritania is to contribute to the fight 

against desertification by, increasing knowledge of local conditions 

through field study and by analyzing the concrete problems experienced
 

by the local populations confronted on a daily basis with a steadily
 

deteriorating environment.
 

The general contex of this study is determined by the drought
 

which has stricken this country for nearly 12 years.
 

This study concerns only the southern third of the nation. It
 

covers approximately the area south of the 150 mm isohyetal line (1941

1970 average), where are concentrated most of the agricultural and
 

pastoral of its population
 

I/ Presided by the Ministry of Rural Development
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Field analysis of the current situation of the Mauritanian environ

ment was conducted with the main objective of increasing knowledge of
 

regional conditions, in order to formulate realistic solutions, adapted to
 

local requirements, for the protection and regeneration of the environment.
 

During the study, it has become'apparent that the actions of man
 

and animals have been of great consequence in the process of environmental
 

degradation.
 

During numerous field surveys, it was seen that the southern third
 

of Mauritania was not homogeneously affected by degradation and that
 

variations occured as a function of physical and human factors, as well
 

as of latitude.
 

The study of the "Major Agro-Ecological Zones of Mauritania" has 

already examined, in.a general manner for the entire country, the existing 

regional differences for the use of space as a function of physical and 

human criteria (with insistence on the severity of the drought and its 

consequences). 

This more detailed study will analyticalLy xAudInt L11U vILIdges
 

and towns, pastoral wells, pastures, classified forests and some oasis
 

of the specific agro-ecological zones.
 

It is intended to serve as a basis for future concrete actions to 

improve the quality of life of the population of the agro-ecological 

zones in the southern third of Mauritania. 
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I. -SPATIAL LIMITS OF THE STUDY ZONE
 

As explained in the introduction, this study covers apprqximately
 

the southern third of the country, where about 80% of the Mauzitanian
 

population lives (unequally distributed).
 

The 150 mm isohyetal line was selected as the northernmost limit
 

for the study zone for the following reasons (see Figure 1):
 

The zone thus defined covers 
the main areas of Mauritanian
 

cultivation, livestock raising and forests.
 

This vst zone 
 is susceptible to the most degradation; in addition
 

to climatic uncertainties, the over-exploitation 'of vagetable
 

resources by population and livestock are harmful to the environment.
 

The density of humans and animals is much higher south of the
 

150 mm isohyetal line than in the northern part of the country
 

which is essentially covered by the Sahara desert. 
The south

western portion of the southern third of Mauritania bordering the
 

Senegal River and the Guidimaka are the most populated sectors of
 

the study zone.
 

The southern part of the country, located south of the 150 mm
 

isohyetal line, corresponds approximately to 1/3rd of Mauritania's
 

surface area.
 

1.1. ADMINISTRATIVE REGIONS COVERED BY THE STUDY 
 (See Fig. 2 and 5 in Annex I)
 

Eight administrative regions are totally or partially covered by
 

the study zone.
 



Region 6 : Trarza, southern part
 

Region 5 : Brakna
 

Region 4 : Goigol
 

Region 10: Guidimaka
 

Region 9 : Tagant, southern part
 

Region 3 : Assaba
 

Region 2 : Ibdh El Gharbi
 

Region 1 : -idh El Charqui, southern part
 

Below are given the distribution of the surface areas of the administrati

ve regions covered by the study (source: BCRP, IRM, 1977).
 

Administrative : Total Surface : Surface area 
Regions : area/region : concerned by 

this study Percent 
2 + 

Region 6 : 67,800 km2 33,900 km2 - 50% 
Region 5 33,000 " 33,QOO ' 100% 
Region 4 : 13,600 " 13,600 100% 

Region' 10 : 10,300 " : 10,300 " 100% 

Region 9 95,200 " 47,600 : 

Region 3 : 36,600 ' 36,600 " 100% 
Region 2 : 53,400 " 53,400 " + 10OO 
Region I : 182,700 " : 91,350 " - 50% 

The southern third of the country, south of the 150 mm isohyetal line,
 
covers a surface area of approxinately 319,750 km 2, or about 30% of'the
 

2
total surface area of Mauritania (1,030,000 km2).
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2. METHODOLOGY AND MEANS EIPLOYED 

The basic objective of this study is to formulate concrete propo

sals for ,the' protection and regeneration of the Mauritanian environment. 

In order to do so, it was necessaiy'to conduct'a "diagnosis" in
 

the'Ifield of the present situation and the evolution of the environmental
 

degradation process due to'human and animal activities and the continuing
 

drought.
 

Given the large size of the southern third of Mauritania (about
 

"2
320,000 km ) and the impossibility of exhaustive coverage of the entire
 

study zone, certain observation si'tes were selected in the field.
 

These obpervation sites are-locited:
 

around towns and villages
 

near pastoral wells
 

- in different pasture lands (ranges) 

- in classified forests 

- in some palm groves 
They have been selected as representative of the conditions of
 

the Mauritanian environment.
 

The following gives a more detailed explanation of the use of
 

the different observation sites and the methodology of the study.
 

2.1. TOWNS AM)VILLAGES
 

The study of the environment around towns and villages is very
 

important, as the majority of the Mauritanian population has become
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sedentary and the proceas of rural exodus has increased with the per

sistant drought (which wts worst in 1972-73). 

bcploitation of the environment around towns and villages has
 

increased in an uncontrolled manner,. at the same time that the needs
 

of the population have increased:
 

intensive cutting of wood for fire wood, wood charcoal (usually
 

for export to large urban centers), houiing, etc.
 

increased clearing for cultivation and decrease in fallow land,
 

over-exploitation of lands already improved.
 

a net increase of se.entary livestock (mainly goats and sheEP).
 

causing intense over-grazing around towns and villages
 

All these factors cause degradation zones around villages and
 

towns, of which the extent varies according to the size of the sedentary
 

populations and their activities.
 

In some areas, shifting dunes and sand covers can be seen to invade
 

and progessively destroy housing (as at Charat, near Mederda in the Trarza)
 

covering road links (example: Nouakchott Kiffa road), destroying crops
 

(Guidimaka basins), oueds and wells, The destruction of the vegetable
 

cover by men and animals maintains and exaccerbates the desertification
 

phenomenon, particularly around sedentary areas.
 

METBODOLOGY
 

The selection of towns and villages as observation sites was based
 

on the following criteria:
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Table 1, taken from the Central Census Bureau of Mauritania, shows the
 

growth rates of urban population from 1961-62 to 1977. This sedenta

rization in the already fragile Sahelian qilieu has provoked increased
 

environmental degradation.
 

Table 1; Population Growth in Urban Centers 1961-62 to 1977
 

Urban Region Population Population Date Total Average
 
Center Number 1-1-1977 1961-62 Growth Annual
 

Rate Growth Rate 

l.Nouakchott district 143,980 5,807 1961 t2,324.5% t 22.5% 

2.Nouadhibou 8 21,961 5,283 1961 + 315.7% t 9.6% 

3.Kaedi 4 20,848 9,167 1962 t 126.7Z t 5.8% 

4.Zou~rate 11 17,474 4,659 1962 + 321.4% t 10.4% 

5.Rosso 6 16,466 4,811 1961 + 242.3% t 8.3% 

6.Atar 7 16,326 9,528 1962 t 71.3% t 3.8% 

7.Kiffa 3 10,629 4,359 1962 + 143.8% + 6.3% 

8.Aloun 2 8,775 4,877 1962 t 79.9% t 4.1% 

q Nema 1 8,232 3,893 1962 t 111.5% t ;.3% 

10.Bogh6 2 8,056 5,867 1961 t 37.3% i 2.1% 

ll.Akjoujt 12 8,044 2,518 1962 t 219.5% + 8.3% 

12.Tidjikja 9 7,870 3,661 1962 t 115.0% + 5.4% 

13.Boutiliit 6 7,261 2,774 1962 t 161.8% e b.9% 

14.Aleg 5 6,415 1,360 1962 371.7% t 11.3% 

15.S6libaly 10 5,994 2,737 1962 t 119.0% t 5.6% 

16.Timbedra 1 5.317 1,815 1962 + 192.9% t 7.7% 

Source: Central Bureau of Population Census, Situation as of
 

Jan. 1, 1977. Ministare du Plan et des Mines, I.R.M.
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Uhdnever possible, a town of at least 1000 inhabitants was selected
 

in order to study the population.' s impact, pr. the environment. These 

towns correspond to sedentartzation areas,..represpntative of man's, pressure
 

on the milieu, .and thus of the.tyical problems confxonting the pc

lalion due to a degrading environment.
 

- the regional centers and. largst'.u'rban cehters were 'systematically 

visited, as their impact on the environment is far from negligeable due
 

to the size of theirpopulations and cheir rode as- centers. of attraction 

for those fleeing ,the droaght, 

- towns and villages were also selected by agro-ecological zone 

in order to study specific environmental problems,identified in a
 

preceeding study 2/.
 

the most representative geomorphological units were also included, 

in the selection of locations, as they may influence the type of degra-. 

dation (for the same cause, effects day vary -according to geomorpholo

gical units: dune's, rags, alluvial valleys, sand-stone plateaVi,etc.). 

- the limits os...administrative regions, of course, had no effect,.: 

on the'.choice of observatidh,sites, as they are' rarely related tolphysical 

criteria. However,'mention of region limits is made in maps and descrip

tions, to servecentral and regional authorities in their planning for
 

the future. 

NOTE: In cases where there was no location having a population of more
 

than 1000 that. satisfied the other criteria, smaller villages were selected.
 

2/ "Major Agro-Ecological Zones of Mauritania", RAMS, Base Line Report, 
Feb. 20, 1980
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3/

For the total of 40 towns or villages selected - , a,questionnaire 

4/
 
on the environment was established (57 questions),- concerning the 

following major themes:
 

I -Water 

II - Physical Constraints 

iii - Livestock 

IV - Animals and pasturage 

V - Wood exploitation 

VI - Vegetation and the drought 

VII - Crops 

VIII - Towns, villages and pupulation 

Without being exhaustive, this questionnaire furnishes useful
 

information about the factors contributing to environmental degradation 

arournd towns and villages, in the context of the major agrq-ecological 

zones and najor physical units of the southern third of Mauritania. 

This informition will be useful in finding solutions to restore the 

envirornent in the future. 

To supplement the information concerning vegetation cbtained from 

the questionnaire, vegetation transects 2/ were performed systematically 

around the 40 towns and villages. 

3/ See list of towns and villages studied in Chapter 3 

4/ See Questionraire in Annex 

5/ See trnns cts in Annex II 
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These transects were conducted as follows: 

- Starting from the town limits, 2 directions were selected and 

followed for a distarce of 3 miles (measured using a LandRover milage 

meter)
 

The directions of the transects were chosen as a function of physical 

and vegetation units which appear to be the most representative. At 

times, the topography of the terrain left little choice as to the direc

tions to be taken. A compass was used to determine directions. 

The transects permitted direct study of the following factors corterning 

lignecus vegetation: 

- dominant species and proportion (%) 

- secondary species and proportion (%) 

- height of species (meters) 

- average spacing between species (meters) 

- c ,nition of vegetation: drying, dead trees, dead branches, 

over-grazing, cutting, etc. 

for herhacecu s vegetation, the observation period (My,June, 

July) was not favorable, as most of the herbaceous cover was 

absent or reduced to dried straw which was difficult to identify. 

The rate of coverage V.) was identified. 

- the topography, mineral nature of soil mrface and general condi

tion of pasturage are furnished on the transect simmary sheets. 



2.1.1. Aerial Photographs cf. Figures 11 through 14,
 

Comparison :if aerial photographs from 1952-54 with recent photographs
 

of 1980 permitted determination and mapping of the extent of environment

al degradation phenomena around a certain number of towns. This work
 

was :performed for the following towns:
 

Mederdra
 

Boutilimit
 

Aleg
 

S6l-ibaly
 

Scale was 1/50,000.
 

2.2. Pastoral Wells (cf. Figures 4 through 6,
 

Observation of vegetation and conditions of surface soil around a certain
 

number of pastoral wells helped to evaluate the impact of livestock
 

concentrations on the surroundinp pastoral environment.
 

As Mauritaniaisi.above all:, a livestock-raising nation, this subject
 

must be studied by precise observations in the field.
 

Six pastoral wells were studied, of which 4 are in the Trarza -/, the
 

region which has the highest oncentration of wells in Mauritania and is
 

the most represeitative of animal concentrations in a dune environment.
 

One well was selected to the southeast of Kankossa
 

Also selected -as a concentration of oglats in the Aftout, to the
 

west of the Assaba Massive.
 

6/ See Chapter 3 for study of pastoral wells
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With the exception of the traditional oglats in the Aftout, all
 

these wells are cemented (anc thus "datable"). Most of them are relative

ly old, dating from beforelIndependance.
 

Vegetation transects were conducted for each well, using .the same
 

methods as those employed for towns and villages (for a distance of
 

2 miles).
 

2.3. "PASTURAGE" cf. Figures 4, 5 and 6 in Annex
 

These "pastures" are essentially trees, as the herbaceous cover was
 

absent during the observations. These "pastures" serve as pastoral
 

ranges and are composed of natural vegetation.
 

19 pastures were selected-/, generally located at a good distance
 

away from'towns and villages and water holes, in order to evaluate
 

the condition of the environment under minimal pressure from men and
 

animals. The zones which undergo little or no human or animal impact
 

are interesting, as they permit evaluation of natural regeneration in an
 

environment protected from intensive cutting, over-grazing, trampling
 

and other degradation.
 

- For each pasture, a vegetation transect was conducted, using 

the same method as for towns and villages and pastoral wells.Y 

7/ See chapter t for study of oastureo
 

8/ See Annex II for Transect Sheets.
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*.Mh 7Atufe, studied Uere aitributedo.er different ty~ey o
 

soig lii~kb& t6 the diffeent major >h:Aial uiit ? eentative bi
 

environmental cohditions.
 

2.4. CLASSIFIED FORESTS cf, figures 20 through 23, Annex
 

Mauv.irania's classified forests have been decimated by the lack
 

of rainfall and by man, who is often unconcerned by the necessity to
 

pres-cve the national forest heritage.- / These forests are "classified"
 

in name only. This study permitted evaluation of what is left of the
 

classified forests in 1980 (these forests were classified well before
 

Independence) and to study the appropriate measures for their rehabi

litation.
 

Most observations were conducted along the Senegal River, where
 

the classified forests of Gonaki6 (Acacia nilotica) are of undeniable
 

economic importance, as they furnish the wood charcoal produced and
 

shipped throughout the entire country.
 

The other classified forests are located in sandy milieus (digri)
 

far from the river, and are mainly composed of gum trees (Acacia
 

senegal), which were formerly of economic importar-e for the production
 

and marketing of gum arabic, a trade which is now insignificant.
 

Note: Some of the gum trees groves were not part of classified forests
 

9/ See Chapter 3 for study of condition of classified forests
 

http:aitributedo.er


Transects (using the above cited methods) were conducted through 17 claosi

fied forests, of which 10 were GonakiA forests on Oualo lands along tho lene

gal River.
 

2.5. Palm Groves 'cf. fig. 19
 

A'number of palm groves (17 in total) located in Tagant and Assaba was
 

studied in the context of a joint mission undertaken with the RAMS expert
 

concerned with the Oasis subsector (cf. chapter 3.8), in order to gain
 

an impression of their environment.
 

2.6. Number of Days of Field Observation
 

Numerous field trips were conducted, totally 62 iays of study in the field.
 

The following table gives the chrnnology and sites of field observations
 

(see maps of field itineraries in Annex I)'
 

Number of Days
Field Trip Dates (1980) Location of Field Trips
 

10 days April 23 - May 2 Tagant --Assaba (oasis) 

3 days May 15 - 17 Trarza 

2 days May 22 -- 23 Trarza 

7 days May 29 - June 4 Senegal River/Classified 
Focests 

13 days June II - 23 Corgol, Brakna, Guidimaka 

14 days June II -24 Tagant, Assaba 

13 days July 29- 21 Hodh El Gharbi- lfodh El 
Chargui 

(8 Administrative Regions) 

Total% 62 dyas Total. t 9,600 kilomieters 

In addition, a three-day mission to the National Geographic Institute and
 

Teledyne Geotronics in Dakar was made in order to work on recent aerial
 

photographs from the O1VS project (see chapter 2.1.1).
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3. 	 CONDITION OF THE MAURITANIAN ENVIRONMENT, MAIN CAUSES OF DEGRADA-


TION AND PRESENT TRENDS
 

The observation sites permitted identification for specific
 

regions of the mechanisms of degradation and their basic causes, as
 

well as the current trends towards improvement, stagnation or worsening
 

of phenomena.
 

The results of field work will first be evamined analytically for
 

towns and villages, pastoral wells, pastures and classified forests.
 

In a second phase, an overall evaluation of the state of the environment
 

will be given.
 

3.1. 	 DESERTIFICATION
 

Desertification is steadily increasing in Mauritania, as well as in
 

most other Sahelian countries. Desertification has been defined as the
 

"decrease or destruction of the biological potential of the land, and
 

is one of the aspects of generalized degradation of the ecosystems of
 

.arid and semi-arid zones which have been perturbed by increased exploi

tation of the biological potential in order to satisfy the needs of
 

growing populations aspiring to development" (United Nations Conference
 

on Desertification, Plan to Combat Desertification, Aug. - Sept., 1977).
 

Mauritania is especially exposed to the desertification process,
 

due to the insufficient eco-climatic conditions and irregular rainfall,
 

the abundant sunshine, the light and sandy soils, and frequent winds.
I O /
 

10/ Many of these remarks on desertification are based on "Document
 
Prparatoire, Rapport g~n6ral, S~minaire National pour la lutte contre
 
la d~sertification en R.I.M.", 1980.
 

http:winds.IO
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This process has been accelerated in an alarming manner during the
 

past 12 years due to the persistant drought which has be fallen the entir
 

Sahel region and in particular, the northern fringe of the Sahel in
 

Mauritania.
 

In order to illustrate the effects of the drought on the deserti

fication process, the following examples may be cited:
 

- of the total 1,03,000 km2 of national territory, 14 million,of 

the 15 million hectares which were not desertified have been affected
 

over the past 20 years. 

- the Acacia senegalensis (gum tree) populations of cer .. LL 

disappearing (notably in the Trarza)
 

- 43% of the surface area of classified forests (mainly Acacia 

nilotica) in the Senegal River valley were destroyed between 1972 and 

1977 H/
 

- the surface arear cultivated in cereals decrersed from 272,000' 

hectares in 1969-71 to 187,000 hectares in 1972-74, and cereal production 

.4nt from 93,000 to 41,000 tons over this same !period. 

- during recent years, grass covers have totally disappeared in 

many areas (notably in the regions of Boghe, R'Kiz, Tamchakett, Kiffa, 

M'Bout) 12/ 

11/ OMVS Study
 

12/ FAO Mission, January 1980.
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These examples show that the desert, which occupies most of the
 

nation's surface area, menaces extension into athe south, invading the
 

Sahelian zone inhabited by nearly 80% of the Mauritanian population.
 

Almost all the classic causee of desertification can be found in
 

,-Mauritania; eco-climatic causes which are particularly favorable to the
 

extension of the desertification process are further execcerbated by
 

socio-economic causes.
 

The Mauritanian climate is characterized by sparse and irregular
 

rainfall; average annual rainfall is less than 200 mm for most of the
 

country (see isohyetal .map for 1941-1970). The climate is also
 

characterized by winds (alizg, harmattan and monson) caused by the
 

Azores and St.. Helene anticyclone movements.
 

Most of the nation experiences a Saharan climate where annual
 

rainfall does nct exceed an average of 150 mm. The occurrence of long
 

periods of drought is another characteristic, of the Mauritanian climate.
 

Since 1968, the country has suffered 12 years of drought, either genera

lized or localized. These drought cycles profoundly affect the equili

brium of the particularly fragile eco-systems, the alteration of which
 

has harmful ecological and socio-economic consequences.
 

Ecologically, there has been rapid degradation of natural resources
 

due to increased human and animal pressure and the use of inappropriate
 

exploitation techniques.
 



The long term consequences of exploiting marginal soils, particularly sus

ceptible to erosion, has been ignored due to the need to satisfy demand for
 

cereal products and the race to appropriate lands. The limited means of the Mini

stry of Rural Development 3ervices do not permit the education of the population
 

as to the e:fects of irrational land use nor the instruction of other techniques
 

better suited to prevention of dezradation Of the soil's biological potential.:,
 

The disorganized exploitation by herdsmen of the pasture lands, of which the
 

potentiel has been greatly decreased by the drought, has alsoexacerbated deserti-

fication, especially around water holes or sedentarization zones where herds are
 

concentrated.'..
 

The result is the disappearance of vegetable cover, denuding the superficial
 

soil layers, which thus become morg vulnerable.to wind and water erosion. Following
 

the degradation of vegetaton cover, sand winds have increased, constituting a
 

grave menace to the socio-economic infrastructures and the production potential
 

of the nation."
 

Intensive exploitation of woody species for fuel and wood has f6rtheied
 

the degradation process.
 

Thus, it is'clear that the combined effects of human activities and per

sistant rainfall deficits have increased desertification phenomena in Mauritania.
 

The socio'-economic consequences are considerahle. increased food deficits, in~........... " ,....
 

creased poverty of rural populations acceleration of rural exodus anardhic"
 

development of some urban zones; these are all indexes of the profound pertur

bation of traditional structures.
 

Two studies carried out by the,Sociolojy Unit of the P-14S project
 

highlight the difficulties of people in adapting to new condi:Lions created by
 

thc present drought, compared to conditions of preceding droughts; this new
 

situation results not only from climatological and demographic causes' but also
 

from profound social and economic disturbances that have shaken traditional
 

society.
 

13/ 	 Les Maures, by Abdel Wedoud ould Cheikh (i980) and Mouvements de popula
tion et migrations en Mauritanie, by Pierre Bonte (1910),
 

http:vulnerable.to
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The following sketch (Sketch 1) concerns the Trarza dune zone.
 

It examines the complex process leading to desertification and underline
 

the major role played by man and livestock in the mechanisms of environ

mental degradation. It is a theoretical approach to the desertification
 

phenomena in a Sahelian dune milieu.
 

3.2. 	MAJOR PHYSICAL UNITS AND THE AGRO-ECC""GICAL ZONES CONCERNED
 

(See figures 3 and 6>
 

The preceding study of "Major Agro-Ecological Zones of Mauritania ,
 

has already described the major physical and geomorphological characte

ristics of Mauritania and the distribution of agricultural activities
 

as a 	function of environmental constrairnts. Major agro-ecological
 

zones 	were also identified.
 

Figu-es I and 2 show the physical regions of the southern third
 

of Mauritania and the location of the different observation sites of
 

this 	study. Figures 5 and 6 locate these observation sites in the
 

.major agro-ecological zones.
 

The following tables show-the overall distribution of observation
 

sites in the physical units and agro-econrmic zones(see Tables 2
 

and 3).
 

14/ RAMS, Base Line Report, Feb. 20.
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Table 2
 

Geographical Unii's aAW& Observation Sites'.
 

Geomorphological 

Units 


Trarza - Brakna dunes 

Kafakb-ofdune" 


Sandy plain located
 
between the Tagant and
 
the Assaba massives to
 
the Weat and the Affole
 
massive in the east 

Sandy,Hodhs zone 


Aftout: Clayey-sandy
 
gulleyed rag zone located
 
to west of the Tagant
 
and Assaba, extending
 
to the gorgol and Brakna 


Alternating, clayey-
stoney-sandy plains and
 
Guidimaka inselbergs 


Clayey-sandy plain south
 
of Hodhs 

-Sandstone Tagant massive 

-Sandstone Assaba massive 

-SandstoneAffol madbive 
and borders 


-Dhar Ngma Piedmont
 
(alluvilil sandstone) 


-Senegal hiver Valley 


Towns 
and 

Villages 

Pastoral 
Wells 

Pasture 
Lands 

Classified 
Forests 

7 
2.. 

4 5 5> 

2 
2 

1 
-

7 1 

1 3 

4 
4 

3 
. . 

1 

2 
3 
I 

2 

2 
6 

40 6 

1 
1o 

19 

10 

17 
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TABLE 3 - Number of Observation Sites 

Per Agro-Ecological Zone 

Major Agro-Ecological 
Zones 
(See Fig. 5 and 6 

Towns 
Villages 

Pastoral 
Wells 

Pasture 
Lands 

Classified 
Forests 

A. Senegal River 
Valley 

*B.Rainfed cultivation 
Zone 

9 2 6. 

10 

C. Floodland cultivation 
Zone 

D. Oasis (palm-grove) 

Zone 

6 

4 

1 

E. Pastoral Zone 10 4 6 5 

Complex Zones 

B -C 2 

B -C - D I 

C -D 2 2 

Total Observation 
Sites (82) 

40 6 19 17 



3.3. 	 LIST OF VEPETATION SPECIES ENCOUNTERED IN THE SOUTHERN THIRD:
 

SPECIES - FREQUENCY - LOCATION
 

For the entire southern third of ?fauritania, of a total of 32 observa

tions, we observed 40 woody species and calculated their frequencies as com.

pared to the total nunber of transects performed (111).
 

This information is given in Table 4 'List of Species Encountered for
 

all III Transects and Frequency;' and in Table 5, "Location of Woody Species
 

Encountered.
 

In this study, the empha3is has been on the nature and condition of
 

the vegetable cover, as this serves as an excellent index of the degree of
 

environmental degradation. Natural vegctation plays an important role
 

because it is related to:
 

the feeding of grazing animals by providing pastures (herbaceous
 
and aerial):
 

the feeding of people during drought years or during the dry
 
season (seed pods and fruit)
 

providing firewood.
 

Destruction of vegetation may, on a more or less long-term basis, cause
 

the disappearance of the nation's pedological patrimony and thus, agricultural
 

and pastoral activities. Such deterioration would be disastrous for Nauritania.
 



1.3 

TABLE 4: LIST OF 


SPECIES 


Capparis decidua 


Balanites aegyptiaca 


Acacia senegal 


Haerua crassifolia 


Commiphera africana 


Acacia flava 


Acacia nilotica 


Bauhinia rufenscens 


Ziziphus mauritania 


Tamarix aphylla 


Acacia seyal 


Acacia albida 


Prosopis sp. 


Eupherbia ,balsamigera 


Salvadoria persica 


Boscia senegalensis 


SPECIES ENCOUNTERED FOR ALL 111 TRANSECTS AND FREQUENCY 

MBME OF FREQUENCY SPECIES NUMBER 
OBSERVATION % OBSERVATIONS 

(OJT OF A IOUT OF A TOTAL 
TOTAL 608) 608)
 

30 4.9 Bauhinia reticulata 8 

92 15.1 Hyphaene thebalca 5 

5o 9.5 Sterculia s~tigera 2 

31 5.09 Sclhrocarya birr~a 9 


15 2.4 Sterculia tementosa 4 


35 5.7 Pt~rocarpus erinaceus 1 


33 5.4 Gui~ra senegalensis 4 


27 4.4 Grevia bicolor 3 


36 5.9 Ad~nium sp. 2 

4 0.6 Grewia tenax 1 


27 4.4 Dalbergia .melanoxylon 1 


7 1.1 Mytragina inermis - 3 

2 0.3 Combretum aculeatum 3 


J.1 1.8 Salix senegalensis 2 


6 0.9 Cadaba farinosa 1 


23 3.7 Berassus flabellifer 2 


FREQUENCY %
 

0.8
 

0.3
 

1.4
 

0.6
 

0.1
 

0.6
 

0.4 
0

0.3 BP

0.1
 

0.1
 

0.4
 

0.4
 

0.3
 

0.1
 

0.3
 



Adensonia.digitata 

Calothropisaproeera 

Indigefera sp. 

•Combretum glutinosum 

15 

25 

4 

22 

Z.4 

.I 

).6 

3.6 

gymnesporia senegalensis 

Pt~rocarpus luscens 

Tamarindus indica 

Acacia raddiana 

1 

1 

2 

50 

0.1 

0.1 

0.3 

8.2 

C4' 
1 



TABLE 5 - lOCATION OF WOODY SPECIES 'ENCOUNTERED
 
(SEE LOCATION MAPS IN ANEX, FIGURES 1 AND 4)
 

SPECIES -(40) TOWN OR XILLAGE 
_I'MBE 

'CLASSIFIED 
FOREST NUMBER 

PASTURE 
NUMBER 

PASTORAL 
WELL NUMBER 

Capparia decidua 1-2-4-9-10-12-13-
22.-24-28-29-30-31 

'11-12-15-17" 9-10-11-13-14-15 21 

Acacia senegal 1-?-4-5-8-10-16-
17-18 -26-27-28-
29--32-33--34-35
38-39-40 

1-3-4-5-17 1-4-5-6-11-12-13-
14-17-18-20-23-24 

2-3-7-16-21-

Acacia raddiana 1-2-4-5-8-10-14-
20-21-22-23-24-. 
25-46-28--29-31

32--15-36-37-38
39 

3-4-5- 4-5-9-10-12-13-14 2-3-7-8-16 

Balanites aegyy 
tiaca 

1-2-3-4-5-9-10-11 
13-15-16-17 

4-5-6-9-10-11-12- 2-3-7-8-16-21 
13-14-15-17-18-22 
23-24-25 

Maerua crassifolia - 3-4- 4-5-10-11-12-14-. 8 
22-2:-24-25-31. 25 
32-3b-37-38 

1-11-27-31-39-
.,5-38 

9-12-13-20-25- 8 

Acacia flava 4-11-12-14-15-20- ±u-±3-14"1 -zu- z± 
22-25- 28-29-30-31 23-25 

32-34-36-37-38-39 

Acacia nilotica 4-7-12-19-21-26-27 6-8-9-10-11-12- 15-17 21 
30-31-34-35-39-4o 13-14-15-16-17 



TABLE 5: (CONT.) 

SPECIES (40) OWN CR VILLAGE 
IT:o ER 

Bauhinia rufescens 4-14-17-19-26-28-29-

Zyziphus mauritiana 4-12-±4-17-22-25-26-
et sp. 7--28-29-30-31-32-34

39-40 

Tamarix aphylla 6-7 

Acacia albida 6-7-33-40 

j Acacia seyal 6-12-19--22-25-28-30-
C4 3>-35-36-38-39 

Prosopis sp. 

Euphorbia 7-2 4-23-24-32-37 
balsamif~ra 

Salvadora persica 7-22 

Boscia senegalensis 9-10-11-13-14-17-22 

23-24-27-31-32-37-38 

Adansonia digitate 11-34-17-18-27-33 

CLASSIFIED FOREST 
NUMBER 

1-12-13-15-16 

1-4-13 

PASTURE NUMBER 

4-15 

5-10-12-15-20-25 

PASTORAL WELl 
NUMBER 

21 

21 

2-19 

1-2-13 

1-2-9-14-if i-17-18-20-23-25- 3-21 

2 

11-12-13 

1-9-19 

11-12 

.12-25 

11-12-13-25 21 

"^-20-22 16 



TABLE 5: (CONT.) 

SPECIES (40) -

Calothropis procgra 


Combretum.gutihosum 


Bauhinia reticulata 


Hyphaene th~balca 


Sterculia s6tigGra 


4 Sclrocarya birr6a 

Sterculia tomentosa 

Pterocarpus eranicens 

Guiera..sgnggglensis 

Adeniumsp. 

TOWN OR VILLAGE CLASSIFIED FOPST 


NI ER NUMBER 

15-_0-22-23-24-25-26 

"8-29-32-33-35-40 

4-17 

16-17-18-19-26-27-33-

34-40 

17 

17-19-.7-28-29 12-16 

18-26-27 

'18 


"27-34 


27 


21
 

27-34
 

27
 

PASTURE 


NUMBER 

13-23 


17-19-20-22-24 

20
 

17-19-22-24 


22-24
 

PASTORAL WELL
 

NUMBER
 

3-16-21
 

16 

16 

16
 



TABLE 5 - (CnNT.) 

SPECIES (40) TOWN OR VILLAGE CLASSIFIED FOREST PASTURE PASTORAL WELL 
NUMBER NUMBER NUMBER NUMBER
 

Grewia tenax 33
 

Hytragina inermis 34
 

Dalbergia
 
m~lanoxylon..- 34. 21
 

Combretum 37: 24-25
 
aculatum
 

Salix s~n~galensis 10-15
 

Cadaba farinosa 10
 

Borassus
 
flabellifer 1-19
 

Gymnesporia
 

s~negalensis 1
 

Pt~rocarpus luscens 38
 

Tamarindus indica 3-21"
 

Indigefera sp. 15 1-13-14
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3.4. STUDY OF THE ENVIRONMENT AROUND TOWNS AND VILLAGES (see Yigures I to 3 
in Annex I)
 

Table 6 gives a list of 40 towns and villages, with their
 

locations (latitude and longitude) and their populations as of 1/|/77- -/
 

As indicated in Chapter 2, the study of the environment around
 

towns and villages is particularly important due to the massive
 

rural exodus and sedentarization provoked by the drought,
 

Figures 1, 2 and 3 (see Annex) show the towns and villages
 

studied, classified in the following categories:
 

Figure 1 : Sites Observed and Physical Regions
 

Figure 2 : Sites Observed and Agro-Ecological Zones
 

Figure 3 : Sites Observed and Admi.nistrative Regions.
 

3.4.1. THE PHYSICAL MILIEU OF THE SOUTHERN THIRD OF MAURITANIA
 

The zone covered by this study includes 4 types of physical
 

milieu (geomorphological units), all of which are largely represented
 

and which are, by order of size
 

a. dunes and sandy plains
 

b. rags and clayey -sandy plains
 

c. sandstone massives
 

d. Senegal River valley
 

15/ Figures from Mauritanian Central Census Bureau
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Table 6 

Tovns/Villages .-Latitude --Longitude - Population 1/1/1977 

Region 


Trarza (06)
 

I. fuad Naga 

2. Ain Salama 

3. Bare'na 

4. R'Kiz 

5. '4ederdra 

6. Rosso 

7. Keur Iac;ne 

8. Tiguent 


Brakna (05)
 

9. Alep 

10. Bou ghbeira 

11. Cheggar 

12. Dionaba 

13. Bababg 


Gorgol (04)
 

14. KaSdi 

15. M'Bout 

16. Maghama 


Cuidimaka (10)
 

17. S6iibabv 

18. Ould Yenge 

19, Gourave 


Tagant (09)
 

20. ?foudjiria 

21. N'Beika 

22. Aehlambit 

23, Tidjikia 


Assaba (03)
 

24. Boumdeid 
25, Kiffa 
26. Kankossa 

27. Ain Teiss 

28. Laouessi 

29, Brakewol 

30. Ghabra 

Longitude 


15.27 

14.41 

15.12 

15,09 

15,39 

15,43 

16.14 

16.00 


13.54 

13.54 

13.39 

12.35 

13.57 


13.30 

13.34 

12,50 


12.11 

11.43 

12.26 


12o2N 

12.14 

11.55 

11,27 


11.20 

11,31 

11,31 

11.09 

12.12 

12.2S 

12.39 


Latitude Population
 

17.56 830
 
17.37 1.192
 
17.09 1.128
 
16.55 I 744
 
16.55 3.080
 
16.31 6.178
 
16.33 .1.292
 
17.15 809
 

17.02 5.135
 
17.25 376
 
17.19 1.)94
 
17.06 957
 
16,20 3.243
 

16.09 20.221 
16,01 30.908 
15,30 4.436 

15,32 1.324
 
15.32 L1.324
 
1154 554
 

17.52 1.935
 
17,52 1.010
 
P',25 773
 
,,.33
1 7.326
 

17.2e 662
 
Iq.46 9.653
 
15.56 1o620
 
15,37 295
 
16. I 975
 
16.319, 2.012
 
16.3q 1.467
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Region 'Longitude Latitu e Population 

Hodh El Gharbi (02) 
31. Tamchakett 
32. Aioun El Atrouss 
33. Koboni 
34. Touil 

10.40 
09.36 
09.25 
1.09 

T17.14 
16.39' 
15.52 
15.33 

937 
5-.45 
1-;.206
681 

Hodh El Chargui (01) 

35. Timbedra 
36. N6ma 
37. Oualata 
38. Bassikounou 
39. Abdel Bagrou 
40. Bousteila 

07.16 
06.59 
05.57 
07,03 
08.05 

" 
608.09. 614. 
16.37 

:,17.18 
15.52 
15.32 
15.34 rt 

5.104 
..7.577 
1.059 
1.785 
2.177 
1.099, 
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The distribution of the observation towns and villages is as
 

follows:
 

a. 	 dunes'and sandy plains 13 site
 

b. 	 rags and clayey-sandy plains 12 siteb
 

c. 	 sandstone massives and surroundings 9 sites
 
(Tagant, Assaba, Affolg, Dhar N~ma Oualata)
 

d. 	 Senegal River valley 6 sites
 

TOTAL 40 sites
 

Rainfall data are given in Table 16 (Column 2) with corresponding
 

latitudes for each observation site.
 

The preceding study of "Major Agro-Ecological Zones" (see Biblio

graphy) has already examined, in a general manner :
 

the characteristics of the Mauritanian climate (wind, temperature,
 

rainfall, evaporation, humidity)
 

major physical, hydrological, hydrogeological and pedological
 

characteristics of Mauritania.
 

These basic caracteristics will not 	be rediscussed in this study.
 

Latitudes of Towns and Villages, from North to South
 

Number of Sites Latitude North
 

2 
 Between 18 and 190
 

13 
 Between 17 and 18'
 

13 Between 16 and 170
 

.11 
 Between 15 and 16'
 
"1 
 Between 14 and 15°
 

Total 	40
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3.4.2. POPULATION DATA
 

The" southern third of: th co ntiy contains"about 80%..of its population..
 

Table I in Chapter 2 shows the size of the population which has become seden

tary. All of the ethnic groups in the country are represented in the southern
 

third of Mauritania (Moor-Beidane and Haratine, Wolof, Toucouleur, Peul,
 

Soninkg and a few Bambara in the far southeast). This population is unequally
 

distributed and concentrated mainly along the Senegal River and in the
 

Guidimaka.
 

Table 7 shows population density for certain'regions and departments
 

covered by-thi. -tudy. it shos' 6e heAvy poptilhtion concentrations of the
 

Gorgol' (11.01 inhabitants/km2) and the Guidimaka (8,09 inhabi.....).. "!
 

Livestock raisers are generally- Moors, Haratines and Peuls;
 

Cultivators are generally: Sonink6, Wolof and Toucouleur.
 

However, the drought has provoked disturbances which have somewhat
 

blurred the distinction between livestock raisers and cultiviators. Many
 

livestock raisers have begun to farm-.crops, either part-"time ox on a per-;
 

manent basis. On the other hand, few farmers have become livestock raisers
 

(with the exception of occasional sedentary livestock iaisin'g'around towns
 

and viilages).
 

A recent study done by the Sociology Unit of the RAIS project - /
 

the interest of farmers in owning animals.
 

16/ 	Statistics fTom Central Census Bureau,JI$N, January 1, 1977.
 

17/ 	Le Devenir du Pastpralism trois cas -Etudes de terrain, Abdel Wedoud
 
ould-0heikh, 1980$'
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Table f6 (Column 4) shows the main activities for each location
 

studied (Chapter 3-4-5).
 

3.4.3. ANALYSIS OF FIELD STUDY RESULTS
 

It is clearly apparent that human and livestock populations play
 

the major role in the destruction of vegetationcover around towns and.
 

villages, and that deficient rainfall plays a secondary role in this
 

destruction.
 

Proof of this was provided by observation of zones, which have been
 

protected by metal fencing of branches (zeribas), under latitudes receiving
 

scant rainfall (see Table 9, Column 2), near the towns of Boutilimit,
 

Kiffa, Boumeid, Ain Salama and Keur Mac~ne.
 

The case of Boumdeid is especially interesting, The Ideiboussats,
 

a religious community, fenced a vast area with z~ribas, inside of which
 

cutting of green wood has been forbidden for many years (this protected
 

area existed well before the drought). The results are spectacular:
 

whereas everywhere else around Boumdeid the vegetationcover is extremely
 

degraded and disappearing, in the Ideiboussat enclosure vegetation is
 

luxurient and dense, with large, healthy trees (dominated by Acacia
 

raddiana).
 



TABLE 7: (Source Census Bureau 
1/1/1977- IRM)
 

-:Surface " otal 
"Nomadic :Sedenit-:""::
 

n 

De• artment 

IAmour; 

Bassikounou 
Djigun 

N~ma
Oualata 
rimb~dra 
Reiond.a 

Region 1 
Ao 
oo

Koboni 
Tamchakett 

Tintane 

Region 2 

Surfac Fop. Nop. ee-:Area Fop. : sPop. ay : Department 

: : Density 
2.94 : :9 2.9 1.53 1.41 Aleg 

16,5t : 1.10 : 0.72 . :a"b: 
" 3,600 5.73. :2.03 .03 Bogh -

. 9,9UO : 4.25 . 2.21 . 2.04 . Magta-Lahjar: 134,00: 0.12 " 0.10 : 0.02 M'Bagne: ,9,1 . 3.34 1.86 -1I.78:: ,1 : . 1. Region 5 

.. 827C0. 0.86 . 0.47 : 0.39 
7, : : Bouti-limit1.85 0.72 : 1.13 Keur Macain. 9,50 2.98 i. 

14,000 2.45 1.: 1.79 :Mederdra 
6: : 0.49 Ouad Naga

11,407 : 2.36 : 0.98 1.38 : R'Kiz 
: 53,400 : 2.32 1.20 : 1.13 . Rosso 

Surface : Total 
: Area : Pop.: Km2 Sens. 

" 16,300 2.63 
9 0 1.80 

1,600 22.23 

: 13,600 .. 2.50: 600 •36.32
::•33,000 " 4.58 

28,400 : 1.96 
2,800 : 7.65 

7,700 
19,800 . 0.63 
7.700 " 6.00 

: 1,400 : 26,08 

Nomadic Sedent
: Pop. ary
• Density : Pop. 

: Density 

1.37 1.25 

3.60 " 18.63 

: 1.47 1.02
1.63 34.69 

-1.54 : 3.04 

: 

1.17 0.79 
4.71 

2.94 
2.37 

" 0.44 
2.62 3.38 

4.31 21.76 

: 

: 

Aftout 
oum eid 

Boumdeid 
Guirou 
Kankassa 
Kiffa 

Region 3Regio 

" :: 
. 6,700 : 4.74 : 1.34 

,500 2.79 : 1.30 
...2,.00 5.78" * 1.97 

: 11,700 2.27 : 0.55 
.10,900 3.82 1.61 

•- : . : 

36,600 : 3.52 1.184,00 : 167: 1.23 

: 
: 
: 

: 

: 

_ 

3.40 
1.76. 
3.81 

1.72 
2.21 

. 

2.34 

Region 6 
. " 
Moudj~ria 

. Tichitt 

Tidijikia 
-

Region.9 

_ 

:67,800 

11,800
: 68,200 

: 15,200 

95.,200 

:

: 

3.17 

2.70
0.08 

2.57 
. 

0.80 

1.56 

1.980.06 

.1.08 
1.08 

0.46 

1.61 

00.2 

1.49 
:_1.49_: 

0.34 
:_0.34 : 

Ka .diMaghama 
M'Bout 
Mouguel 

Re~ion 4 

: 
: 

: 

-4,000
2,600 
5,200 
1,800 

13,6f" 

13.67
9 67 : 
9.33 : 

: 11.92 : 

".1l.OI : 

1.23 
-

1.35 

2.57 

1.22 

:: 
12.44 
9.67 
7 

9.35 

9.79 

. 

. 

Ould Yenge
S9libabi 

Region 10 

3,700
6,600 

:9:7. 

: 10,300 

6.32 
9.08 

8.09 

. 

0.87 
0.92 

92 

0.90 

5.46 
8.17 

:_8.17_: 

. 7.19 



-3.7-


TABLE 8
 

Main Ethnic Groups of the Sites Visited
 
LOCATION 


I Oaad Naga 


2 Aib S2 lama 


3 B1ira ina 


4 R.'Kiz. 


5 medardra 


6 Rosso 


7 Keur Macene 


8 Tiguent 


9 Aleg. 


10 Bou Ghbeira 


11 Chcggar 


12 Dionaba 


13 Bababg-


14 Ka~di 


15 M'Bout 


16 Maghama 


17 S6libili 


18 Oild )hnge 


19 Gouraye 


20 Moudjeria 


21 N'Beika 


22 Aghlambit 


23 Tidjikja 


24 boumdeid 


25 Kiffa 


MAIN MOORI SY TRIBE S 


Trarza, Tachamcha 


Many mixed tribes 


Oulad Akchar, Allouli, 

Tendgha 


Tnmhreuses dont Medlech, 

Oulad &zzbao, etc...
 
Idieyjeba, Ilyjaz, Kounta, 

El-Hijaz 


Ouled Ah.ned-Oulad Abieri-


El Hijaz, Soubab-Darawa
 
Tirkhiz-Taga ts-Temeni eng 


Mixed 


Mixed 


Cherfa-Tadjakant-Chratit 


Mixed 


Messouma - Z'henst-" 

Ta - Joumet
 

-'-


-Toucouleur, 


Idawali, Kounta, Ira.wich, 


Torkoz
 
Kounta 


Kounta 


Idawali.-Kounta 


Idaiboussa t 


lh.ed Sidi Mahoud-Idawalch 


MAIN ET1NIC GROUPS
 

Moors
 

Moors
 

Moors
 

Moors
 

Moors
 

Mixed
 

Moors, Wolof
 
I 

Moors
 

Moors
 

Moors
 

Moor
 

Moors, Haratine
 

Toucouleur,.Peul, Moors
 

Soninkg, ToLqculeur,
 

Peulh, Moors
 
Moors, Peulhs,
 

Toucouleur, Peulh, Moor
 

Moors, Soninkg
 

Moors, Peulhs
 

Bmbara,
 

Moor, Sonink6
 
Moor
 

Moors
 

Moors
 

Moors
 

Moors
 

Moors ani others
 



LOCATION MAIN MOORISH TRIBES MAIN ETHNIC GROUPS 

26 Kankossa Ahmed Sidi Mahmoud Moors and Peulhs 

27 Ain Teiss Ahmed Sidi Mahmoud Moors 

28 Laouessi Tadjakant-Ideyla Moors 

29 Barkeol Tadjakant Moors 

30 El Ghabr - .... Tadjakant Moors.. 

31 Tamchakett Laghlal-Idalboussat -- Moors. 

32 Aloun El Atrouss Laghlal-Oulad Nasser Moors 

31 Kob6ni Oulad Nasser-Oul.d MWBareck Moors 

34 Touil Tadjakant Moors 

35 Tinmbedra Meodeuf Moors 

36 Nema Ahmed Moulaye Small Moors and Peulhs 

37 Oualata Kounta Moors 

38 Bassikounou Oulad Daoud Moors, Peulh, Otheri 

39 Abdel Bagrou Oulad Bou Houmoud Moors, Peulhs 

40 Bousteilla Machdeuf Moors 
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At'cheggar, one green area was immediately noticed in an otherwise
 

almost barren landscape: it was the cementary, populated by large
 

Acacia raddiana; these trees had not been exploited due to religious
 

fears.
 

As to grass cover, a metal-fenced perimeter several kilometers from
 

Boutilimit was observed in May (at the end of the dry season) to contain
 

a fairly dense grass carpet, whereas everywhere else the sandy soil was
 

fairly barren.
 

This demonstrates that even with an inclement climate, vegetation
 

can survive under certain conditions.
 

Intensive cutting, trampling and over-grazing due to heavy human
 

and animal concentrations are directly responsible for the thinning, or
 

disappearance of vegetation cover.
 

A number of summary tables ihow the correlations between different
 

factors leading to destLt..tion of the vegetable cover (causes) and the
 

effects observed on the lands around towns and villages.
 

3./i.3,1 SEDENTARY LIVESTOCK
 

Large herds of sedentary livestock were found in almost all loca

tions studied. These animals (according to type) ranged over an area
 

of from 2 to 20 kilometers from the towns.
 

Table 9 (Sedentary Livestock Population) shows the ranging areas
 

of these animals by category . It shows the predominance of goats
 

1P/ Table 9 is based on data from field surveys. In so far as possible,
 
information was sollicited from village elders, representatives of
 
livestock associations and the herdsman themselves.
 



-40

and sheep, which are the most destructive of trees (especially goats,
 

which eat the leaves and young .'hoots and which can easily climb the
 

thorny shrubs in order to consume the.green shoots higher up).
 

Goats will eat almost all types of vegetation. 'In certain regions,
 

we observed these animals eating the leaves and shoots of a toxic shrub
 

(Calothropis procera), as this was the only plant available during the
 

dry season. According to herdsmen, this is a new phenomenon, which
 

demonstrates the goats' great capacity to withstand and adapt to the
 

existi.g environmental conditions.
 

Sheep and goats literally "level" the soil surface as soon as the
 

smallest.plant appears. These animals are extremely harmful to vegetation
 

and prevent maintenance of the vegetationcover. In addition, since goats
 

and sheep must drink rather frequently, they do not range far from the
 

town or village (ranging rarely exceeds 5 km from the town, when they
 

are without a herdsman). Their limited ranging area thus increases
 

pressure on the environment around towns.
 

Cattle are the second category of sedentary livestock (in much
 

smaller numbers than goats and sheep). As they are primarily grass eaters
 

they suffer from a severe lack of green forage in almost all of the south-

ern third of Mauritania during the long dry season (October to July).
 

Most herds migrate during this period to Mali or to Senegal in search
 

of pasturage. A small amount are sedentary around towns and villages
 

(mainly weak or young animals, or.m.ich cows).
 



TABLE 9 SEDENTARY LIVESTOCK POPULATION 

TOWN NUMBER RANGING SHEEP RANGING CAIELS RANGING DONKEYS RANGING 
CATTLE DISTANCE GOATS DISTANCE (HEADS) DISTANCE (HEADS) DISTANCE 

. - (HEADS) (HEADS). 

TRARZA 

1. Ouad Naga 10 5 km 1.150 5 km 60 5 km 25 5 km
 

2. Amn Salama 130 20 km 2.300 20 km 500 20 km 90 

3.;Baralna •400 - 150 2 km 200 
 5km 100 

4.:R'Kiz 2000 15 km 2.100 5 km 600 7 km 6 

5. *nederdra .20 20 km 9.000 
 4 km 60 5 km 300 10 km
 

6. Rosso 5(0 15 km 20.ooo 2,5 km 1080 20 km 300 2-km 

7.. Keur Xacen( 10 8 km 230 autour du -  3 
village
 

8. Tiguent 20( 10 km 2.000 2 km 100 12 km 2o 

BRAKNA 

9. Aleg 80 15 km 300 15 km 20 15 km 1O0 

10. Bou Ghbciia A000 iC km 500 15 km 20 15 km 1000 

11. Cio.ggar Aon estime 15 km Non estime 2 km 100 - 100 

12. Dionaba 200 5 km 600 
 5 km 16 5 km 16 5 km 

13. Bababe 400 10 km 3000 7 km - - 600 

(1) These livestocK population figures are very approxipate and cannot be considered official. 

Source; RAMS Sura;y, 1980 



Table 9 (Cont'd)
 

TOWN UMBER L-TTIE 
(HELDS) 

RANGING 
DISTANCE 

SHEEP 
GOATS 
(HEADS) 

RANGING 
DISTANCE 

CAMELS 
(HEADS) 

RANGING DONKEYS 
DISTANCE (HEADS) 

RANGING 
DISTANCE 

GORGOL 
14. Kaedi 
15. i4'Bout 

1.500 
2.000 

15 km 
8 km 

10.ooo 
4.000 

7 km 
3 km 

-

-
- 1.500 

1.000 
-

GUIDl4AKA 
16. 'Aaghama 3.500 12 km 5.000 10 km 68 - 200 

GUID IMAKA 
•17. Selibali 
18. Quld Yenge 
19. &ouraye 

: 
2.000 

600 
1.000 

10 km 
9 km 

10 km 

6.000 
1.000 

700 

7 km 
9 km 

10 km 

-

-

-

-

_ 
_ 

2.000 
200 
700 

-
9 km 

10 km 

TAGANT 
20. Moudjeria 
21. MrfBaika 
22. Aghlambit 
23. .Tidjikja 

-
50 
40 

3.000 

-
7 km 
5 km 
5 km 

350 
2.200 
,400 
6.000 

10 km 
5 km 
3 km 
5 km 

20 
300 

30 
5.000 

20 km 
15 km 
5 km 
3 km 

40 
700 
100 

10.000 

-
-
-
-

ASSABA 
24. Boumdeid 
25. Kiffa 

100 
30C 

6 km 
8 km 

13.200 
1.200 

3 km 
5 km 

10 
120 

6 km 
13 km 

400 
450 

2 km 
around the town 

26. Kankossa 
27. An Tess 

3( 
2( 

10 km 
3 km 

1.000 
50 

5 km 
3 k 

-

-

-

-

20 
3 

1 km 
around the village 

28. Laouessi 
29. Barkewol 

10( 
20f, 

10 km 
6 km 

80 
.1.000 

5 km 
3 km 20 

"-
1 km 

50 
200 -



Table 9 (Contd) 

TOWN NI 4BER CATTLE RANGING SHEEP RANGING CALMELS RANGING DONKEYS RANGING 
(BEADS) DISTANCE GOATS DISTANCE (lEADS) DISTANCE (HEADS) DISTANCE 

(HEADS) 

30. Ghabra 200 5 km 2.300 5 km 7 - 150 -

HODH El GHARBI 
31. Tamchakett 700 -- 1,300 7 km 300 - 1n0 7 km 
32. A~oun 1.J00 7 km 1.500 3 km 100 12 km 200 2 km 
33. Koben! EOO 8 km 300 3 km - - 50 3 km 
34. Touil 1.C00 6 km 1.000 5 km - - 100 1 km 

HODH EL CHL.RCUj 
35. Timbedra 5.O0C 12 km 2.000 5 km 700 8 km 2.000 1 km 
36. Nema 
37. Oualat 

1.00( 
50( 

10 km 
15 km 

1.000 
300 

3 km 
7 km 

-
300 

-
-

700 
200 

3 km 
7 km 

38. Bassikcunou 2.00C 15 km 400 3 km 400 8 km 100 1 km 
39. Abdel Bagrou 1.50( 20 km 3.000 5 km - - 300 -
40. Bousteilc 1.00C 7 km 1.200 2 km - - 300 1 km 
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Sedentary cattle usually range over a distance of 5 to 10 km (at
 

times as far as 20 km) in search of meager forage. Straw is quite rare,
 

often localized in depressions. These animals must feed on the leaves
 

of various woody species, which are neither-abindant nor of high
 

nutritive value.
 

Herdsmen supplement their cattle's diet with scrap paper and
 

cardboard boxes, occasionally with purchased animal feed.
 

Due to their weight and heavy concentration, sedentary cattle
 

trample the soil and young trees.
 

"Sedentary" camels are much less numerous; they are usually
 

miJ4cows, young pack animals or animals brought to the town for sale.
 

They destroy shrubs and trees ("aerial pastures") as they are able to
 

reach the higher branches and are not bothered by thorns. As will'be
 

seen later, they are often quite selective of the species they consume.
 

Note: Sedentary camels are located mainly to the north of the 300 

350 mm isohyetal line, as they do not prosper in the more humid southern
 

zones (especially during the rainy season), where the,, are apt to contract
 

a variety of diseases.
 

Donkeys are quite numerous in all the towns and villages observed,
 

as they are extremely useful to man for the drawing of W;ater and the
 

transport of guerbas, merchandise or man, etc.
 

In addition, donkeys will eat practically anything: paper, cardboard
 

)oxes, dead wood and other waste material.
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They are very destructive of vegetation, particularly near towns, from
 

which they rarely stray. These donkeys do not appear to suffer from
 

the lack of pasturage near towns.
 

SPECIES CONSUMED BY ANIMAL CATEGORY
 

Goats and donkeys, as mentioned before, will eat all available
 

and accessible species.
 

Sheep are slightly more selective, and will not eat Calothropis
 

procera.
 

Cattle are able to tolerate more or less well 'uring the dry
 

season a certain number of trees and shrubs, a list of which is given
 

below.
 

- Gapparis decidua
 
- Balanite aegyptiaca
 
- 7izyphus mauritiana
 
- tytraina inermis
 
- Tamarix aphylla
 
- Acacia albida
 
- Acacia nilotica
 
- Acacia senegalensis
 
- Acacia raddiana
 
- Pterocarpus crinaccus
 

- Maerua crassifolia
 
- Acacia flava
 
- Acacia scyal
 
- Combretum glutinosum
 
- Guiera s~ngalensis
 
- Grewia bicolor
 
- Bauhinia reticulata
 
- Leptadenia Spartium
 
- Combretum micranthum
 
- Combretum aculeatum
 

The above list represents about 50% of the woody species censused for the
 

82 observation sites of this study.
 

19/ Based on 40 field questionnaires.
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Among these species, the most appreciated by,cattle seem to be
 

Maerua crassifolia and Capparis decidua, usually located in inter-dune
 

depressions.
 

However, often cattle have no choice and must eat less appetizii,g
 

species such as Boscia senegalensis, almost always found in clayey-sandy
 

rags.
 

Camels: Camels consume a more limited number of woody species,
 

but their height allows them to reach the branches which are not 

accessible to smaller animals. The species most appreciatedby camels 

are: 

- Leptadenia spartium 

- Acacia senegal 

- Acacia raddiana 

- Balanites aegyptiaca 

- Capparis decidua 

- Acacia flava 

- Maerua crassifolia 

Camels consume mainly these woody species, which are the most
 

common species in the southern third of Mauritania (see table of fre

quency of species, Chapter 32r!). Example: Balanites aegyptiaca
 

15% of observations (111 transects).
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3.4.3.2 GRASS PASTURES 

Grass pastures are very rare during the dry season and can only
 

be found in the lowlands and valleys. Towards the south, in the Guidi

maka, in the "new world" and in the southeast along the Malian border,
 

grasslands. are less pprse due to more abundant rainfall (500-600 mm/
 

year during good years).
 

However, due to the persistant drought, these pastures are decreasing
 

and have even disappeared in some regions. Before the drought, dried
 

grasses and straw were abundant during .the dry season, often lasting
 

until the following rainy season, thus permitting "carry-over" of herds.
 

The presence of a large network of firebreaks in zones which are at
 

present totally barren of vegetationcover attests to this disappearance
 

of grass pastures.
 

Grass pasture lands, which are already scare- elsewhere, are
 

almost totally lacking around villages and towns, as shown by Table 10.
 

The rare straw which occasionally can be found is not sufficient
 

to feed large herds. Even with adequate rainfall, the pressure from
 

animals does not permit maintenance of a new grass cover during the dry
 

season.
 

3.4.3.3 HUMAN ACTIONS
 

A ministerial circular of September 13, 1978, sent by the Ministry
 

of Rural Development to "all governors and all regional Rural Development
 

Services", forbids the cutting of green wood throughout Mauritania.
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Nevertheless, the local population continues unhindered to exploit the
 

existing meagre vegetation cover. When reminded that this is forbidden,
 

they argue that they have not choice but to cut, if they are to feed
 

their livestock, construct fences, etc. The Nature Protection Service
 

and other services which can sanction infractions have very limited means
 

of surveillance, and most cutting is done without their knowledge.
 

Thus, human actions are very destructive to vegetation cover, parti

cularly around towns and villapes.
 

I) Cutting to Feed Livestock
 

In order to feed their livestock, villagers chop branches from
 

trees and shrubs, particularly the higher branches which most animals
 

(except camels) cannot reach. Larger branches are partially split from
 

the trunk and hang down from the tree, giving it an "umbrella" appearance.
 

This practice is obviously extremely harmful to the plant.
 

Table 11 'Shows that certain species are more frequently cut to
 

feed lvestock: Balanites aegyptiaca, Acacia raddiana, Capparis decidua,
 

Acacia seyal, Acacia senegal, Acacia nilotica.
 

2) Other reasons for Cutting
 

Table12 gives the different uses of vegetation, based on the
 

questionnaires from th survey of 40 towns and villages.
 



TABLE M- 0 - present ; - absent 

TOWN/VILLA.E GRASS COVERAGE RATE TOWN/VILLAGE GRASS COVERAGE RATE

IUMBER COVER (%) NUMBER COVER (%) 

1 < 5 21 0 +40 

0 < . 22 0 2 

3. 0 
 ±20 23 
 0 + 40 
4 24 0 < 5 
5 0 <5 25 
 0 < 5 

6 0 -60 26 0 < 5 
7 0 /20 27 0 -20 
8 0 < 5 28 -. 

9 29 0 < 5 
10 0 < 5 30 0 < 5
 
11  31 0 < 5 
12 
 32 
13 33 0 < 5 

14 0 < 5 34 0 < 5
 
15 35 
16 
 36 . 

17 0 < 5 37 0 < 5
 
18 0 
 < 5 38 0 ± 30 
19 0 <(5 39 0 < 5 
20 3 + 0 40 



TABLE 11 - SPZCIES CUT TO FEED LIVESTOCK (BASED ON QUESTIONNAIRE OF TOWS/VILLAGES)
X: TREES CUT (40 'LIMWS &iND VILLAGES) : PRESET 

TOWN NLIOBER 


1.OUAD W.GA 


2.AIN S.LAIIA 


3.BareLna 


4.R'Kiz 


5.14ederdra 


. -6.Rosso 

7.Keur Massene 


8. Tlguent 


9.Aleg 


lO~ou -.
hbeira 


U.Choggar 


12.Dianaba 


BALAN1AES ACACIA CAPPARIS ACACIA ACACIA OTHER SPECIES 
AEGY"-TIACA RADDIANA DECIDUA SEYAL SENEGAL CUT 

0 0 0 0 Maerua crassifolia 
Comophora africana 

0 0 0 Naerua crassifolia 

X X X 0 

0 X X 0 Acacia flava 

Acacia nilotica 

X X X 

X X X Acacia albida 
Tamarix Aphylla 

Acacia Albida 
Acacia nilotica 

0 X X Maerua crassifolia 

X X X Boscia senegalensis 

0 K 0 0 Boscia senegalensis 

Maerua crassifolia 

X; Maerua crassifolia 

Acacia flava 

X X 0 Acacia nilotica 
Ziziphhlsmauritania 



Table 11 (Cont'd) 

TOWI NUIPER BALANITES LxACIA CAP-%RIS ACACIA ACACIA OTHER SPECIES 
AEGYPTIACA RIDDIANA ACIDUA SEYAL SENEGAL CUT 

13.Babab6 X X X X X Boscia senegalensis 

14.Kaedi X 0 X Acacia nilotica 

Bauhinia reticulata 

15.H'Bout x x x Acacia flava 
16.1aghana X X X X 0 Grewia bicolor 

17.Selibali X X X 0 Grewia bicolor 

18.Ould Yenge X X Sclerocarya Birrea 

U 19.Gouraye X X X 

Hyphaene th~balca 

Guiera senegalensis 
Acacia nilotica 

20.Moudjeria X X Acacia flava 

21.M'Bei1a 0 X 
Acacia ezaefifolia 
Acacia flava 

Acacia nilotica 
22.Aghla-nbit 0 X X 0 Salvadoria persica 

23.Tidjikja 0 0 Maerua crassifolia 

Calothropis procera 
24.Boumdeid 0 0 0 Maerua crassifolia 

25.Kiffa X 0 X Acacia flava 



Ti.fBLE 11 (CONT.) 

TOWN IUIMBER. BALANITES ACACIA CAPPARIS ACACIA ACACIA OTHER SPECIES CUT 
AEGYPTIACA RADDIANA ACIDUA SEYAL SENEGAL 

26.Kankossa 0 X X Combretum glutinosum 

Grewia bicolor 

27.A-Tn Teiss C 0 Bauhinia reticulata 

28.Laouessi 0 0 0 0 0 Acacia flava 

29.Barkevol X 0 0 0 auhinia rufescens 

30.Ghabra 0 0 0 

31.Tamchakett 0 0 0 Acacia flava 

U 32.Aioun 0 0 
-

0 

Commiphori .africana 
Acacia flava 

33.Koboni X X X Bauhinia r~ticulata 

34.Touil X X 0 Guiera senegalensis 

35.Timbedra.: X 0 X Acacia flava 

36.N~ma 0 1 X X 

3 7.Oualata 0 2 0 0 

38.Bassi Kounou C. 0 0 0 

39.Abdel Bagron X 0 X 0 Acacia flava 

40.Bousteila 0 X X Grewia bicolor 



TABLE 12 

CODE USE NUMBER OF OBSERVATIONS 
(40 QUESTIONNAIRES) 

A Beams and balks for roofing 38 

B Wood charcoal 25 

C Bark ropes 15 

D Handles for agricultural tools 11 

E Mortors, pestals, lowls 8 

F Firewood 7 

G evibas (branch, fences) 7 

H Well forks and pulleys 4 

I Handicraft items 

J Bedding 

K Bark to waterproof guerbas 

L Mats 
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Table 12 shows that the two major reasons for cutting woods are
 

for the construction-of roof beams and balks and for wood charcoal.
 

The Mauritanian sedentary populations construct "banco" housing,
 

which requires a beamed roof. 
The newer "sedentary" populations are.
 

mainly former tent-dwelling nomads (Moors and Haratines). 
 Wood supplies,
 

which were once sufficient for a small population of cultivators, now
 

no longer suffice; many species are sacrified to supply housing due to
 

increased sedentarization.
 

In addition, the consumption of wood charcoal has increased in
 

urban centers. In small villages or camps, gathering of dead wood was
 

sufficient 
.for fire building. However, in towns, the population
 

requirements are such that to find dead wood one must often go quite far.
 

Most wood charcoal comes from Senegal River valley. 
The main wood
 

employed is Gonaki6 (Acacia nilotica), which furnishes excellent char

coal, especially when cut green. 
 This tree is disappearing, due to
 

over-exploitation. 
 (The case of the Gonaki6 will be examined in
 

Chapter 3-7, "State of Classified Forests").
 

Table 13 shows the species cut according to the utilization of the wood.
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TABLE 13 

SPECIES USE CODE (SEE TABLE 17): 
Acacia nilotica A-B-D-G 
Balanites aegypt iaca A-D-E-F-G-H 
Mitragyna inermis A-C-J 
Acacia raddiana A-B-F-K 

Acacia senegal F 
Selerocarya birr6a E-I 

Combretum glutinosum A-B-J 
Grewia bicolor B-F 
Gui~ra s-ngalensis F 

Bauhinia Ret iculata E 
Hyphaene thgbalca A-E 
Ptgrocarpus eraneceus A 
Anogeissus l~iocarpus A. 
Bauhinia rufescens A-G 
Zizyphus mauritiana G 
Borassus flabellifer A-L 
Bombax costatum A-J 

Adansonia digitata C 
Dalbergia melanoxylon D 
Combretum aculeatum A-G 

Calot.flrepis procera A-J 
Acacia flava B-K 
Capparis decidua A-H 
Commiphora africana A-I-K 
Acacia seyal F-K 

Panicum turgidum A 
Maerua crassifolia A 

Boscia senegalensis A 

Total: 28 Species 
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After examination of Tables 12 and 13, a few remarks on the use
 

of certain species are in order (in particular, Bqlanites aegyptiaca,
 

Acacia nilotica and Acacia raddiana, the most sought-after).
 

Balanites aegyptiaca is a thorny tree which can attain a height
 

of 5 meters. Its wood serves for more than half the uses surveyed.
 

This would seem to be due to the fact that many other species are
 

becoming rarer and villagers are forced to use this tree, which is
 

becoming dominant (15% of species observed during 111 transects).
 

(See Table 11, Chapter 3-3).
 

Balanites aegyptiaca wood is fairly hard and has multiple uses.
 

In certain regions, this is practically the only tree found, which
 

attests to its resistance to animal and human depredations and to
 

drought (its resistance to drought will be examined in a later section).
 

This tree also has the ability to grow new shoots in places where it
 

has been cut or gnawed by animal teeth. Balanites aetyptiaca is found
 

on practically all types of soil.
 

Acacia raddiana is a thorny tree which can reach (under certain
 

favorable humidity conditions, such as found in lowlands or the edges
 

of oueds) a height of more than 6 meters. It is extremely com.on
 

throughout the entire sector under study (frequency: 8.2%, see Table
 

11, Chapter 3-3). It is usually found on sandy soils and is more common
 

to the north of the 400-500 mm isohyetal line (it can even be found north
 

of the 200 mm isohyetal line).
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Acacia raddiana wood is sought-after for multiple uses, from
 

beam construction to the stripping of its bark for water-proofing guerbas.
 
r 

It is also employed for wood charcoal.
 

However, this wood is not good for the fabrication of utensils,
 

tools or handicraft items.
 

Acacia nilotica, a large tree, is less frequently encountered
 

than the two preceding species (frequency: 5.4%, see Table 11, Chapter
 

3-3). These trees are concentrated mainly in the Senegal River valley
 

and along oueds, Their wood is excellent for charcoal and is greatly
 

sought-after. Acacia nilotica is at present being presently over

exploited; uncontrolled cutting is causing far more depradation than
 

the drought. (This subject will be examined later in the study).
 

Other species are of lesser importance, except Acacia senegal,
 

which provides gum arabic. However, massive uncontrolled bleeding
 

over many years considerably weekened these trees, which were then
 

decimated by the drought. This is especially evident in the Trarza
 

where there are veritable "pum tree cementaries".
 

The insignificant quantity of gum arabic marketed by SONIMEX.2/
 

last year reflects the precarious state of the gum tree forests.
 

(The case of .gum trees" ill be examined in Chapter 3-9).
 

3) PROBLEMS DUE TO ZERIBAS (Branch Fences)
 

In order to protect their crops (or corral livestock), farmers
 

construct fences of branches. These are called "zeribas" and are
 

found throughout Sahelian countries.
 

20Z In 1980, production of arabic gum was only 131 tons.
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The most efficient and common type of zeribas is composed of
 

thorny branches.
 

Protection of cultivated fieius is a necessiLy; given Ule nign
 

concentration of freely ranging livestock around towinsand villages.
 

However, the cutting of green wood is forbidden and, the,farmers usually
 

cannot find enough dead branches to build their zeribas. Metal fencing
 

is too expensive. Thus, the farmers find themselves faced with a
 

critical situation; they do not want to lose their harvests to various
 

waundering animals (the extremely agile goats are the worst offenders).
 

The farmers feel they have no choice but to ignore governmental restric

tions. Since the Nature Frotection Services have insufficient means to
 

efficiently control wood cutting, the risk of sanctions is hardly a
 

deterrent. In order to pet around restrictions, branches are cut
 

several kilometers from the village, far from "prying eyes", and left
 

to dry on the site. Later, the branches will be brought to the village
 

as "dead wood", supposedly gathered in the forest. These branches also 

serve to supplement livestock diets before they are used as seribas.
 

The most frequently cut species are Bauhinia rufescens, Balanites
 

aegyptiaca and Acacia nilotica, due to their "efficient" thorns. In
 

regions where few thorny trees are found (and especially around the
 

larger towns surveyed), the Calothropis procera bush is used for fencing.
 

This shrub is typically found on depleted soils. Fences are composed
 

of closely planted Calothropis stems. Calothropis fences were observed
 

around the following towns!:
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M'Bout, Moudjeria, Aghlambit, Tidjikja, Boumdeid, Kiffa, Kankossa,
 

Laouessi, Barkewol, Aloun el Atrouss, Koboni, Timbedra, Bousteila.
 

(Underlining of town names indicates abundant Calothropis procera,
 

an indicator of highly impoverished soils).
 

CLEARING FOR CULTIVATION
 

Rural exodus and the resultant sedentarization have -increased
 

urban populations and resulted in increased cultivation around towns.
 

The highest density of clearing for cultivation is found in the Senegal
 

River valley (walo and di~ri lands) and in the rainfed cultivation
 

zone (particularly in the Guidimaka).
 

Clearing destroys the vegetaton cover and concerns almost all
 

species present on cultivable lands. It is rare to find a field in
 

which even a few trees have been left to provide shade. The only tree
 

not cut was found to be Acacia albida, as the farmers know this tree
 

is useful for soil fertilization and provides a highly nutricio:s
 

fodder (leaves and pods) for livestock. In addition, certain religious
 

restrictions in the Senegal River valley may have originally prevented
 

--
the cutting of Acacia albida.2-I'
 

The highest level of clearing for cultivation was observed around
 

the larger towns of the Senegal River valley, particularly from Rosso
 

to Ka~di. On the oualo lands around Rosso, one finds hundreds of hectares
 

completely cleared. As far as the eye can see, the landscape is com

"21/ El Hadj Amadou Mamadou Camara, 97F, "Ener'y*i Wood and Wood
 
Charccal", OMVS Study for Mauritania and Senegal.
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pletely desolate- only a few tree stumps; many quite old, punctuate the
 

countryside.
 

Many islets of clearing for cultivation have already ravaged the
 

interior of classified forests and the protected Gonaki6 domains, Trees
 

are felled with axes or machetes and the-wood is used. During the con

struction of irrigated fields, thl trees are cut doim, leaving the surface
 

of the soil bare, often for several years, before irrigation begins. During
 

this period, it is prey to wind and water erosion,
 

In the southeast (rainfed cultivation zone), cultivation is more ex

tensive and brush fires are traditionally employed to clear the land.
 

However, the fairly severt governmnt retrictions concerning brush fires
 

has reduced use of this method. In addition, the disappearance of the dry
 

season grass carpet and the marked sparcity of vegetation in general has
 

tended to create a natural barrier tuibrush fires. This method could be
 

used again, ifT sufficient and well distributed rainfall occurs.
 

Brush fires are extremely destructive, killing a great number of woody
 

species. which require long periods to regenerate They also eliminate a
 

great deal of forage which would otherwise have been available to livestock; By
 

denuding the soil surface.. brush fires also favorize water erosion during the
 

rainy season and wind erosion durin! the dry season. They also destroy sur-

face organic matter and the heat destroys fauna in the surface of the soil.
 

3.L.3.4. THE DOUGhT AND VEGETATION
 

We have discussed the extremely destructive actions of man and ani-.
 

mals on the vegeta'don cover. Near. the towns and villages surveyed, the
 

destructive impact of humans and their livestock was evident.
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The drought hL." also considerably contributed to environmental degra

dation. However, around towns and villages, the ,"ht's effects have
 

been secondary to the actions of humans and animals.
 

The two main species found to be degraded near the 40 towns and
 

villages were (by order of frequency) (see transect sheets in Annex):
 

1. Acacia senegal
 

2. Commiphora africana
 

Less frequently, the following species were found to be degraded: 

- Acacia flava 

- Acacia raddi,.n 

- Balanites ae!i tiaca 

- Combretum glutinosum
 

- Sclerocarya birrea
 

- Grewia. tenax
 

- Pterocarpus luscens
 

Note: Acacia nilotica (Gonakig) was rarely found in the transects
 

conducted from 'the towns and villages surveyed, Elsewhere, (and
 

particularly in the Senegal River valley), their withered condition
 

is quite advanced. The Gonaki6 trees which survived the drought are
 

now being cut for charcoal (this will bc 4iscussed in Chapter 3-7),
 

"State of Classified Forests").
 

I. Acacia senegal
 

This thorny tree was often observed to be dead, but stll standing,
 

without apparent signs of cutting. At other times, these trees had
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fallen into a pile of branches and debris. Acacia senegal were most
 

affected by the drought in shifting-dune zones (particularly in the
 

Trarza).
 

It would appear, however, that Acacia senegal was weakened by
 

massive bleeding for gum arabic well before the drought. The drought
 

precipitated the death of these trees. Thus the gum trees were victims
 

.of both human actions aiid deficient rainfall.
 

2. Commiphora africana
 

This tree, typical of Sahelian milieus, is characterizeQ Dy ITS
 

almost continual absence of leaves. It has a thick milky sap and is
 

thus highly osmotic. Commiphora africana has not withstood the drought
 

well and is often found to be withered, more so to the north of the
 

300 mm isohyetal line. The weak ro~ting system of this tree may
 

partially explain this. As this species was rarely cut, it would
 

seem that the drought was mainly responsible for its destruction.
 

3. Remarks concerning other common species
 

Balanites aegyptiaca was almost never found toibe withered. This may
 

be expjAined by several factors:
 

- this tree has a pivotal root which can descend to a depth of 

19 meters, permitting access to water tables not available to other 

trees. It can thus resist the hydraulic deficits during drouaht.
 



- this tree possesses numerous long thorns and very small leaves, 

which limits transpiration
 

- this tree is quite resistant to termites (which since the drought 

began have considerably weakened or killed many plants)
 

this tree is also resistant to intensive mutilation.
 

Acacia raddiana is rarely found to be withered and saems to have
 

well resisted the effects of the drought. This is certainly due to
 

its root system, which can attain deeper humid zones in the soil, its
 

thorny branches and its small leaves. It can g'so withstand mutilation,
 

such as cut branches or stripped bark, even during the current drought.
 

This tree prefers a sandy or sandy-clayey soil.
 

3.4.3.5 SOIL DEGRADATION AROUND TOWNS AND VILLAGES
 

Degradation of the soil was quite marked around the locations
 

surveyed and is related to ,the intense destruction of the protective
 

vegetable cover.
 

Mechanical soil erosion, whether due to wind or water, should
 

be distinguished from chemical depletion, which is lowering of
 

fertility (or sterility) resulting from over-exploitation and insuffi

cient fallowing of the land (at times, fallowing being altoge.her
 

absent).
 

Wind erosion is characterized by:
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shifting dunes: new dunes are formed (as at Barkhane) or old
 

duues, which were once fixed by vegetation before the drought,
 

become mobile.
 

sand covers, which progressively invade cultivated fields and
 

mask clayey depressions
 

sand-filling of oueds.
 

Water erosion provokes ,both:
 

gulleys and
 

deposition filling.
 

Chemical depletion renders the soil unsuitable for cultivation.
 

Only a few species, such as Calothropis procera, can grow on these
 

impoverished soils, which become barren and thus more susceptible to
 

wind and water erosion.
 

The frequency of "sand winds or storms" attests to'the intensity
 

of wind action, which is less and less hindered'by vegetation screens.
 

SIZE OF DEGRADATION ZONES AROUND TOWNS AND VILLAGES VSURVEYED 2Y_
 

(See Table 14).
 

The size of degradation zones around urban centers is quite
 

variable. Certain trends may be considered as functions of geomorpho

logical units and their associated soil types, but given the small
 

observation sample (40 towns), it is preferable not to be too categoric.
 

22/ The term "zone" was preferred to "ring", as degradation is often not
 
doncentric around the town. The term "intense degradation zone"refers
 
to areas where the soil surface is totally bare or hardly covered by
 
vegetation.
 



TABLE 14
 

SZE OF U1ARKEDLY DECRADED ZONES AROUND TOWNS AND VILLAGES
 

to Populatiot Average Size (meters) Soils Topography Geomorphological Unit 

1 830 1,000 m clayey-sandy Inter-dune depression Trarza dunes 

2 1,19Z 50 m Sand cover 
on clayey Inter-dune depression Trarza dunes 
subsoil 

3 l,128 1,000 - 2,000 m Fixed sandy Inter-dune depression Trarza dunes 
soils 

4 1,744 500  1,000 m soils clayey Plain, edge of lake South of Trarza 
to clayey- Edge of lake 
sandy R'Kiz 

5 3OL0 Sevral kilometers Sandy soil Flattened dune Trarza dunes 
on dunes, belts alternating 
sandy-clayey with depressions 
soil in 
'gouds' 

6 6,178 Feveral kilometers Clayey-silty Zone of Senegal Large alluvial 
sandy soil 
with indurated 

River plain valley (Senegal 
River). 

surfaces 

7 1,292 lo clear-cut Sandy soil on Sceession of dunes Large alluvial 
2one dunes. Clayey and clayey lowlands valley (Senegal 

sandy soils on the edge of the River) 
in "gouds" Senegal River %hlo 
clayey soil lands 
in 16ilo. 

80,S 600 m Sand Fmall dunes 
 Trarza dunes
 8 



TAHLE 14 (Cont.)
 

10 Fopulation •verage - Size 
,meters) 

Soils Topography Geomorphological 
Units 

9 5,185 200 - 1,000 m Aftout rag type, 
clayey-sandy with 
ferruginous gravel 

Flat, slightly 
gulleyed relief 
of the Aftout 

Erakna 
Aftout 

I0 376 1,500 m Dune sands Dune belts alter- Irakna dunes 
nauting with flat 
bottomed depressions 

11 1,884 1,000 m Lowland, sandy 
clayey soils-.. 
Dane belts to: 
the north 

Flat relief on the 
edge'of the Aftout 

Contact zone 
between Aftout 
and rakna 
dunes 

1 2 %7 500 m Sandy and gravelly
(quarty & schist) 

Large dune over-
hanging a. dam 

Aftout 

13. 33243 500 m Gravel plains 
alternating with 
sand plains 

Flat surface 
on the edge of 
Senegal River 
1'lo lands 

Major alluvial 
valley of Senegal 
River 

14 a, 71 Several kilometers Sandy-soil 
gravel 

with lare rock. 
Fairly flat 
relief 

Major alluvial 
valley of Senegal-
River 

15 3, 9)8 L,000 m Sandy-c layey 
soils, small 
gravel 

. Slightly rolling 
plain, cut by 
gulleys 

M' out Aftout 



TABLE 14 (Cont.) 

M Population Average Size Soils Topography Geomorphological 
(meters) Units 

16 4,45 - 1,000 m Sirdy to clayey Plains bordering major alluvial 
sand soil Senegal River valley (Senegal 

River) 

17 5,872 1,000 m Ferruginous and Relatively flat Clayt'y-sandy 
quartz grvel plain stoney plain, 
Tamped soil with in selbergs 
Fand covers 

18 1,324 Indistinct Zone S ndv on dunes Edge of Yarakoro Farakoro dunes 
clayey in lowlands many marigots 
sandstone slightly rolling 
gravel covers plain 

1 9 _j4 Indistinct Zone Rocky depressions Fairly uneven major alluvial 

clayey soil relief valley (Senegal 
in lowlands sandy piedmonts River) 

20 1, 935 700 to 2,000 m Alternating Piedmont west of Tagant massive 
clay and slabs of Tagant. (sandstone) 
sandstone; Plain surrounded 
Clayey substiatus by dune belts 

21 ,O10 'Indistinct Zone Clayey silty Tamourt Ennaaj Tagant "-ssive 
soil valley, Eurroundedby Tagant heights

(sandstone) 



Table 14 (Cont'd)
 

1) Popalatiop Avexa.e Size 
(meters) 

22 773 1,000 

23 7,326 50 to 1,000 

24 662 500 to 1,000 

25 9,653 800 to 1,000 

26 ,62D 1,000 

27 295 Irrl stinct Zone 

Sails 

Rocky, bare soil 
on slope 
sandy soil in 
valley 

Sindy.soil 

+ fixed, rocky 

substratum 


sandy soil on 

clayey substratum 


Little fixed sandy 

soil 

clayey-stoney 

soil in rag 


Sandy soil 

alternating with 

depression zones 

on the edge of -

Karakoro dunes 


Clayey soil in 
lowlands and 
rocky soil on 
-crests and
 
slopes
 

Topography 

Vbstern valley of 
Oued el Abied, 

bordered on the
 
east by Tagant
 
plateau
 

Sandy, large alluvial 
valley of Tijikja 
oued
 

Flattened dunes 

slightly hilly. 

relief 


Billy dune relief. 
Alternating stoiey
 
rags and large
 
basins
 

Sandy plain on 
eastern border of 
Ka rakoro.. 
Alternating dunes 
and interdune 
depressions 

Gilleyed and e-'ided 
surface on--Aff 61 
plateau 

Geomorphological 
Units 

Tagant plateau 
(sandstone)
 

Tagant plateau
 
(sandstoie)
 

Sandy plain between
 
Tagant and Assaba
 
to the west and
 
Aff ol6 to the east 

%me 

Karakoro dunes 

Aff ol- Plateau 



Table 14 (Cont'd) 

to PopU la tioh Average 
(meter s) 

ize. Soils Topography Geomorphological 

Units 

28 97-" 1,000 to 3,000 m Rocky-clayey soil Aftout Rag, flat 

terrain with ru-

Aftout rag 

29 2,012 300 to 500 m Sandy soil 
substratum 

on clayey 

merous gulleys 

Flat Aftout zone 

with gulleys 
Aftout rap 

30 1,46 4,000 m Fairly compact 

clayey and sandy-

soil in gulley 
lowlands 

Ghabra oued plain 
clayey-stoney rag 

Aftout raq 

31 937 500 m more or less fixed. 
sandy soil 

Dune zone alter-
nating withdepressions. 

Affoli plateau 
(sandstone) 

32 5,245 1,000 m Sandy-clayey on 
rocky soil 

Fold in Affolg 

sandstones 
Affol6 Massive 

(sandstone) 

33 1,20b 1,500 m Clayey and 

stoney soil 
relatively flat 
surface, slightly 
incized by a oued 

sandy Hodh 

domain 

34 6Lt1 4,000 m Clayey soil 
with 
sand cover 

O.ed depression 
and small 
sand covers 

Hodh clayey 
sandy domain 



Table 14 (Cont'd)
 

D Popila tion Av Eag e Size Soils Topography Geomorpholoj ica1i 
( eters) 

Units
 

35 5,104 	 4,000 . rd yard clayey amourt valley 2&rd y 1W hs plains 
soils 
 plain and depres

sion
 

-36
7, 5-11 2,000 	 Clayey_ ard stoney Dhar N~ma piedmont Dhar Nma 
soils rag (gentle slope) (sandstone) 

..- .. 1,059 4,000 Sandy soils with37 

Oued valley surrwan- Dhar ualata 

clayey and stoney ded by the Dhar (sand.stone) 
zones .	 Oualata rocky 

escarpments (said stone) 

38 1,785'. 3007to 	600 

: .. 'clayey 

Very compact Plain, alternating Clayey-sandy
soil low dunes and Hodhs plain 

clayey plains
 

39 25 177 	 1,000 Compact clayey Rather flat oned Same
 
soil 
 flood" zone' (slight 

depression)

40 1,099 
 1,000 Clayey soil with Plain 	 Same
 

sand 	cover
 

Sourc e: Author, PMS, 19fO 



-71-

Villages with small populations located on rags or clayey-sandy
 

plains had proportionately greater degradation zones 
than did larger
 

villages or villages located in other physical milieu 6 . These
 

villages were:
 

Number inhabitants 
 Size of Degradation Zone
 

Laouessi 975 1,000 to 3,000 meters
 

Ghabra 1,467 
 + 4,000 meters
 

Touil 681 
 + meters
 

One explanation may be that the rag or clayey-sandy surfaces are
 

rapidly flooded by rainwater and filled by the fine soil particles
 

they carry (clays and silts). This phenomenon is worsened by the
 

disappearance of vegetationcover. Plant regeneration becomes very
 

difficult, sometimes impossible, due to the indurated nature of the
 

soil. As vegetation disappears (due to cutting, trampling , grazing
 

and drought), the bare surfaces are enlarged, as most species cannot
 

grov on such surfaces
 

Sites with large populations also have large degradation zones
 

(several kilometers), for which the limits are often difficult to
 

determine in the field (examples: Rosso, Ka6di, N~ma, Timbedra).
 

However, certain sites have proportionately less extensive degradation
 

zones given their larger populations and regardless of geomorphological
 

units (see Table 14) (examples: Barkewol, Aloun el Atrouss, M'Bout,
 

Bababg, Aleg, Tidjikja).
 



In order to comprehend these.apparent-paradoxes, more detailed
 

studies would be required.
 

Note: These are zones of marked degradation around towns and villages,
 

where the soil surface is visible due to scarcity of vegetation (or
 

total lack of vegetation). These degradation zones are more extended
 

at the level of density and presence-of plant species: we observed that
 

the nearer we approached the town,- the smaller the number of species.
 

Inversely, the number of species increases over very variable distandes
 

as one leaves the town, and finally stabilized. An example is Ouad Naga,
 

in the Trarza:
 

Following a northeasternly direction in the "goud" (inter-dune depression)
 

from the edge of the village, the soil is covered in the following
 

hanner: 

from 0 1100 meters - bare soil, clayey-sandy, invaded by 

sand, rare tufts of very small Leptade

nia spartium (!'Titarik", in Moor), with an 

average spacing of 30 - 50 meters. 

from 1000 m to t'5 km (3 miles) - Appearance of a greater number of
 

species:
 

Leptadenia spartium
 

Commiphora africana
 

Maerua crassifolia
 

Acacia raddiana
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Acacia senegal (very rare)
 

Capparis decidua
 

Ba!anites aegyptiaca
 

However, the vegetation cover is sparse and pants are spaced on-an
 

average of 20 to 3 meters.
 

At times, dried grasses are found: 
 Panicum turgidum ("Markba" in
 

Moor) and "Akchit" '(Moor), which could not be identified as to species
 

due to its advanced state of withering.
 

WIND AND WATER EROSION
 

I) Shifting Dunes
 

We observed that for all the towns located in sandy milieus
 

(Trarza-Brakna dunes, sandy Hodhs plains), there are problems due to
 

the shifting of free sands or of 
-formerly fixed dunes, regardless of
 

population size. 
However, dune shifting phenomena become worse as
 

rainfall decreases (correlatively with the latitude towards the north).
 

Between the 170 and 180 latitudes north, shifting dune phenomena
 

were observed to be greater than in other sandy geomorphological milieus
 

(see Table 15 and 16) 23/
 

This would appear to be due to the fragility of the environment
 

at this latitude, with an average rainfall (during a normal year)
 

23/ Mr. Christian Barral, or ORSTOM, noted during the seminar on deserti
fication (Nouakchott, May 26-28, 1980) that he had encountered this
phenomenon of intensification of shifting dunes between 170 and 180 lati
tude north in other Sahelian countries.
 



of 200.to 3OO mm, which is insufficient given athe increased sedentary
 

population aud itp livestock.
 

Table 15 gives a list of shiftinp dune phenomena per site.
 

Table 16 (at chapter 3-4-5) complements Table 15 by giving: location
 

of tbwns by latitude, degradation of sril, population, main activities
 

and physical milieu. Iz shows that only those towns located in sandy
 

tifieus have problems with shifttng dunes; at times, as at Jareina
 

and Tiguent, in the Trarza, houses are menaced by mobile sand. % m'e
 

houses are pushed over, others are invaded by sand and become uninhabi

table. On a long term basis, the.entire town may be destroyed. Moudjeria
 

'below the Tagant, is literally invaded by sands from the vast dune belt
 

to the west of the town. Over several months, tons of sand have invaded
 

the courtyard of the Prefect's house.
 

Sand Covers
 

All the towrs and villages surveyed were affected by sand covers.
 

The questionnaires show that sand covers worsened during the drought.
 

For certain sites near rags and clayey--sandy plains, sand covers did not
 

exist before the drought. They are linked to the disappearance of
 

vegetation cover, which formerly fixed the soil and serve,' as a wind
 

screen. Wind velocity is higher due to decreased vegetation resistance
 

near the soil, so that fine particl.es are torn from the surface. The
 

finer particles are carried high into the air and transported great
 

distances, invadinp f r-away rags, crop fields, etc. Comparison of aerial
 

http:particl.es


TABLE 15 

Town Number 
and Administ. 

Region 

Houses 
Menaced by 

1.nes 

Stationary 
Dunes before 

Drought 

Shifting 
Dunes 

Remobilized 

Dunes 
Worst Year of 
Rainfall Defici 

TRA32A 

S 

I 

2 

3 

4 

5 

.7 

8 

FEW 

IEW 

VERY MANY 

NONE 

MANY 

NONE 

MANY 

VERY MANY 

YES 

YES 

YES 

NO DUNES 

YES 

NO DUNES 

YES 

YES 

YES 

YES 

YES 

NO 

YES 

NO 

YES 

YES 

YES 

YES 

YES 

NO 

YES 

NO 

YES 

YES 

1972 - 1973 

1972 - 1973 

1972 - 1973 

1972 - 1)73 

1972 - 1973 

1972  1973 

1972  1973 

1973  1975 

BRA KA 

9 

10 

11 

12 

13 

NONE 

M4ANY 

FEW 

ERY MANY 

NONE 

NO DUNES 

MORE OR LESS 

YES 

MORE OR LESS 

NO DUNES 

NO 

YES 

YES 

YES 

NO 

NO 

YES 

YES 

YES 

NO 

1973 

1979 

1972 

1978 

1972 

GORGOL 

14 

15 

16 

NONE 

NONE 

NONE 

NO DUNES 

.NO DUNES 

M) DUNES 

NO 

NO 

NO 

NO 

NO 

NO 

1972 

1979 

1978 



TABLE 15 (Cont.) 

Tow a Number 
and Admin. 

Houses MEnanced 
b: iunes 

Stationary Dunes 
before drought 

Shifting 
dunes 

Remobilized 
dunes 

Worst Year of 
Rainfall deficit 

Region 

GU ID NFAA 

17 NO. DUNES NO NO 1978 

-NJ 1979 
19 N NE NO NO NO 1979 

TAGA NI 

23 V MANY YES YES YES 1979 
21 MANY YES YES YES 1979 
22 MANY NO DUNES YES YES 1973. 
23 FEW NO DUNES BEFORE YES YES -1979 

THE DROUGHT 

AS SA3A 

24. VERY MINY YES YES YES 1972 
(i"kV.6 + 4 HOUSES 

COVERED) 
25 FEW . YES- .. YES YES 19.9 
26 NOE YES YES YES 1968 
27. NONE NO DUNES NO NO .1979 
2U3 N%.,E NO OUNEE NO NO 1969 



TABLE 15 (Cont.) 

Town Number houses menaced by Stationary Dunes Shifting Remobilized Worst Year 
anI Admin. Dunes before the drought Dunes Dunes of Rainfall 
Region Deficit 

29 No NO NO NO 1979 

30 NO NO NO NO 1973 

-Hodh El Gharbi 

31 Mtny YES YES YES 1979 

32 Few YES -YES YES 1973 

33 Many (5 houses) Dunes appeared YES YES 1979 

34 None NO NO NO 1971 

logh El Chargui 

35 Few Dunes appeared YES YES 1979 
around 1969 

36 Lone NO NO NO 1979 

37 Many YES YES YES 1979 

38 Ncne NO NO NO 1974 

39 Ncne NO NO NO 1974 

40 Ncne NO NO NO 1969 
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photographs from 1952-54 and 1979-80 show the marked increase of. sand
 

c.overage of the landscape.
 

Shifting dunes can be created in formerly bare zones by accumu

lation of these sand covers. This was observed outside the sandy zone,
 

on the Akjoujt road. Very mobile crescent dunes ("Barkhanes") were
 

formed everywhere over the bare rag and invaded the road.
 

For all field questionnaires, it was answered that sand winds had
 

increased since the drought. This phenomenon is particularly harmful
 

to vegetation, asiplants are subjected to drying and whipping by moving
 

sand particles.
 

Water Erosion
 

The destructive effects of.water erosion are secondary to wind
 

erosion. Due to the sparse and poorly distributed annual rainfall
 

during the current drought, much of the water evaporates from the soil
 

surface. In sandy areas, water infiltrates and there is practically
 

no surface runoff.
 

However, on clayey-sandy surfaces and sandstonL, runoff is possible.
 

Water collects in oueds. Since there is sparse vegetationcover, runoff
 

is rapid, creating gulleys in clayey-sandy geomorphological areas such
 

as the Aftout. However, gulleys were not observed around most of the
 

towns and villages surveyed (exceptions were: Rosso, Dionaba, El Ghabra,
 

and Bausteila).
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Throughout the Aftout, one finds deepening of exisitng gulleys- these
 

do not, however, appear to affect the local populations.
 

2) Soil Depletion
 

Soil depletion is only discernible by laboratory analysis or by sur
veying cultivators. However, certain polants are excellent indicators of the
 

agricultural potential of the soil.
 

In the southern third of Mauritania, when Calothropis procera is pre-
sent, this indicates soil impoverishment, when Calothropis is particularly
 

dense, the soil may be sterile.
 

On the edge of the town of R'Kiz, a strip of more than 1000 meters
 
(located on the northeastern edge of the lake) is cu',,cred by a veritable
 
01forest" 
of very large Calonthropis procera. This zone had been extensively
 
cultivated and has become infertile. Other large belts of Calothropis
 

were seen near'Timbedra, Kiffa, Aloun el Atrouss, (I'Bout, and 14oudjeria.
 

In the present situation of rainfed agriculture (between 350 and 650mm)
 
in Mauritania 24/ beyond ecological and climatic conditions which constantly
 
expose the milieu to such con1.equences, the techniques of this kind of agri.-.
 
culture only increase the vulnerability of this milieu to these consequences,
 

leaking to 
serious deterioration in the ecological and.socio-economic do-
mains. In effect, these methods of cultivation do not ever consider the pro-
blems of restoring the soils or of conserving their structure and fertility,
 
now undermined by inappropriate methods of cultivation and a non restitution
 
to the soil of the elements removed by crops. This leads 
to a rapid exhaustion
 
of the soil, causing farmers to give up their land either temporarily or
 
permanently, especially in years of bad weather, for land or 
at least land
 

that is more suitable for cultivation.
 

The main consequence of the phenomenon of land abandonment in rainfed
 

agriculture is the exposure of particularly vulnerable soils to the dangers
 

of deterioration through wind and water erosion.
 

Soil Asphyxiation -This affects recessional agriculture behind dams and in
 
natural bottom lands: 
the more years the soil is cultivated, the more it is
 

25/apphyxiated---, causing a drop in its agricultural value. This process seems
 
to be most marked in the lowest parts of depressions, where pseudogleys
 
form. This I.ind of deterioration is quite significant, affecting most areas
 

that are cultivated after being submerged, but its seriousness depends on
 
the duration of submersion and the alternation of dessication and water
 

absorption.
 

24/ See subsector study on RainfedAgriculture by Habib Kraiem, PsJ1S, 1980.
 

25/ Charles Tount 1q777
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3.4.4. ANALYSIS 6F AERIAL PHOTOGPAPHS (1952-54 to 1979-80)
 

For the Sites of Mederdra, Boutilimit Aleg and Selibabi (see Figures
 

II through 14, Annex I).
 

The comparative study of the changes over a period of 28 years around
 

these towns is interesting in that it permits evaluation of the amplitude
 

of desertification by direct visualization of past and present situations
 

of each environment.
 

A. Mederdra (see Figure 9)
 

A geomorphological summary sketch was prepared based on the following
 

aerial photographs (scale 1/50.,000)

- AOF Mission 088 IGN, Jan. 20 March 23, 1954, and 

- OA!S Mission, Teledyne Geotronics, 2/8/1980. 

The surface area covered by this sketch is about 95 km2 (scalei 1/50,000)
 

The town of Mederdra was created well before Independance, it was an
 

old colonial post, where the Circle Commander was based.
 

Urban Growth 

There are no figures available for urban growth. The aerial photo-

graphs reveal very slight urban extension, but heavy increase of the den

sity of dwellings within the former toyri limits. Tents dispersed around
 

the town appear on the recent photorraphs.
 

Shifting Dunes
 

A shifting dune existed in 1954 (marked DVI on sketch) to the south-

east of the town. On 1980 photographs, this dune has extended towards
 

the north (marked DV2).
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Map of Mederdra 1954-1979 Figure 9
LEGEND: 
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In addition, three new dunes 4re forming (DF.): one ,as a prolpn-, 

gation of the old.dune (DVI) in the. s.outh, the second to the north. 

ofthe new:.dune (DV2) and the third to the north of the town, on the 

other side of the "goud". 

These dunes in.formation are covered by only very sparse vegetation,
 

which is tending to disappear. The shifting dunes DVI: and DV2 are totally
 

bare.
 

Degradation of Vegetation Cover
 

Zone 2, around the town, corresponds to a degradation area already
 

visible in 1954.
 

In 1980, a vast lighter-colored zone (ZC) appears, of the same
 

type as Zone 2 in 1954. In this zone, the vegetation is less dense
 

than in the darker-colored peripheral zones (marked Z5).
 

In the lighter zone (ZC), it seems that the soil surface is more
 

degraded, due to trampling, ranging and cutting, than in the darker
 

zone (ZS). Marked wind deflation has resulted, because the soil is
 

less protected by vegetation, with stripping of the humiferous A
 

Horizon from the surface. This gives the zone a lighter color than
 

the other zone, which is darker because of hetter preserved humus.
 

This phenomenon must htve been considerable, if we judge by the
 

marked contrast between the coloration ,of the two zones.
 

revious PLgfwil
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Near the town, three perimeters appeared relatively wooded in -1954
 

(Perimeters marked I), with low vegetation corresponding to newly
 

planted trees. In 1980, these same perimeters appear much lighter than
 

in 1954; there remains practically nothing of the former vegetadon 
cover.
 

In 1980, a grayish zone is observed in the goud, which corresponds
 

to a rewooded zone not visible in 1954. This is a densely planted wood
 

of large Acacia raddiana. This zone, in the heart of the town, is
 

protected and su~ervised by the administration, and thus is spared cutting.
 

This wood is an example of the fact that vegetation can prcsper in
 

certain zones such as gouds (interdune depressions) where it finds more
 

favorable humidity conditions, if it is spared the destructive actions
 

of man.
 

Case of Tin-Yera Classified Forest and Rewooded Perimeter of
 

Mederdra
 

The classified forest of Tin-Yera was created by classification
 

decree 3519/SE/F on 11/21/45, as a "gum tree grove':, Acacia senegal
 

being the dominant, and almost only. tree. In 1945, the classified
 

forest covered a surface area of 1100 hectares. On the 1954 aerial
 

photograph, the forest site appears darker than at present, with
 

fairly dense trees. At that time, one could even see a perimeter within
 

the forest, to the northest of Mederdra (see sketch) which appeared very
 

wooded, of very dark color. Today there remains absolutely nothLng.
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The Tin-Yera classified forest appears the same as the surrounding desolate
 

landscape. The gum trees have been demolished (as observed by a RAMS
 

field trip) by intense cutting and drying and the presence of numerous
 

nomade camps.
 

The rewooded Mederdra perimeter, located to the south of the 

tovn, W is created by decree No. 1492/SE/Y... It was also a gum 

tree ;grove. At present, there remains practically nothing of this 

perimeter, hich blends with the meager surrounding vegetation. It has 

been invaded by Balanites aegyptiaca and Acacia raddiana, a sign of 

degradation. 

These two examples illustrate the amplitude of degradation of the
 

vegetation cover between 1954 and 1980.
 

B. Boutilimit (see Figure 10)
 

A geomorphological summary sketch was prepared based on the following 

1/50,000 scale aerial photographs: 

- AOF Mission 093 IGN (1954), and 

- OMVS - Teledyne Geotronics (2/8/1980). 

The surface area covered by the sketch is about 96 km2 (scale: 1/50,000).
 

The town of Bourilimit existed well before Independance; it is a former
 

colonial post, where the Circle Commander was based.
 

Urban Growth
 

The population of Boutilimit went from 2,774 inhabitants in 1961-62
 

to 7,261 inhabitants on Jan. 1, 1977 (Census Bureau, IRM, 1977), or a
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growth rate of more than 161.8%. "This is considerable growth for a town
 

located in a particularly:fragile dune environment. 'Since 1977, the
 

population has continued to increase.
 

Aerial photographa clearly show the prodigeous extens' 
 of the
 

town-between 1954 and 1980. On the-sketch, the vertical hatching cories7
 

ponds to the 1954 town limits, and the-horizontal hatching to the present
 

extension of Boutilimit. The extenBion zone contains mostly tents andl
 

huts around the former 1954 center, attesting to the extent of sedenta

rization affecting the Trarza region due to rural exodus caused by drought.
 

Shifting Dunes
 

In 1954, there were already two shifting dunes (Marked 1), to the
 

east and west of the town. Since the considerable dune remobiiization
 

has occured, correlated to the extension of the.town., This vp remobi

lization of dunes which were formerly fixed affects especially the dune
 

crests (revoir, svp.). In the immediate surroundings of the town, large
 

surfaces are affected by remobilized dunes (marked 2).
 

Causes
 

The town is located in a region receiving an annual average rainfall
 

of about 200 mm; its geomorphology is that of the.Trarza sand dunes.
 

.'The heavy concentration'of population in this fairly fragile
 

physical milieu has provoked more or less generalized remobilization of
 

sands which were formerly fixed by vegetation. The process iswell known:
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Intensive wood-cutting to satisfy-populations! needs, over-grazing,
 

trampling of dune slopes by man and animals.
 

In addition, the construction of a paved road, according to a FAO report
 

published in 1976 
6/, caused the sand to "lose all cohesion practically
 

from the point where the paved road crosses the dune, that is, about
 

1.5 km from the road and over a width of 100 to 400 meters".
 

Comparison of aerial photographs from 1954 and 1980 show that
 

vegetable cover has thinned considerably. The soil appears darker in
 

1954 than today; 
 wind deflation is certainly responsible fQr this color
 

change, the superficial humiferous A Horizon having been stripped away.
 

C. Aleg (see Figure II)
 

A geomorphological summary sketch was prepared from the following 

aerial photographs (scale: 1/50,000): 

- AOF Mission 094 - 1954 

OMVS - Teledyne Geotronics 12/31/79.
 

The surface area covered by the sketch is approximately 95 km2. The town
 

of Aleg was created by the colonial administration in 1904.
 

26/ 11. 
 Guigonis, "Rapport de Mission d'Evaluation dt Projet Forestier
 

au S~n~gal et Identification de Projets Forestiers en Mauritanie",
 

FAO-Rome, December 1976.
 



LEGEND: Map of Aleg 1954-1979 	 Figure 11
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Urban Growth.
 

The population of Aleg went from 1,360.inhqbitants in 1961-62
 

to 6,415 inhabitants in January, 1977 (Census Bureau,.IRM, 1977), or a
 

growth rate of.nmqre than 371,7%.. Since the last census in 1977, the
 

population has considerably increased. Aerial photographs markedly
 

show this population growth between 1954 and 1979. On the geomorpho

logical sketch, the vertical hatching corresponds to the present expansion
 

of Aleg and the dotted zones to urban islets in 1954. The present ex

tension zone of the town corresponds-mainly to "banco" constructions,
 

itboat nomad tents.
 

Geographical Location
 

The town is located on the southeastern border of the Aleg Lake.
 

The old town is built on an induratei butte, with slopes littered by
 

large ferrugineous rocks coming from the breakdown on the cuirass summit.
 

Three major geomorphological units are found around the town:
 

the clayey-silty-sandy surface of the Aleg Lake, to the east of
 

the town (marked A on the sketch)
 

the rag zone, scattered with low reliefs of ferrugineous cuirass
 

(marked B)
 

e zone of sandy plains or dunes, alternating with :ag surfaces
 

(marked C).
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Desertification
 

The average rainfall in the Aleg region is 264.1 
mm. Before
 

the drought, the lake de&erved its aame, as it filled during the rainy
 

season. 
Since the drought, only certain low areas are flooded.
 

We will examine:succeshively, by geomorphological unit, the
 

desertification process observed in the aerial photographs.
 

The Aleg Lake
 

In 1954, the Aleg Lake appeared much darker than today, with a
 

clear-cut and complex hydrographic-network. 
On Dec. 31, 1979, the color
 

is paler and the picture of the lake is blurred by a white veil. 
 During
 

a RAMS field survey, we observed the presence of small sand covers on
 

the dried lake surface. The local populations say these covers are a
 

recent manifestation of the drought.
 

On the 1979 photographs, one can see 
a zone (A2) possessing a very
 

pronounced dendrite structure. 
 The A2 type zone was found :in 1954 in the
 

zone marked A3, to the north of Aleg. 
The aspect of this vast zone 
(A3)
 

has totally changed; it is now 
imooth and the dendrite structure has
 

completely disappeared, invaded by sand cover.
 

Zones marked Al are former extension zones of Lake Aleg, which
 

were visible in 1954 photographs and which have disappeared on the 1980
 

documents. 
The zone marked A4 
concerns a temporary runoff zone 
linking
 

two parts of the lake, 'which would seem, acording to the photographs,
 

to be invaded by sand. The hydrographic network of the lake appeared more
 

dense and clear in 1954.
 



Vegetation
 

In 1954, thLre was considerable vegetation along the major oueds
 

of Lake Aleg in the southern part. This "'riverine"vegetation has
 

almost totally disappeared on the 1979:photographs."
 

Rag Zone with. Ferrugineous Indurations (B)'
 

The soil surface and ferrugi:cous indurations appear clearly on
 

suraceandrelefs27/

the 1954 photographs. In 1979, the soil surface and reliefs seem
 

drowned under almost generalized sand.covers. White striations oriented
 

from east to west underline the direction of the dominant wind-carrying
 

sands.
 

This zone (B> was already only slightly'wooded in 1954; it now 

has very meager vegetation (Boscia senegalensis. , according to the 1979 

field observations). 

Zone of Sandy Plains and Dunes Altdrnating with Ral Surfaces (C)
 

This zone is very light in color in 1979 photographs, but was
 

darker in 1954. This may be due to wind deflation having stripped the
 

humiferous superficial 'iorizon, or to greater soil humidity in 1954,
 

or both. As to vegetation, the 1954 photographs show greater tree
 

density than in 1979.
 

27/ Aerial photographs of 1979 are rather blurred, probably due to
 

sand winds. Therefore, we cannot be categoric.
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Thus, for the three geomorphological units studied, we note that there
 

is rarefication of vegetation cover and sand invasion.
 

Note: Around the town of Aleg, a' 
circular degradation zone was noted
 

in 1954. 
 In 1979, this zone was occupied by urban extension. The poor
 

quality of the 1979 photographs does not permit identification of an
 

existing "degradation circle".
 

D. Selibali (see figure 12)
 

A geomorphological summary sketch was prepared based on the 

following aerial photographs (scale 1/50,000): 

- AOF Mission 058, Feb. 20-22, 1953 

- OMVS - Teledyne Ceotronics, Feb. 12, 198C 

The surface area covered by the geomorphological sketch is about
 

99 km2 (scale 1:50,000).
 

The town dates from well before Independance. Like Aleg, Mederdra
 

and Boutilimit, it is a former colonial post, where the Circle Commander
 

was based.
 

Urban Growth
 

Urban population increased from 2,737 inhabitants in 1961-62
 

to 5,994 inhabitants in January, 1977 (Census Bureau, IRI, 
 1977), or
 

a growth rate of 119%.
 

Comparison of aerial photographs shows that the growth of the
 

town extends from the former cente
o. (vertical hatching) in two directions:
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LEGEND: Map of Selibaby 1952/53-1980
 

Figure 12
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east and west. This is due to the configuration of the surroundiig.
 

physical milieu: to the north and south, the town is bordered by
 

two large alluvial oued valleys, which are flooded during the rainy
 

season.
 

Geographical Location
 

S6libali is located in the heart of the Guidimaka, in the
 

prolongation of the metamorphic Mauritanides Arc.: It is built on
 

a sandy interfluve, in the middle of a clayey-sandy plain dotted with
 

inselbergs and cut through by a fairly dense network of oueds, which
 

flood wide alluvial plains where floodland cultivation is practiced.
 

S6libali is also in the center of the rainfed cultivation agro

ecological zone, .with an average annual rainfall of a little more than
 

600 mm (for the period 1941-L970).
 

Two major types of geomorphological units are found, often
 

overlapping:
 

Oued alluvial valleys (in.gray on the sketch)
 

Clayey-sandy interfluve plains, dotted with inselbergs.
 

Desertification
 

Desertification is much less evident ii this region than in
 

more northern areas receiving less. than 300 mm rainfall. However, the
 

comparative examination of aerial photographs shows that the environ

ment has been degraded since 1953.
 

Previous Page Blank
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Hydrographic Network
 

In 1953, it is not very marked on the landscape. However, in
 

1980, the hydrographic network appears more sharply and is considerably
 

darker. 
A possible explanation is that vegetation having thinned,
 

there were less barriers 
to surface runoff. The increased speed of
 

surface runoff may have limited infiltration (formerly favorized by
 

vegetation cover and soil himis). 
 The runoff channo.ls thus become
 

progressively gulleyed.
 

The darker tone of the hydrographic network in the 1980 photo

graphs shows the baring of the inferior horizons of the soil or :of
 

the subjacent darker rock (?). 
 In correlation with the increased
 

gulleying of oueds, sand invasions are found, especially along the
 

edges of oueds. A possible explanation is tha.. the oued banks have
 

been excessively trampled by animals in search of fodders (straws and
 

legumes) which survive the dry season better in depressions. The
 

trees along the oueds also attract not only livestock, but humans in
 

search of wood.
 

This continual movement degrades the soil by destroying vege

tation. 
This area sees heavy concentrations of livestock during the
 

dry season, migrating from the northern zones 
(Tagant) in search of
 

pasture.
 

It should also be noted that numerous oglats have been dug in
 

the oued depressions, provoking large concentrations of animals come
 

to drink.
 

http:channo.ls
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All these factors lead to remobilization of sands which were often
 

previously fixed in this;ouedregi6n.
 

According to the questionnaire, sand winds have increase d in the
 

region since the .drought began, depositing sand covers almost everywhere.
 

Rainfed Cultivation.
 

Rainfed cultivation was more intensively practiced in this region
 

before the drought. The-iainfall deficit of recent years has made it
 

increasingly risky.
 

Clearing for cultivation (both past and present) probably has played
 

an important part in the desertification process described above.
 

The 1953 aerial photographs show, to the east of the town, a
 

vast zone of intensive cultivation, well-defined on the landscape (see
 

zone with crosses on sketch). This 
zone has totally disappeared on
 

1980 photographs. 
 There are no other intensive di~ri cultivation zones
 

on the 1980 documents. 
However, traces of intensive floodland cultivation
 

in the oued alluvial va'leys around S6libali can be seen.
 

Other Indicators of Desertification
 

Tracks and paths: 
 Sharply demarkated on the 1953 aerial photographs,
 

they appaar somewhat "erased" on the 1980 photographs, as they are
 

masked by sand covers.
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Vegetation : Tree density appears less in 1980, attesting to thinning
 

of vegetation since 1953.
 

Lie vegetation cover appears very sparse along the oueds as compared to
 

1953, probably due to animal and human actions as described above.
 

Only the inselberg (rocky relief) slopes still carry fairly dense vege

tation, as their abruptness renders them.less accessible to populations
 

in search of wood and animals in search of fodder.
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3.4.5. SUM2.RY OF RESULTS
 

It is clearly apparent from the observations that human and animal
 

activities around town3 and villages (cutting, clearing, cultivation,
 

pasturage) are profoundly destructive of vegetation cover andl progressively
 

denude the seil surface, with resulting: dune encroachment, sand covers,
 

increase in velocity of winds carrying sand and dust, wind'deflation,
 

water erosion on certain surfaces (Aftout, edge of Senegal river),
 

induration of soil surface.
 

Table 16 suimaiizes the-main information for each town and village
 

studied. It shows:
 

location by latitude, by gruups of one degree between 190 and
 

140 latitude north (Column 1)
 

average tainfall (Column 2)
 

population (as of 1/1/77) (Column 3)
 

Mainactivities: livestock or agriculture (digri, palM'te,
 

vegetables, basin, oued floodland, oualo, irrigated) (Column 4)
 

- geomorphological data (Column 5)

1 

.
* 


nature of soil degradacion (Column 6)
 

qualitative estimate of degradation of Vegetadbincover.(Column 7)
 

This table shows that in all the agro-ecological zones concerned
 

by our study:
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- the Senegal River Valley 

- the rainfed cultivation zone 

- the oued floodland cultivation zone 

- palm grove zone 

- pastoral zone 

and no matter what the size of the town or village studied, there are
 

major problems of environmental degradation.
 

- The most fragile milieus are the dune milieus, which cannot 

tolerate heavy sedentarization. Sands rapidly remobilize and may
 

mena ,*e the physical existance of the town itself, in addition to the
 

harmful consequences for existing of potential agricultural activities.
 

Often, sand invades and seals off wells, which are essential for the
 

population. and their livestock.
 

- other milieus, rags, for example, are not as menaced by massive 

sand encroachment (sand covers, often coming from other regions, are 

still minor.
 

- However, woodey and herbaceous vegetation are not able to reimplant
 

on surfaces that are indurated or in the process of induration; on a
 

long term basis, this is harmful for pasturage and firewood supplies for
 

the sedentary populations.
 

Gulleying is usually localized in the Aftout zones and does not appear
 

to affect human activities, given the current sparse rainfall. However,
 

in the future, more abundant rains may fall on these particularly denuded
 

surfaces, causing deeper gulleying, tearing up the meager vegetation and
 

carrying off those arable soils which have been preserved until now.
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3.4.5.1 Natural Regeneration of Vegetation around Towns and Villages
 

Table 17 gives the list and location of woody spcies observea to
 

be in'the process of regenerating around towns and villages. For 23
 

species, young plants were observed (0.50 cm to 1 Meter in height).
 

However, it should be noted that the number of regenerating plants obser

ved was extremely small. This table indicates only their presence.
 

Often, only a few young plants are observed, located far from the
 

towns (at least one kilometer) and always outside the marked degradation
 

zones. The presence of these young plants does indicate, however, that
 

natural regeneration is possible even junder the current drought conditions;
 

the small number of regenerating plants appears to be due mainly to
 

sedentary livestock, which preve.ps their multiplication through grLzing
 

and trampling.
 

It is probable that efficient protection of these plants, by
 

placing the ranges near towns and villages off bounds to humans and
 

livestock, would, over r period of time, favorize natural regeneration
 

of woody species and even herbaceous plants (grains and legumes).
 

http:preve.ps


TABLE 16 

Towns, Villages Raiual1 
anI latitudes i(e-erage 

nm)(1) ; (2) 

Between 19 
°0 

aBd 18n0 

IPopulation-
;(1/1/1977) 

jCoverj (3) 

M"ain 

Activities 

")(5) 

l.Livestock 

Geomorpholog, 

Tagant 

"* 

Degradation 

(6) 

Remobilized 

Degradation 

of Vegetation 

Observed'(7) 

Great 

23 Tidjikja 14z.3 7,326 
2.Palm groves, 
Vegetables 

Large sands, 
valley and 

oued 

dunes 

22 Aghambit 

Betweeni 177 

same as 
idjikja 

773 l.Livestock 
2.Basin cult. 
and palms 

Tagant 
rocky and 
sandy 

1-10. Naga 

2.Ain Salama 

between 150-20C 

;+ 
200 

-

830 

1,192 

l.Livestock 

l.Livestock 

2.Vegetable 
cultivation 

Trarza 

dunes 

Trarza 

dunes 

bilis~es 

" 

Very 

great 

Very 

great 

3.Bareina .1,128 l.Livestock Trarze dunes Great 

8.Tiguent150 808 l.Livestock Trarza dunes Great 

2.Veg.cult 

9;.Aleg 264.1 5,185 l.Cult. fdieri, 
basin, veget.) 
2.Livestock 

Aftout rag Sand 

covers 
Great 

10.Bou Chbeira-t same as 
SAleg 

376 l.Livestock Brakna 
dunes 

Remobilized 
dunes 

Very 
great 

ll.Choggar as Aleg 1,184 l.Livestock 

2.Floodland 
culture 

Contact of 
rags with 
dunes 

Very 
great 

12.Dionaba 

2 

300 957 
i 

I 

l.Floodland 
cult. 
2.Livestock 

Aftout dunes 

and gulleys' 

great 



TABLE 16 (CONT.) 

Towns, Rainfall Population Main Geomorphology Soil Degradation 
Villages and (average mm) (1/1/1977) Activities Degradation of Vegetation 
Latitudes Cover Observed 
Between 17
and 18' 

20._,o.wdjeria 255.9 1,935, l.Livestock 
2.Palm cult. 

Tagant Pied. -;Remobilized 
mont, sand- dunes 

Very great 

t vegetable stone t sands 

21.W-eika same as 1,010 l.Livestock Tagant valley, Great 
2.Floodland alluvion deposits 
cult.+ vege- rocks * sand 
tables 

24.3oumdei- 250 mm 662 l.Floodland Sandy plains Very great 
cult. 
2.Livestock 

:31.Tamchakett 66.9 mm 937 l.Livestock 
2.Floodland 

Edge of Affolh 
rocks + sand 

" 
-

cult. 

:37.ualata kOO mm .1,059 l.Livestock Dhar Piedmont 

Floodland sandstone * 

culture sand 



TABLE 16 (Cont.)
 

Towns, Villa- Rainfill Population Main 
 Geomorpho- Soil 
 Degradation
ges and Lati- (a,erege mm) (1/1/1977) Activities 
 logy Degradation VegetationCover
tudes 

Observed
 

Between 160
 
and 17" :
 

4.R'Kiz 
 25C 1,744 l.Cultivation Trarza dunes Sand Cover 
 Great
 
(digri, walo) contact with
 
2.Livestock Clayey Lake
 

5.l4ederdra 
 3,080 l.Livestock
25C Trarz8 dunes Remobilized Very great
 
2.Cult.(dieri) 
 dunes
 

6.Posso': 
 310 6,178 1.Cultivation Alluvial 
 Water erosion Very great
 
(di~ri, Walo valley of 
 paving of soil
 
irrigated) Senegal
 
2.Livestock
 

7.Keur Macaie 
 300 1,292 l.Cultivation 
 River Remobilized Small
 
(digri, vege- valley 
 dunes
 
tables),
 

2.Livestock
 
13.Bababg 
 - 400 3,243 .l.Cultivation Interise Very great
 

(dizi,walo, 
 clearing for
 
irrigated) 
 cultivation,
 
2.Livestock 
 sand-covers
 

14.Ka~di 
 409.9 20,221 l.Cultivation 
 Sand covers -Great
 
(diri,walo,

irrigated) •
 



TABLE 16 (Cont.) 

Towns,villages Rainfall Population Main Geomorpho- Soil Degradation 
and Latitudes (average mr) (1/1/1977) Activities logy Degradation Vegetation Cover 

Observed 

15.M'Bout 4 7 3,208 1.Livestock Aftout Some Very great 
2.Cultivation rag sand
(di~ri, walo) covers " 

28.Laouessi :401 975 l.Cultfvation No marked Great 
(di~ri) degradation 

2.Livestock 
29.Barkewol - 4C0 2,012 l.Cultivation ' Sand covers Great 

(di~ri, flood-
land, irrigated 
vegetables) . 
2.Livestock 

C 30. Ghabra - 400 3,467 l.Livestodk Water erosion Very great 
2.Cultivation sand covers 
(di~ri, flood
land) 

32.Aloun 283 5,245 l.Livestock Affolk Remobilized Great 
2.Cultivation sandstone dunes 
(digri, walo) 

35.Timbedra 3L3 0 5.104 l.Livestock Sandy ': Very great 
2.Cultivation plain 
(irriated 
didri) 

36.Nema 315 7,577 l.Livestock Dhar-sand Sand covers Very great 
2.Cultivation stone 
(di~ri) colluvions 



TABLE 16 (Cont.)
 

Towns,Villages 
and Latitudes 

Raitrfall 
(average 
mm) 

Population 
(1/1/1977) 

Main 
Activities 

Geomorphology Soil 
Degradation 

Degradation 
Vegetation Cover 
Observe-, 

between 150 and
16c. --

16-4aghama 60( 4,486 l.Cultivation 

(disri)walo) 
2.Livestock 

River Valley Many sand 

covers parti
cularly in 
cultivation 

Very great 

17.S6liba.hL! 649 5,872 l.Cultivation Clayey-

zones 

Sand covers in Great 

(digri-basins) 
2.Livestock 

sandy-stoney 
plain with 
inselbergs 

cultivation 
zones 

S18.0uld YcngE. 

25.iffa 

550 

350,7 

1,324 

9,653 

1.-Livestock 
2.Cultivation 
(di~ri-walo) 

1 Cultivation 

Karakoro 
dunes 

Sandy 

Fixed dunes 
Light sand 
covers 

Remooilized 

Small 

Great 

(di~ri-hasins) 
2:Livestock 

plain dunes 

26. _aL-_o-

27.Ain Teiss 

457 

500 

1,620 

295 

l.Cultivation 
(di~ri) 

2.Livestock 

l.Cultivation 

Karakoro 
dunes 

Affol 

Remobilized 
dunes 

Slight sand 

Great 

Small 
(difri) 
2.Livestock 

sandstones covers 

3 3 ..Coboni 450 1,206 i.Cultivation 

(digri) 
2.Livestock 

Sandy 

plain 
Remobilized 

dunes 
Great 



TABLE 16 (CONT.)
 

Toms, villages Rrnlfall Population Main Geomorphology Soil Degradation
 
and Latitu-e (average mm) (1/1/1977) Activities Degrada- Vegeta:ico Cover
 

tion Observed
 

34. Touil 450 681 l.Cultivation Clayey- Sand - Very great 
(di~ri) sandy- covers
2.Livestock plain 

3R.BMssikounou 350 1,785 	 l.Cultivaltion Sand Small
 
(di;ri) covers
 
2.Livestock
 

39;ABdel Bagrou 450 2,177 l.Cultivation Great
 
(di6ri)
 

-- 2-.Livestock
 

40.Boustella - 450 1,099 	 l.Cultivation Sand Very great 
(di6ri) covers 

_______-____2.Livestock 
 and gulleys
 

Between 14 and 150
 

19.Gouraye (Bakel) 712 554 l.Cultivation River Sand Great 
(di~ri t Walo) valley covers 
2.Livestock 
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TABLE 17: WOODY SPECIES WHICH ARE REGENERATING (0.50 to 1 M) -
LOCATION AND FREQUENCY (SEE TRANSECT SHEETS FOR
 
TOWNS AND VILLAGES IN ANNEX).
 

SPECIES TOWN AND VILLAGE NU11BERS FREQUENCY (COMPARED 
TO OBSERVATIONS OF 
REGENERATING SPECIES) 

Capparis decidua 1-2-4-9-12-13-22-24-28-29-30 5.2 

Acacia senegal 1-3-4-5-8-16-17-18-26-27-28 9.0 
29-32-33-34-35-38-39-40 

Balanites aegyptisca 1-3-4-5-6-7-8-10-11-12-13 17.6 
14-15-16-17-18-20-21-22-23.
24-25-26-27--28-29-30--31-32
33-34-35-36-37-38-.39-40 

Acacia raddiana 2-4-5-8-10-14-20-21-22-22  9.5 
24-25-26-31-32-35-36-37-38
39-

Maerua crassifolia 2-8-10-11-2U-22-23-24-25-31 6.6 
32-36-37-38 

Zizyphus mauritiana 4-12-14-17-25-26-.27-28-29 6.6 
30-32-34-39-40 

Tamarix .a'hyla 6-7 0.9 

Acacia Albila 6-7-33 1.4 

Acacia seyal 6-12-19-22-28-33-35-36-39 4.2 

Euphorbia 7-22-23-24-32-37 2.8 
balsamifera 

Acacia nilotLica 7-21-27-34-39-40 2.8 

Boscia senegalensis 9-10-11-13-14-17-22-23-27- 6.1 
31-32-37-38 

Commiphora africana 11-27-35 1.4 
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TABLE 17: . _(CONT.) 

SPECIES -

Acacia flava 

TOWN. APM VILLAGE NUMBERS 

12-14-15-20-22-25-28-29-30 

31-32-36-37-38-39 

FREQUENCy, (.OMPAREb 

TO OBSERVATIONS OF 
REGENERATING SPECIES) 

7.1 

: 

Bauhinla rufenscens 14-17-2F,-29-30-32-33-34-39 

40 
4.7. 

Calothropis procer' 

Indigofera sp. 

15-22-23-25-26-28-9-32-33 

35-40 

15. 

5.2' 

0.. 

Combretum 

glutinosum 
16-17-19-26-27-33-40 3.3. 

Bauhinia reticulata 17-19-27 

Guiera senegalensis. '27-34 

Grewia bicolor ... 

Ad6nium sp. 

Pt~rocarpus luscens 

27-34-: 

27' 

38 

Q9 

0.4, 

0.4 

TOTAL: 23 species TOTAL: 210 observations 
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3-5) STUDY OF THE ENVIRONMENT OF PASTORAL WELLS (See Figures 4 through
 
6, Annex I)
 

In Chapter 2-2, we discussed the basic criteria for the choice of the
 

pastoral wells to be studied. Observation of the vegetation and the
 

condition of the soil surface around pastoral wells permitted an evalua

tion of the impact of livestock concentrations on the surrounding
 

environment.
 

We sought pastoral wells located far from villages and towns, in the
 

middle of ranges; this was not always possible, as even in the Trarza,
 

where there are a great number of pastoral wells, small villages have
 

recently grown up 	around wells. 
In addition, many wells have been
 

abandonned due to lack of pasturage for animals.
 

Due to the great amount of time devoted to the questionnaires and the
 

study of the environment around 40 towns and villages, the classified
 

forests and pasturelands, only 6 pastoral wells were selected for study:
 

Location and Name 	of Wells (see location map in the Annex)
 

Region : Well Name 
 : Lat. : Longit. 	: Zlap : Type of Well
 
: Number :
 

(06) Trarza : Djeghmajek : 1705 :1559 : 2 : cemented 

Rach-Telly 16057 15059 3 cemcnted 
Boubacar : 17*12 : 15011 : 7 : cemented 
N'Ghadage i7*52 1502 8 " cemented 

(,3) Assaba : Gaouyere 
 : 15050 : 11018 16 : cemented 

Greiguel 16025 : 12019 21 oglats
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5.1 	Analysis of Field Observationp
 

a) Djeghmajek:
 
..I, 'J.
 

This pastoral well -. located in the southern part of thee,Trarta* 35 

kilometers to the northwest ofMederdra, .i& the heart of a formerly 

fixed dune system (red ogolian dunes).. 

It is a cemented well, about 32 meters deep. At present it is used by 

nonid populations coming from nearby camps with their animals. 

Traditional water-drawing methods are employed. A d6lou is attached to
 
. 


, r r , , -	 . 

a long rope, which is pulled by animals (camels or donkeys). Well forks
 

maintain a wood pulley. The well has'a side drinking trough. This well
 

and;its equipment are typical of the TrarzA region.
 

During our survey, we were not able to determine the animal load for
 

this well. However, the condition of the vegetation cover and the ,soil
 

are very good indicators as to the use of the well.
 

Soil Sur-ace (See "Pastoral Well Transect" No 2, Anne-")
 

This well isldcdted in a goud (interdune depression) of which the
 

sucface is sandy-clayey, of grey color. The bordering dunes (more or
 

less oriented'Southwest'to Northeast) are composed of light ocre sands.
 

A degradation ring of about 100 meters wide surrounds this well. The.
 
9. .. 	 .
 

soil is extremely trampled and compacted. The surrounding dues,are
 

beginning to remobilize, presenting shifting sand facies.
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Vegetation (See "Pastoral Well Transect'
 " N 2, Annex)
 

In the degradation ring, only a few large Balamites aegyptiaca, a few
 

gum trees and one Acacia raddiana have survived, obviously spared because
 

of the shade they provide during the hot hours of the day. 
 Several
 

standing withered Balinites were observed.
 

Beyond the degradation ring, the density and frequency of trees increases
 

and rapidly stabilizes over a few hundred meters.
 

Acacia raddiana is dojninant .(about 50% of observations), followed by
 

.Balanitesaegyptiaca and Acacia senegal.
 

The average spacing-between trees varies from I to 5 mete.-s; 
this is
 

relatively prosperoui vegetation compared to other pastures observed in
 

the Trarza. The presence of young trees (about 50 cm high) for all.
 

species shows the satisfactory condition of this.pasture, which is in
 

the process of natural regeneration.
 

Also noted on the,soil surface were a few tufts.of Panicum turgidum.
 

("Markba" in Moor)- a grass.
 

Traces of former clearing for cultivation were observed; dilapidated
 

zeribas still fence rainfed cultivation zones which have been abandonned
 

since the drought. These numerous zeribas indicate intense clearing in
 

the past.
 

Wind deflation has exposed the roots of many Bal 
,ites aegyptiaca on
 

the dunes and their slopes. 
When the base of the tree is exposed, the
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tree falls. This phenomenon is more rarely observed in the gouds, due
 

to topbgraphical locatior aid "more cbmpact ':'
 

In general, the vegetation is more degraded on the dunes and relatively
 

better preserved in the depressions
 

Summary of Condition
 

Degradation of the vegetadon cover is severe in the immediate surround
. *,.. .... 1., 


ings of the well, but decreases rapidly after a few hundred meters.
 

This indicateB a fairly low pastorAl load around the Djeghmajek'vell. 

However, wind deflation is-f irl' intense, if we judge by the great
 

number of Balanites aegyptiaca"4hich have fallen.
 

A few rare traces of recent cutting were also observed.
 

b) Rach Telly
 

This well is located in the south of the Trarza, about 30 km north of..
 

Rosso, in the ogolian dune belts.
 

The presence of an abandonned cemented well shows that this site has
 

been used for watering in the past. The new cemented well was recently
 

built by a local tribe (the Zenbetty) and was put into operation on 4/4/68.
 

A very small village (Bounkheila) has grown up around'the well.
 

This well is about 10 meters deep; fresh water supplies are sufficient.
 

Traditional water-drawing methods are employed, as described for the
 

preceding well.
 

The animal load was not heavy during our visit to the well on 5/23/80, as
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most of the livestock had mrgrated to the Senegal River Valley in'search
 

of pasture.
 

Soil Surface (See Pastoral Well Transect Sheet N* 3, Annex)
 

This well is located in a large goud, about 600 meters wide, which:is
 

compos'ed 6f gray,' clayey-sandy soil and bordered by two large fixed
 

dunes, oriented approximately northeast to southwest.
 

To the north of the well, a vast dpgeneration zone was observed over
 

about 500 meters. To the south, the degradation zone covers about
 

1 000 metecs. 
The degradation zing is thus asymetric and characterized 

by intense trampling and a great number of dried excrements. 

Vegetation
 

In the degradation ring, there are only a few trees, spaced on an
 

average of every 30 meters; the following species were observed:
 

Balanites:aegyptiaca, which attains a height of about 5 meters; 
in
 

poor condition (mutilation).
 

Leptadenia spartium of about 50 cm high.
 

A lone*Tamarindus, indica of about 10 meters high was observed; its
 

presence provides ample shoe during the hot hours.
 

Beyondithe'degradation ring, the density and frequency of species
 

increases over a few hundred meters and then stabilizes. To the south
 

6f the well, we observed Acacia senegal (dominant, about 50% of observa

tions), as well as Acacia seyal, Balanites-aegyptiaca, Acacia raddiana,
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Tamarindus indica and Calothropis procera., The presence of a few young
 

(about 50 cm high) Balanites aegyptiaca, Acacia raddiana and Acacia seyal
 

indicates a certain degree of natural regeneration.
 

Straw was noted on sandy areas of the soil surface. These are the
 

remains of Cenchrus biflorus, but are not abundant.(coverage less than
 

10%).
 

To the north of the well and the degradation ring,.about the same plant,
 

distribution is encountered.
 

Traces of old zerjbap show that agricultural activitieswere practiced
 

before the drought, but they have totally disappeared since.
 

Summary of .Condition
 

The veggtation cover is severely degraded.over 500 to 1 000 meters around'
 

the well, Beyond this.distance),.yegetadon cover is in relatively gbod
 

condition, little wind erosion was observed, as 
well as little cutting
 

or over-grazing.
 

c) Boubacar.
 

This pastoral well is ,located.inthe .southeast of.!the Trarza dune'region,
 

7 km to the northeast of Bareina (Observation Town NG 3) and about
 

40 km north of R'Kiz (Observation Town N 4). It is a cemented well,
 

about 52 meters deep, dug 27 years ago..
 

About 2 years ago, a few nomads sedentarized and built a village near.
 

this well (as frequently happens in the Trarza due to the persistent.
 

drought).
 

http:located.in


Water drawing methods are traditional, as previously described. 
As'for
 

the other wells- (Rach Teily and Djeghmajek), this well is used by all
 

types of livestock (goats (dominant), sheep, camels, donkeys and cattle).
 

The animai'load was not heavy during our visit (5/18/80), 
as most lives

tock has migrated to the "Chemana", as usual during the dry season.
 

Soil Surface (See Pastoral Well Transect No 7, Annex)
 

The well is located right in the middle of a 300 meter wide goud, flanked
 

by two remobilizing dune belts. 
The dune system is oriented northeast.
 

to southwest.* The bottom'of the goud is invaded by sand covers from
 

the dunes.
 

A totally barren degradation ring of sandy-clayey surface surrounds the
 

well for about 200 to 300 meters. The soil is heavily trampled and
 

littered with dried excrement. 
Mobile sands are present everywhere and
 

dune crests are remobilized.
 

vegetation (See Pastoral Well Transect No 7, Annex)
 

Within the degradation ring, there is no vegetation. beyond the ring,
 

plants progressively appear; their density and frequency increase.as
 

follows (inthe goud):
 

- from 200 - 300 meters to 600 
- 700 meters: Balanites aegyptiaca,
 

50 cm to 4 meters high, and Acacia raddiana, 50 cm to 3 meters high.
 

- from 600 - 700 meters to I mile and more: Acacia raddiana (dominant),
 

Acacia'senegal (50 cm to 3 meters), of which more than half are dead
 

http:increase.as
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due to withering, and Balanites aegyptiaca.
 

In certain zones, one sees veritable gum tree cementeries, where more
 

than 80%.of the trees are dead, fallen or shapb'less debris.
 

Th dstande between living trees varies from 2 to 20 meters.
 

Outside the degradation zone, a little straw is found (coverage rate
 

less than 5%). The presence of a few young Balanites aegyptiaca,
 

Acacia senegal, and Acacia raddiana shows a modest amount of natural
 

regeneration.
 

Summary of Condition
 

Vegetation is fairly degraded, especially Acacia senegal which was
 

frequently found to be withered.
 

The withered gum trees fall and form piles of branches; these obstacles
 

favorize accumulation of windborne sand and progressively constitute
 

small mobile dunes, which could eventually b~d6me menacing.
 

The death of the Acacia senegal is not due to livestock. These trees
 

were.weakened by intensive bleeding for gum arabic, and were thus not
 

able to withstand the drought.
 

d) N'Ghadage
 

This well is located in the heart of the Trarza, about 50 km from
 

Boutilimit and 6 km south of the Nouakcott-Boutilinit road.
 

It is cemented, and of the same type as the previously cited pas t 6ral 

wells. Dug about 18 years ago, it is about 60 meters deep and still in 
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good condition, providing adequate water supplies.
 

During our visit (5/15/80), three camps were seen in the well area, but
 
very few animals were present, most having migrated in search of pasture
 

to the Senegal River valley and to the edge of Lake R'Kiz in the south.
 

Soil Surface: (See Pastoral Well Transect N* 8, Annex)
 

This well is located in a goud about 500 meters wide, flanked by two
 
remobilizing dune belts, with shifting crests. 
 The dune system is"
 

oriented approximately northeast to southwest.
 

The bottom of the goud is grey and sandy-clayey near the well, and much
 

more sandy elsawahre.
 

The.degradation ring around the well covers 
'00 to 300 meters. The soil
 

is trampled and littered with dried excrement.
 

Vegetation Cover (See Pastoral Well Transect N0 
8, Annex)
 

Within the degradation ring, herbaceous cover is absent and no trees
 
have been left for shade. 
A few extremely mutilated Maerua crassifolia
 

("Atyl" in Moor) were observed.
 

Outside the marked degradation ring around the well, other plants
 

progessively appear: 
 Commiphora africana, Balanites aegyptiaca,
 

Leptadenia spartium, Acacia raddiana, Maerua crassifolia.
 

Commiphora africana: 
 more than 50% of the plants were dead of withering
 

on the dunes.
 



All the other trees are quite mutilated by cutting for wood and livestock
 

fodder, as well as by over-grazing.
 

In the center of the goud (light'gray in color), Maerua crassifolia is
 

dominant. On the dunes and their sandy edges, Commiphora is dominant
 

(about 80% of observations), associated with Acacia raddiana, Balanites
 

aegyptiaca and Leptadenia spartium.
 

Summary of Condition
 

The vegetationcover and the soil are very degraded around the N'Ghadage
 

well, due to intense cutting and over-grazing. However, it is evident
 

that the drought has also played a large part in the death of
 

Commiphora africana.
 

ej Gaouyere
 

This pastcral well is located about 30 km southeast of the town of
 

Kankossa (Department of Kankossa, Administrative Region of Assaba), on
 

a sandy plain on the western edge of-the sandstone Affol Massive.
 

It was do? by the Gnie Rural in 1969. It is cemented and 5 meters deep.
 

Water-drawing is manual, using the d~lou. 
The water comes from the
 

Caouyere oued alluvial aquifer, on the edge of which the well was dug.
 

A very small village is located several hundred meters southwest of the
 

well (village of Gaouyere, identifiable in IGN Sheet ND-29-XIX Kankossa,
 

scale 1/200,000, September 1969).
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Soil Surface- (See Pastoral Well Transect Sheet No 16, Annex)
 

'The,tell is located on a sandy surface, fixed by woody cover. N
 
visibletraces of sand remobilization are found around the wel. howeyer.
 

a slight degradation-ring of about 50 meters was. observed. The soil has
 

been trampled~by mar and animals and is abundantly littered with dried
 

excrement.
 

Vegetation Cover,
 
. t ,. 

Vegetaton cover is fairly dense. The average distance'etween woody

species varies from 1 10 meters. The degradation ring is chacterized
Io 


by marked thinning of vegetation. It is almost exclusively populated by.
 

Calothropia procera and a 'few"doum palms,* (Hyphaene thebaica). These
 

plants are quite mutilated (cutting and ranging (Calothropis procera)
 

and burnt (Hyphaene thebaica).
 

}1yphaene thebnica are fairly dense on the sandy banks of the Gaouyere 
oued. This tree attains up 'to 8 meters in height. Its presence indicates
 

an alluvial aquifer near the sur:face, with plentiful water supplies. The
 

dominant tree 
(except along the immediate edge of: oueds)fls Combretum,.
 

glutinosum (5C to 60% of species represented), which are Calothropis
 

procera, Sclerocarypt Birrea. Adonsonia digitata (Baobab), Balanites
 

aegyptiaca, Acacia senegal, Acacia raddiina, and Hyphaene theb'ica,
 

Most of these trees are large. Only a few Combretum were fou-nd to be
 

withered. No herbaceous carpet was seen at the time of our visit,
 

Assessment:
 

The soil'and the'vegetation are fairly well preserved around the
 

well. of Caouyere, outside of a small ring of deterioratioh. Cutting is
 

infrequent and the presence of young Balamites aegyptica and Acac:ia senegal
 

is indicative of a certain natural regeneration of these species.
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f) Greiguel
 

In the Greiguel oued alluvial valley, there are 5 oglats (uncemented.
 

trad1tEonal wells). They quite shallow (1 to .2metersare deep) and
 

.o fei d with branches. 
 They are located about 50 km northeast of MBout,
 

in the Aftout, near the villape of Greiguel. They are primarily used to
 

water livestock (sheep, goats and cattle).
 

The water is fresh, but soiled by animal droppings and dirt .which.,crumbles
 

from the oglat sides.
 

During the RA4S visit on .6/21/80, most of!-the:.animal.s had migrated tdthe 

south.
 

Soil Surface (See Pa.oral.We1 Transect N* 21, Annex)
 

A degradation ring of about 200 meters surrounds the oglat zone. 
The
 

soil shows signs of heavy trampling and excrements. It iPs compact..
 

clayey and brown.
 

Outside the oued bed, the soil is'-the clayey-sandy, light grey, gullied
 

soil characteristic-of the Aftout.
 

Vegetation Cover (See'Pastoral Well Transect No 
 I, Annex)
 

In the depradation ring, only a few widely spaed trees 
subsist:
 

Zizyphus mauritja . Acacia nilotica and Myttagina inereks; they have
 

been mutilated by cutting.
 

After 200 meters, the vegetationcover becomes rapidly more dense and the
 

number of species is greater, as follows:
 



-117-


Balanites aegyptiaca (dominant, about 30% of observations)
 

Acacia nilctica (about 20% of trees in certain'sections)
 

followed by: Acacia flava, Boscia senegalesis, Zizyphus mauritiana,
 

Acacia senegal, Bauhinia rufescens, Mytragina inermis, Capparis decidua,
 

Acacia seyal, Calothropis procera, Tamarindus:,indica."
 

Besides the large and medium trees, young plantsawere observed'(about
 

50 cm high), indicating natural regeneration.
 

Summary of Condition
 

Outside the degradation ring, soil and vegetation arerelatively
 

undegrated. The average distance between trees varies from I to 10
 

meters. 
 Signs of cutting were found almost everywhere, either for
 

firewood or livestock feed. Some Zizyphus mauritiana were withered.
 

Herbaceous vegetation is totally absent.
 

3.5.2 Summary and Conclusions
 

All the pastoral wells studied present a fairly marked degradation ring,
 

but of fairly modest size in most cases.
 

The effect of livestock on vegetation is less dramatic than might have
 

been supposed. Outside the degradation zones immediately around the
 

wells, the pasturelands regain their "normal" aspect. the woce? vegeta

tion is distribAited in much the same manner as 
elsewhere far from
 

pastoral we'lls and large concentrations of men and animals.
 



Around all the wells studied, modest natural regeneration was observed
 

for certain.species-;... It i; pr6bable that the pastoral wells nave been
 

much less, frequented since the drought began, due-to lack of herbaceous
 

forage. Even during the rainy season, sufficient grass pastures may
 

not develop, as the lack of strawduring the dry season observations
 

would seem to confirm.
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TABLE 18
 

LIST OF WOODY SPECIES OBSERVED DURING TRANSECTS
 

AROUND PASTORAL WELLS
 

WOODY SPECIES 


: .,. 


:	Acacia raddiana 


Acacia sdnggal 


Acacia flava 


Acacia seyal 


Acacia nilotica 


Balanites aegyptiaca 


:	Commipb-ora africana 


Maerua crassifolia 


Combretum glutinosum 


: Sclerocarya birrga 


: Hyphaene th~balca 


Adansonia digitata 


: Calothropis procera 


* Zizyphus mauritiana 


Capparis decidua 


Mytragina inermis 


Bauhinia rufescens 


Tamarindus indica 


Leptadenia spartium 


Boacia sen~galensis 


FREQUENCY (FOR 48
 
OBSERVATIONS)
 

10.4%
 

12.4
 

4.4
 

4.4
 

4.4
 

15.5
 

2.2
 

2.2
 

4.4
 

4.4
 

2.2
 

4.4
 

8.9
 

4.4
 

4.4
 

4.4
 

2.2
 

4.4
 

2.2
 

2.2
 

(Total : 20 species) 	 (Total • 48 observations)
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3-6) STUDY OF THE PASTORAL ENVIRONMENT (See Location Maps, Figures
 
4, 5, 6 in Annex)
 

The pasturelands (or ranges) selected for this study were considered
 

representative of environrpental conditions 
 as they are far from areas
 

of human and animal concentrations such as towns,'villages and wells.
 

(See Chapter 2-3). Those zqnes not subjected to human and animal
 

pressures permit the evaluation of natural regeneration of the environ

ment when free of intensive cutting, over-grazing, trampling and other
 

degradations due to the ovei-exploitation of limited resources.
 

19 pastures were visited in the southern third of Mauritania. The
 

following list gives the tables based on field surveys:
 

Table 19 gives the locations of the pastures by'region, as well as
 

approximate annual rainfall for each site;
 

Table 20 gives information on the soils and geomorphology encountered
 

during vegetation transects of pastures.
 

Table 21 furnishes the list of woody species encountered during the
 

transects and frequency of species.
 

Table 22 gives a list of withered woody species encountered and their
 

locations, in order to estimate the impact of drought on vegetation.
 

Table 23 summarizes the regeneration of woody species and their
 

frequency for all the pastures studied.
 

Table 24 concerns the rate of herbaceous coverage, expressed as a percent.
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Table 25 summarizes data about vegetation cover cutting,-zbribas, culti

vation, straw, living grasses, withering of woody species:, regeneration
 

of wopody species.
 

3.6.1 Analysis'and Comparison of Data
 

The analysis and comparison of these different tables and of the transect
 

sheets (see Annex) show certain interesting observations about the condi

tiqn of the eiironment in the pastures studied.
 

1) La:tiude and Rainfall
 

The pastures were distributed between approximately 15* and 190 latitudo
 

North and 70 and 160 longitude West. The following gives the pasture
 

distribution by latitude:
 

- I paiture (N0 12) between 180 and 190 latitude
 

0
- 6 pastures (N 1, 6, 9, 10, 11, 13) between 17' and 180 latitude':
 

- 6 pastures (N0 4, 5, 14, 15, 23, 25) between 160 and 17* 
latitude
 

0
- 5 pastures (N 16, 18, 19, 22, 24) between 150 and 160 
latitude
 

(N0
- I pasture 17) between 140 and 15' latitude. 

Rainfall varies with the latitude, increasing from north to south
 

(see Table 19).
 

0
- 4 pastures (N 1, 9, 11, 12) receive an annual rainfall equal to or
 

less than 200 mm.
 

0
- 7 pastures (N 4, 5, 6, 10, 13, 14, 25) receive an nnnual rainfall
 

between 200 mm and 300 mm.
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- 3 pastures (No 15, 20, 23) receive an annual rainfall between 300 an 
"'
 

450 mm.
 

- 5 pastures (No 17: 18, 
19, 22, 24) receive an annual rainfall between
 

450 and 650 mm.
 

Generally, rainfall goe~sfrourl'-50 mm-in the north of the Tagant to 650 mm
 

in the south of the--Guidimaka.
 

The pasturelands are thus relatively equally distributed according to
 
'.- . , . " 1 ( I' l ., - ' '. . 

rainfall and latitude.
 

2. Soils and Geomorpholopy (See Table 20)
 

The pastures are distributed among the geomorphological units and soil
 

most commonly found in the southern third of Mauritania:
 

- sandy domains (plains and dunes)
 

- rags and clayey-sandy plains
 

- sandstone massives (Tagant, Assaba, Dhar N&'a)
 

- vast lowland zones (clayey soils)
 

- 9 pastures (N' 1, 4, 5, 6, 9, 14, 15, 19, 23) belong to the sandy 

domains. 

0- 4 pastures (N 10, 17, 
22,, 24), belong to the rags and clayey-sandy
 

plains,
 

- 5 pastures (N0 1, 12, 
13,..20, 25) belong to the sandstone massives
 

(and their edges)
 

0
- 1 pasture (N 8) belongs to the clayey lowlands (temporarily florled) 
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3. Withered Woody Species Encountered (see Table 21)
 

Of a total of 22 woody species identified during the 19 "pasture" tran

sects, 8 species were found to be withered, whether still standing or
 

fallen, without any trace of mutilation. The most frequently withered
 

species were Acacia senegal and Commiphora africana.
 

Acacia senegal in the Trarza dune pastures and in one sand pasture
 

north of Kiffa.
 

-
Commiphora africana in one Trarza dune pasture and in 3 pastureson the
 

Tagant plateau, in more or less sandy zones.
 

Most frequently, the gum trees were found to be withered between .appr~xi

mately 16030 and 17'30, where the average annual rainfall is between 300.
 

and 200 mm.
 

As for Commiphora africana, it 
was found to be wore frequently withered
 

in pastures located between 17' ° 
and 19 latitude, receiving an average
 

annual rainfall between 250 and 150 mm. 
(This tree grows much farther

°
north than the gum t *a, which is rarely found above 17 latitude).
 

4. Death of the Gum Trees
 

In Trarza pastures (No 4, 5, 6), 
 25% to 80% of the gum trees are dead.
 

Between Kiffa and Boumdeid (pasture 14), almost all the gum trees have
 

disappeared since the drought began. 
The hypothesis has been advanced
 

that these trees, over-exploited by intensive bleeding for gum arabic,
 

were too weakened to withstand the drought.
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5. 	 Disappearance of Comniphora africana 

In Trarza pasture N0.9, about 80% of these trees had died of withering. 

In the Tagant pastures, about the same peoprtion of withered trees was 

observed. 

It should be noted that outside the pastures selected for study and
 

vegetation transects, we observed the tame withering of gum trees and.
 

Commiphora africana under the corresponding latitudes and average
 

rainfall distributions.
 

A map f gum tree distribution and degradation zones is discussed in 

Chapter 3-9, "General Summary of ObserVations". 

The 	other species observed were found to have much less withering,
 

regirdless of latitude, rainfall, soil and geomorphological units.
 

These species are:
 

Acacia flava, Acacia raddiana, Grewia bicolor, Combretum aculeatum,
 

Balanites aegyptiaca, Euphorbia balsamifera.
 

Note: In the pastures studied, wefound no withered'Acacia nilotica.
 

However, this tree has been greatly affected by the drourht and a great
 

number of Acacia nilotica have died of withering in the Senegal River
 

valley, as will be discussed in Chapter 3-7, "State of Classified
 

Forests".
 

Most withered species seem to be the victims of rainfall deficits.
 

Ho,:ever, the advanced state of witherinfi and crumbling of most of the
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trees does not allow exclusion of past mutilations 'now impossible to
 

detect (cutting, over-grazing, bleeding, etc.). Only'th6se standing,
 

recvn:ly dead trees, with no trace of mutilation, lead us to attribute
 

the cause of withering to prolonged rainfall deficits.
 

6. Regeneration of Woody Species.
 

16 woody species (see Table 23) were observed to be regenerating,
 

presenting young plants of less than 50 cm to one meter high. Most
 

frequently observed to be regenprativg was Balanites aepyptiaca (more
 

than 20% of all cases observed in the survey pastures). Acacia senegal
 

comes second with 15% of cases observed. Thus this tree, which has
 

suffered a veritable hecatomb, is able to regenerate in certain areas,
 

even in pastures where the largest Acacia senegal cementaries were
 

identified (Pastures 4, 5 and 6 in the Trarza and 14 north of Kiffa).
 

Acacia raddiana (frequency: 9.58%) regenerates mainly in sandy soil
 

Acacia flava (fLequency: 8.21%) regenerates mainly in the clayey-sandy
 

soil- of the Aftout rags.
 

Maerua crassifolia (frecuency: 8.21%) regenerates in gouds and clayey

sandy depressions.
 

With the exception of Acacia seyal and Combretum glutinosum (in the
 

south Guidimaka and southeast of the country), the other species were
 

much less frequently observed to be regenerating.
 

It is interesting to note that the species most frequently undergoing
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natural regeneration are also the most frequent species in the 19 pastures
 

studied (see Table 23). However, for these 19 pastures, it should be
 

stressed that the regeneration of woody species is still very modest- but
 

may be considered an encouragihg step towards progressive reconstitution
 

of the vegetation carpet, if, in the future, human and animal, pressures
 

do not perturb the fragile process of natural reeeneration.
 

The largest regenerations were observed in the fixed dune zones, such as
 

in the Trarza, and particularly in interdune depressions (gouds) and
 

their edges. In rag zones, regeneration is rarer, except in sand
 

accumulations and on the edges of oued beds.
 

7. Herbaceous Cover
 

As the surveys were conducted at the end of the dry season, the herbace-.
 

ous cover could not be studied. However, the USAID Renewable Resources
 

Project will study the herbaceous carpet of the southern third of
 

Mauritania, supplying the necessary data.
 

In addition, the observation of the condition of herbaceous cover nt
 

the end of the dry season is useful in that it shows the coverage of the
 

soil surface which is presented during post of the year to harsh wind
 

erosion, and before the first rainfalls, which are often violent and
 

also provoke erosion (whether surface or gulleyed). Also, it is
 

important to note that the herbaceous cover available for animal forage
 

during the dry season is practically insignificant, forcin. livestock
 

(especially cattle) to migrate in search of straw to Mali or Senegal.
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Table 24 shows that for the 19 
"pastures" observed:
 

- 5 had absolutely no living grass or dried straw.
 

- 10 had insignificant coverage (less than or equal to 5%) 

- 2 had slight coverage (more or less equal to 10%) 

- 2 had appreciable coverage (around 20Z for one and attaining 30% for 

the-other)*.
 

Table 25 (Columns 6 and 7) furnishes data on the presence of living
 

grasses and dried straw.
 

In 9 pastures, living grasses were observed, mainly Panicum turgidum,
 

as well as Andropogon sp. 
in the south of the country.
 

In 9 pastures (of which three belong to the 9 above-cited pastures with
 

living grasses), dried straw was observed on the ground, mainly
 

Cenchrus biflorus (the notorious "cram-cram"). Other dried straws
 

could not be identified.
 

3.6.2 Summary of Condition of Pastures
 

The 19 transects of aerial pastures (woody species) in the southern
 

third of Mauritania shows the matural regeneration possibilities under
 

ifferent latitudes, with the climatic and soil preferences of the
 

different species. 
While deficient rainfall undoubtedly hinders normal
 

growth and regeneration, it is not always the only cause of degradation,
 

as demonstrated by Table 26, Columns 2, 3, 4 and 5:
 

- In 13 pastures out of 19, 
we observed signs of cutting, both recent
 

and several years old.
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- Zeribas were observed in 5 pastures, of which three were .0cated in.
 

areas where average annit'rainfall was about 300 mm before the drought
 

(1941-70 average).. These zeribas are no longer in use, but testify to
 

former cultivation in theseregions, which were once "pioneer fronts"
 

of rainfed agriculture. Thus at some time before the drought, clearing
 

for cultivation and fairly heavy animal concentrations existed in these
 

areas.
 

In the southern,pastures' (Guidimaka), one can see numerous functional
 

zeribas and,,mych clearing 'or cultivation.
 

During the pastureland s'tudy, we were unable to determine the animal
 

lOc I, as most livestock had migrated to Mali or Senegal. Most pastures
 

were deserted,.due.to lack of forage, especially in the southwest. 
In
 

the southeast, inladditidn to la k of dry season pastures, there are
 

relatively few permanent water holes.
 

In the north of the study zone, grass and woody pastures are quite meager
 

due to the.arid climate. In the'center and south of the cotqntry, where
 

the population and their livestock-have migrated, past and present
 

human and animal actions combined with the prolonged drought have lead to
 

considerable degradation. It is often difficult to determine which is
 

the main cause of degradation, as climatic and population pressures
 

often work together.
 

http:deserted,.due.to
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Some exceptional large, green, dry-season pasturelands-were observed, up
 

to 180 latitude north. They deserve to be mention~d, as they were lare
 

in surface area; they are the pastures of the Tamourt en Naaj and its
 

tributary valleys in the Tagant, Of the Lake Lebheir plain in the Assaba,
 

and of the Senegal River valley in the Kour Macene region.
 

The Tamourt en Naaj is a large alluvial valley which cuts through the
 

sandstone Tagant plateaus, at about 180 latitude north. Certain zones
 

are flooded year-round, and the inferoflu= is near the soil surface
 

almost everywhere. This results in exceptionally green herbaceous
 

vegetation in an otherwise grey, rocky or sandy environment.
 

In the Assaba, to 
the west of the Massive around 170 latitude north, a
 

permanent lake can be found at the foot of the sandstone cliffs. 
The
 

lake is fed by perennial springs and even in the heart of the dry season,
 

the lakesides are carpeted with green gLasses.
 

Around Keur Macone, near the Senegal River delta, immense green pastures
 

are found. The grasses were mainly Andropogen sp., and other species we
 

were not able to identify.
 

In all these pastures, we observed heavy livestock concentration:
 

- Sheep and goats were dominant in the Tamourt en Naaj, with a few
 

cattle, donkeys and camels.
 

- cattle (Moor Zebus) were dominant at Lake Lebheir
 

-
Cattle (Peul and Moor Zebus) and camels dominated at Xeur Mac~ne.
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TABLE i,9
 

Region 
 Pasture Pasture name and 
 Average

Number 
 Location 
 "Rainfall
 
on map 


(1)
 

(06) 	TRARZA 
 : I : Between Boutilis & Tiguent 
 : + 	200
 
(06) " 4 
 Between Nouakchott & Rosso 
 250 - 300 

S5 : South of Mederdra 
 250 - 300 mm
 

te" 6 Between Boutilimit & ' ierdra 
 : 200 - 250 mm 
9 Between Nouakchott &. atilimit : 100 - 200 	mm
 

1. 	 10 Between Letfatar & Moudjeria 200 - 250 mm
 
11 Between Moudjeria & N'Beika 
 150 - 200 mm
 

12 Between Aghlambit & Nimelane 
 150 - 200 mm
 

(03) 	ASSABA : 13 : 
Between Ghoudia & Boumdeid 
 200 - 250 mm
It 14 Between Boumdeid & Kiffa 
 250 - 300 mm 

15 To the East of Amredjel : 300 - 350 mm 

(10) 	GUIDIMAKA 17 
 Between Gouraye & Slibabi 
 : 	 650 - 700 mm
18 
 Between S6libabi & Harr 	 600 
- 650 mm
 
• 19 : Between Harr & Maghama 550 - 600 mm
 
* 

C 

(04) 	GORGOL : 20 : Between Soufa & the pase 
 400 - 450 mm
 

(02) 	HODH EL
 
GHARBI 
 22 Between Touil & Ain Farba 
 450 - 550 mm: 23 
 Between Aicun & Timbdra 
 300 - 350 mm
 

(01) 	HODH EL
 
GRARGUT 
 24 . Between Boustella & Djigueni 
 : 	 450 - 500 mm 

25 : Between Oualata & Nma 
 250 - 300 Mm
 

(1) Estimated 	on the basis of normal rainfall from 1941 
to 1970.
 



TABLE 20 - PASTURES AND GEOMORPHOLOGICAL DATA 

PASTURE NUMBER 
 CONDITION OF SOIL SURFACE 
 GEOMORPHOLOGY
 
I Between Doutilis and 
 more or less fixed sandy soil 
 Trarza Dunes
 
Tiguent :
 

4 3etween Nouakchott and : more or 
less heavy grayish clayey
 
losso : soil 
 . .. . . . .
 

5 South of Meder.ra 
 fixed sandy soil (Goud Heavily Sand-covered)
 
6 3etween Boutilimit and qandy soil'-

Mederdra
 

9 3etween Nouakchott ana Sandy soil 

3outilimit _ 

,,
 

10 3etween Letfatar and Siighlty Stoney Clayey Soil 
 Aftout Rag
i4oudjeria ______ 
11 Between Moujeria and : Sardy soil around oued 
- sandy - clayey "
 

A'Beika 
 : Soil in cued bed- Sandstone rocks on edges
'21- Between Aghlambit End .Clyey soil with sand cover :
 

3 Nimelane-
 Sutstratum: Tagant:sandstone

13 Between Koudia and 
 Clyey soil with presence of sand
Boumdeld 
 coxer and occasional rock outcrops (Tagant Sandstone:
14 Between Boumbeld and : mote or less compact clayey soil in 
 - Sandy plain

Kiffa : interdunes. fiwed in dunes 
15 East.of Amredjel Clayey - silty soil; brown, of the Sandy plain on
 

fmredjel oued valley 
 edge of Affol
17 Between Gourayp arA Sandy 
 : Clayey-Sandy plain

S61ibabi 


: with inselbergs

18 Between S6libabi and Harr: Sandy - Clayey soil 
 : Vast low-land
 
19 Between Harr & Mahgama : Sandy 
 : Sandy plain
20 Between.Soufa-and the 
 : Gulleys in sandy material with  : Assaba Sandstone


Pass! : Ferrugineous Gravel - sandstone blocks 
 : Massive 
! . : (Rocky substratum: Assaba sandstone)

22 Between Touil and 
 : C'... soil covered by sand 
 : Clayey - Sandy

Ain Farba 


: Plain
 
23 Between Aloun and 
 : Sandy soil on plain, clayey soil 
in . -Sandy Plain 

Timbedra 
 Low-lands
 
24 B3e:tween Bouteila and 
 Clayey soil covered by fixed 
 fyty-Sa~ry

Djigu~ni sands 
 " -ain

25 etween Oualata and Clayey-sandy soil alternating with 
 -:"Dar Nma
 

NUma Rocky Terrain %,Sandstone, Pellite) 
 : Piedmont
 

http:Meder.ra
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TABLE 21
 

WOODYSPECIES OBSERVED DURING "PASTURE" TRANSECTS
 

WOODY SPECIES FREQUENCY (OUT OF 
108 OBSERVATIONS) 

Acacia sen6gal 12.0' 

Acacia raddiana :8.3 
Balanites aegyptiaca: 14 .8 

Bauhinia rufegens 1!8 

: aerua crassifolia 6.4 

Acacia seyal 5.5 

Zizyphus imauritlania : 
Commiphor'a africana : 4.6. 

* Ca paris decidua 5.5 

Accia flava 6.4; 

Euphorbia balsamifera: 2.7. 

Boscia s~n~galensis t 3.7 
Salvadoria Persica 1.8 

Calothropis procera 1.8 
Acacia nilotica C 1.8 

Combretum glutinosum 4.6 
Sclerocarya birrga 3.7, 

Adansonia digitata :2.0. 

: Sterculia setig ra 0.9' 

Sterculia tomentosa: 1.8. 

Guiera s~n~galensis : 0.9 

Combretum aculeitum 1.8. 

(Total : 22 species), (Total :108 Observations) 



____ 

TABLE 22
 

+ Withered 

0 : Present (not withered's WITHERED SPECIES (PASTURE TRANSECTS)
 

N'.: Acacia • Commiph:ra : 1cpcia : Acacia 
 " Grewia : Combretum: Balanites : Euphorbia
" snal, africana : flava 
 : raddiana : bicolor : aculeatum: aegyptiaca: balsamifera 
1: 0 : 

4: + : : 0 : 0 
5: + : : 0 : : + 
6: + : : 0
 
9; : 
 : : 0 : 0 

10 o : :• 0 0 0 
11: 0 +: : : : : : 0 + 
12.: 0 : + : : 0 : : 0 : 
13: 0 + 0 0: : : : : 0 : 0 
14: + 0 : 0 : : 0 
15. . + +0 
17, 0 .: : : : 018. 0 : 

0 :
 

019 : 

20 : 0 0 " 
 + 
22
23 0 00 0 0 

24: 0 :* 
.+ 

* 0 
25: 0 + 0 0 
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TABLE 23
 

LIST OF REGENERATING WOODY SPECIES OBSERVED 
.(SITE:-- LESS THAN 0.50.M TO I M): . LOCATION 
AND REQUENCY" (SEE- "PASTURE" TRANSECT SHEETS, 

IN ANNEX).
 

Woody-Species Pasture Numbers * 	 Frequency (% of 73 
Observations of 
regererating,species) 

Acacia Sngal : 4-5-6-11-13-14-17-18-20-23- 15.0 
24 

Acacia raddiana : 4-5-10-13-14-15-23 9.5. 

Acacia seyal 17-IQ-20-23-25 6.8 

Acacia flava : 10-13-14-20-23-25 : 8.2 

Balanites aegyptiaca "4-5r-6-10-1-12-13-14-15-16- 20.5 
: 17-18-23-24-25
 

Bauhinia rufestens : 4 
 1.3 

Maerua crassifolia : 5-10-11-12-14-25 8.2 

Calothropis procera : 13-23 : 2.6 

Euphorbia balsamifera 11-12-13 4.1
 

Capparis decidua : 10-11-15 4.1
 

Boscia s~n6galensis 11-25 2.6
 

Commiphora africana : 12-I:-25 
 4.1
 

Combretum glutinosun 17-20-22-24 5.4 

Zizyphus.. mauritani,: .?9-25 2.6 

Guiera s6n~galensis : 22 1.3 

Combretum aculeatum : 24-25 : 2.6 

(Total: 16 species) : : 	(Total: 73 Observations)
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TABLE 24 

GRASS COVER 

+ Presence 

o absence 

Pasture 
Number 

Grass 
Cover 

" Coverage Rate ( 

1 
S 

*< 

: 
+ 
+ 

5 

5
5 

6 

9 

+ 

0 

5 

10 

I1 

12 

13 

0 

+ 

+ 

+ 

+ 20 

a-5 
-. 

15 

17 

18 

19 

20 

22 

23 

24 

:25 

1/4 

: 

* 

+ 

0 

+ 

+ 

+ 

o 

+ 

+ 

0 

+ 

* 

: 
20 

+ 10 

+ 10 

'5 

to 30 

5 



TABLE 25 

Pasture 
Number 

Cutting Zeriba Cultivated Fields 
Former .-Current. 

Straw Living 
Grass 

Withering 
of Woody 
Species 

Regeneration of 
Woody Species 

4+ . + ++ ++ + 

6 
9 
10
11 

S. 

+.-

+ 
+ 

+ + 4 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+++ 

12 
13 
14. 
15 

18 
19 
20 
22 

4-

+ 
+ 

:.+ 
+ 
17 

+ 

+ 

.+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

23 + : + :+ 

24 + + + 

.5 +. + % 



3-7) STATE OF CLASSIFIED FORESTS (See Figures 20 through 23. Annex 1)
 

General Situation
 

Most of Mauritania's classified forests are 
in deplorable condition.
 

This cannot be attribut!d to climate alone: 
part of the degradation
 

stems from the actions of man: 
often uniformed or uninterested in the
 

preservation of the forest heritage of the country, especially because
 

of speculation in charcoal,
 

In order to study this alarming situation, we visited and performed
 

vegetation transects in 
16 classified forests and 
I rewooded perimr
 

Host observations were made along the Senegal River, where are 
found
 

the Gonaki6 (Acacia nilotica) classified forests. These 4trees 
are of
 

undeniable economic importance, as they furnish almost all 
the wood
 

charcoal produced in Mauritania for distribution throughout the nation.
 

1) Mauritanian Classified Forests
 

Mauritania has 37 classified forests, one sylvo-pastoral reserve, and 2
 

rewooded perimeters distributed as follows 
(by Administrative Region). 2 8 )
 

(23) Based on list of classified forests by Administrative Region

supplied by the Direction de la Protection de la Nature (see

Table 26). 
This list has not been updated since it was established.
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TRARZA (Region 6):, 14 c4assified forests (84 897 hectares) 
2 rewcoded perimeters (121 ha, 21 ares) 

BRAKNA (Region"5) 11lclassified forests (12 920 ha) 
,Lsylvo-paptoral,reserve (1 992 ha) 

GORGOL (Region 4). c..cassified forests (4 452.9 ha) 

ASSABA (Region 3) 2 classified forests (16 105 ha) 

HODI EL GHARBI (Region 2): 1 clastified forest ( 1 650 ha) 

TAGANT 3 classified forests (5 995 ha) 

GUIDIMAKA 1 classified forest ( 706 ha) 

Table 26 shows more detailed information on each classified forest,
 

by administrative region, at the date of classifi.tion. location,
 

surface area, and tree population.
 

The total surface area of classified forests was 126,725.9
 

hectares before Independance.
 

It is important to note- hat the Surface areas measured at the
 

time of classification of these'.forests do not generally correspond to
 

present reality for several.,*reasons: 'thepooulation has moved the.-..
 

boundary markers in order to clear land for crops (in the Senegal River
 

oualo lands), and has exploited the wood. The drought has combined with
 

human pressures to cause thousands of hectares of forest to disappear.
 

There are two'categorieq of classified forest:
 

a) Gonakig (Acacia nilotica) forests, along the Senegal River in the
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Oualo, 	which in 1972 covered a surface area of 20,204 ha. 2
 

b) Other classified forests, which represent, excluding the Senegal
 

River valley forests, a surface area of 106,521.9 hectares (or 126,725.9'
 

ha less 20,204 hectares of Gonakig forest.) These forests are located
 

outside the Senegal River valley and are mainly composed of gum trees
 

(Acacia senegal).
 

"2. Unclassified Forests 

In 1972, unclassified forests represented about 6,000 hectares 

along the Senegal River. / 

3.7.1 	Disappearance of Classified Forests
 

Between 1972 and 1977, 43% of classified Gonakig forests along
 

the Senegal River disappeared (about 8,687 hectares) due to over

exploitation of wood charcoal, clearing for crops and drought. 
The
 

remaining forests have a surface area of about 11,516 hectares.
 

In addition, the OMVS estimates that 1,065 hectares of Gonakig will b'I
 

flooded by construction of the Diama Dam, and 7.570 additional hectares
 

affected by changes in the river's flood cycle.l2/
 

29/and 30/ R. Perraudin, 1972, "Rapports stir les missions effe'etu6es en
 
Mauritanie, Sdnggal, au Sudan" AFR/REG/62.
 

3.1/ R. Winterbottom, "Compte Rendu de la mission effectuge du 20 au
 
28 juillet, 1979 5 Nouakchott", CILSS/DPP. 
Eq.aipe Ecologie/Cout.
 

32/ R. Winterbottom, "Compte Rendu de la mission effectuie du 19 mars
 
au 14 avril, 1980 A Nouakchott", CILSS/DPP.
 

http:cycle.l2


The NAS (U.S. National Academy of Sciences) 3 3 1 estimates that
 
20,000 to 25,000 hectares of Gonakig will be damaged by .the construction
 

of the OVS dams. It must be remembered that the construction of the
 

Diama and Manantali dams will have both a positive'and a negative impact 
on the environment in the Senegal River basin, these impacts have been
 

studied by the OMVS ("Evaluation des effets surl'environnement d'amenage-,
 

ments pr6vus d~ns le basin du Fleuve Cenegal," 1977).
 

At present, only 40% of the wooded surface areas of all the classified
 

forests of Mauritania remain, due to drought, cutting for firewood and
 

cutting for livestock fodder. 34/
 

Given the current rate of over-exploitation for production of wood
 

'charcoal and the continiung rainfall deficit, the classified forests along
 

the Senegal River (and particularly between Rosso and' Bbgh) will totally
 

disaopear in the next 6 to 8 years, or perhapr even sooner. 3
 

A recent field survey by the RANS Geographical Research/Environment
 

Unit 3/,observed the degradation of the classified forests along the
 

Senegal River, which has 
not been caused by climatic conditions alone.
 

The complete disappearance of the Gdnakier forests, given the present
 

rate of cutting, is imminent. The conclusions of this report agree with
 

the pessimistic estimates mentioned above 
 tht is, that the complete
 

annihilation of these forests is to hanpen soon --
between 1986 and: 198

if nothing is done to stop the ravage and to reconstitute the forests.
 

33/ NAS Mission, April and September 1979 Maurita~ria.
 

34/ R. Winterbottom, "Compte Rendu de la mission effectu6e du 20 aiu 
28
 
juillet, 1979 Nouakchott, CILSS/DPP - Equipe Ecologie Forets.
 

35/ John Heermans, 1980, Forestry Expert, Consultation for USAID.
 

36/ RA!IS ?ission, 5/29/810. to 6/4/80.
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3.7.2 ANALYSIS OF FIELD OBSERVATIONS (See Location Maps in ths Annex).
 

1. of the 36 classified forests of Mauritania were surveyed
 

(see Table 26), 
as well as one rewooded perimeter. The distribution of
 

these classified forests is as follows:
 

10 Gonakif classified forests in Senegal River oualo lands
 

1 GonakiE classified forest in the interior of the country, in the
 

Tamourt along : .Tamchakett.
 

3 Gum tree groves (Acacia senegal) in the Trarza
 

1 Gum tree grove in the Assaba
 

1 mixed classified forest (without Gonakig) in the fond6 near Rosso.
 

1 rewooded perimeter in the fondi near Rosso (which has now become
 

barren land)
 

Most GonaLL classified forests studied were between Rosso and Boghg.
 

a. Classified Forests Studied Along the Senegal River (See Transect
 

Sheets in Annex).
 

I. GANI FOREST (No 7 on Map)
 

This is an old Gonakig forest. The remaining trees are from 5 to
 

6 meters high, with trunks of more than 20 cm in diameter. This forest
 

is in deplorable condition, for the following reasons:
 

- sI .ce 1967-68 the annual floods have not reached the Gonakigs
 

on higher ground; thus, they are extremely withered. 
In the low-lands
 

the re3.-,ining trees have been less damaged by drought, but have been
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subject to over-exploitation. Even green trees are cut, as the local
 

population considers green wood yields better quality charcoal and
 

requires smaller quantities than dead wood. Living Gonaki6 branches are
 

also cut to feed livestock and to harvest the pods, used in tanning
 

leather.
 

The numerous trees stumps and charcoal ovens observed in this
 

classified forest atteat to the intense over-exploitation of the Gonakia.
 

No regnneration of Gonaki6 trees was observed.
 

2. DAGANA.FOREST (Keur Mour) (No 6 on Map)
 

This is also an old Gonaki6 forest, populated by trees more than
 

10 meters high.
 

Along the banks of the Senegal River are found large Borassus
 

flabellifer. The Gonakigs of this forest have been intensely exploited
 

(even at its center, far from the track) for wood charcoal. In addition,
 

to trees which have died from drought, green trees have been felled.
 

The RAMS survey team observed numerous charcoal manufacturers at work 

in the heart of this forest, without government interference. 

There are many clearings in this forest, invaded by Salvadora
 

persica and Tamarix senegalensis. In this forest, cutting is largely
 

responsible for degradation; only a small number of withered trees
 

were observed.
 

No Gonakig regeneration (young plants) was observed in the Dagana
 

forest. Only a few tree stumps along I.the river presented young shoots.
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3. TESSDI FOREST (No 8 on Map)
 

This forest is populated exclusively by Acacia nilotica of from
 

6 to 7 meters high. It has been degraded by the drought and by intense
 

cutting for fabrication of roofing beams and firewood, livestock feed
 

and harvesting of pods.
 

Many animals (camels and goats) were observed ranging in this
 

forest. However, this forest does not appear to be exploited for wood
 

charcoal; 
 no charcoal ovens were found, in spite of an intensive search.
 

There is no natural regeneration of Gonaki6s in the Tessem forest.
 

4. M'BOYOFOREST (No 9 on Map)
 

Gonaki6 stands are very withered; about 80% of the trees are
 

dead. Only a few large Acacia nilotica have survived in the lower oualo
 

areas. However, it should be noted that a certain amount of natural
 

regeneration is evidenced by groups of young Gonaki~s (0.50 
to 2.3
 

meters high) in certain small depressions flooded by rainwater (but
 

not by the annual river floods).
 

Certain zones of this classified forest are populated at present
 

by Balanites aegyptiaca, Salvadora persica and Acacia scyal, which have
 

progressively replaced the dead Gonaki~s.
 

On the edge of this forest numerous Gonaki6 stumps attest to
 

intensive exploitation for wood charcoal. 
The charcoal is fabricated
 

outside the forest itself, in so-called protected domains", where
 

several charcoal ovens were observed.
 
I 
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5. DAR EL BRKA FOREST (No 10 on Map) 

This forest is dominated (80%) by old Gonaki6 trees of from 15
 

to 20 meters high. More than 50% of these trees have died of withering.
 

Those still living in the lower oualo lands are in poor condition;
 

they have been mutilated by branch cutting to provide fodder for large
 

numbers of ranging animals. No charcoal ovens exist in the forest
 

itself; they are found in the surrounding Gonaki6 "protected domains".
 

In the Dar'El Barka forest, other species are progressively repla

cing the disappearing Acacia nilotica: Balanites aegyptiaca, Cadaba
 

farinosa, and Salix senegalensis.
 

No signs of natural regeneration of the Gonaki6 tree were found
 

in the Dar El Barka forest.
 

6. OLO-OLOGO FOREST (No 11 on Map)
 

Only a few Acacia nilotica trees remain in this old Gonaki6
 

forest. Balanites aegyptiaca has become the dominant species (about
 

60%). Capparis decidua and Boscia senegalensis also grow in areas where
 

Acacia nilotica has disappeared.
 

This forest has suffered from intense cutting, as evidenced by
 

numerous relatively old tree stumps. At present, Balanites aegyptiaca
 

and Capparis decidua suffer intense branch cutting for livestock fodder.
 

Numerous sheep and goats were observed ranging .in the Olo-Ologo forest.
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The forest is composed of relativel young plants, of heights
 

varying from 50 cm to 3 meters for all species. Yu.mg Acacia nilotica
 

although rather scarce, attest to modest regeneration of this plant
 

under current climate conditions.
 

No charcoal ovens were found in the forest ..
or its surroundings.
 

7. SILBE FOREST (No 12 on Map)
 

This old forest is dominated by almost 50% Acacia nilotica. which
 

have an average height of more than 10 meters. 
More than 50% of these
 

Gonakihs are withered, either standing or fallen. 
The weakened or dead
 

trees are gnawed by termites and collapse.
 

This forest is intensely exploited for wood charcoal. The
 

remaining green trees are not spared; 
 in order to avoid laborious wood
 

cutting, the tree's base is set afire to make it fall. 
Numerous large
 

charcoal ovens are located in the heart of this classified forest.
 

Secondary species are progressively replacing the Gonaki6: 
 Balanites
 

aegyptiaca, Boscia senegalensis) Bauhinia reticulata, Capparis dLcidua,
 

Bauhinia rufenscens.
 

No regeneration of Gonakig trees was observed, even in the lower
 

lands.
 

8. LOPEL FOREST (No 13 on Map)
 

This is an old Gonaki6 forest, dominated by more than 80% Acacia
 

nilotica, which attain more 
than 10 meters.
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It is located in a narrow strip along the Senegal River. Its
 

outer limits to the north are formed by the dikes being built on the
 

Bogh6 plain, a large part of this forest was cleared for these irri

gation works.
 

The remaining Acacia nilotica population is relatively well
 

preserved and does not seem to have suffered from the drought (very
 

little withering was observed). This is probably due to the low-lying
 

site and the proximity of the Senegal River, which provides an alluvial
 

aquifer into which the trees sink their roots.
 

However, on higher'.lands, a few withered trees or less dense
 

Gonaki6 populations are found.
 

In the clearings, other species are encountered: Zizyphus
 

mauritiana, Acacia albida, Bauhinia rufescens and Indigofera sp.
 

No charcoal ovens were observed in this forest.
 

llowewer, the forest is endangered on a more or less long term basis by
 

cutting for animal feed (numerous camels and goats) and for wood to
 

provide fencing and roofing (we observed one man with an axe, who fled
 

at our artijal).
 

No sign of Gonaki6 regeneration was found.
 

9. GANKI FOREST (No 14 on Map) 

This forest is still dominated by Acacia nilotica (more than 60%
 

of species encountered). It is not very dense, and numerous signs of
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of old and new mutilations were observed: 
 cutting for firewood and
 

livestock feed, clearing, numerous ranging goats, sheep and camels.
 

In fact, this forest ressembles the neighboring unclassified dectors,
 

haviDg very degraded vegetation due to clearing for crops. 
Only the
 

old markers (most of which have been displaced) indicate the original
 

forest boundaries. 
 Other species are replacing the Gonaki6: Acacia
 

seyal and Indigofera sp. (about 40% of 
trees observed).
 

There are nt. charcoal ovens 
in the Ganki classified forest. No
 

signs of natural regeneration of the Acacia nilotica were observed.
 

10. OUA DE FOREST (No 15 on Map) 

This classified forest is populated by about 80% Acacia nilotica,
 

most of which are large. Howcver, these Gonakis have been greatly
 

affected by the drought; 
 many )have withered and died.
 

The live trees are subjected to intensive cutting for livestock
 

feed, gathering of pods and fabrication of roofing beams.
 

Dead trees are used for firewood. The other species (about 20%)
 

are; Balanites aegyptiaca, Bauhinia rufesens, Acacia seyal, Capparis
 

decidua, Salix senegalensis.
 

Acacia nilotica is not regenerating and is being progressively
 

replaced, especially in the high lands, by secondary species.
 

No charcoal ovens were observed in the Oualald6 Forest or 
its
 

surroundings.
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MAGHWMA (N' COUYE) FOREST (No 16 on Map)
 

ThIs classified forest was originally entirely populated by'
 

Acacia nilotica. At prcesent, "this tree repretents only 40% of species
 

observed, other trees have progr6ssively replaced the disappearing
 

GonakiG! Bauhinia reticulata has'becomo dominant on the edges of the
 

forest and in its numerous clearings. Bauhinia rufescens and Balanites
 

aegyptiaca are also found. There are.few signs of cutting, except at
 

the edges of the forest, where a few trees have been burned at the base.
 

On the other hand, .almost everywhere, the Gonaki~s were observed
 

to be quite withered. kany are still standing, although dead; others
 

have fallen into piles of dried branches.
 

Termites attack almost all of the dead trees and even the trunks
 

of weakened living trees.
 

All the species encountered had young plants. Impressive rege

neration of Gonaki~s was observed along the Paliba marigot to the north
 

of the forest. Plants about 50 cm high were seen over large areas to
 

be deeloping so densely as to ressemble bushes.
 

. CLASSIFIED GONAKIE FORESTS OUTSIDE THE SEYEGAL RIVER VALLEY 

TAMCUIKETT FOREST (No 18 on Hap) 

This classified forest spreads below the town of Tamchakett in
 

the Tamourt Valley, fed by the Takhtaya Oued, whoee waters come from
 

the El 1aguer Mountain in the sandstone Affol6 Massive.
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It is a superb Acacia nilotica forest *--dense, with many 61d tree@,
 

often more than 10 meters high. It covers the central part of the
 

Tamchakett Tamourt over about 20 Ian. During the rainy season, the
 

waters rise to cover several meters of the Gonaki6 trunks.
 

This forest has nut been affected by the drought, due to sufficient
 

water supplies from the Affol6. However, a total lack of regeneration
 

was observed; no young plants are to be found. It is to be feared that
 

eventually the old Gonaki6s will disappear without being replaced. Young
 

shoots cannot develop in this forest due to intense ranging in the under

wood by numerous goats, sheep and camels.
 

Note: There is a very marked contrast between the green and
 

prosperous Tamourt and the surrounding arid du es. The dunes bordering
 

the Tamchakett Tamourt present variuus species suffering from drought
 

and cutting for firewood and livestock fodder. Most of the gum trees
 

have disappeared. Cominiphora africana has also sustained heavy lcsses.
 

The dominant Acacia raddiana appears to be more resistent to human and
 

climatic pressures.
 

c.Other Classified Forest Studied
 

Classified forests populated by Acacia senegal are generally
 

located in sand dune milieus; some of these dunes, as in the Trarza,
 

are in the process of remobilization.
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13. BOUTILIS FOREST (No 13 on Map)
 

This classified forest is located 10 km east of the village or
 

Tiguent (Village No 8), in the Trarza dunes.
 

Dominated by about 50% gum trees (Acacia senegal), this forest
 

is in deplorable condition. More than 80% of the gum trees are dead
 

or withering, forming veritable cemetaries of fallen trees and debris.
 

The same proportion of dead trees was f6und for secondary species
 

(Acacia raddiana and Balanites aegyptiaca).
 

However, Maerua crassifjlia, located in depressions (gouds) has
 

been little affected by the drought. Nevertheless, it has been over

grazed by livestock and extremely mutilated by cutting.
 

At its creation in 1946, the Boutilis forest was originally a
 

mixed forest, dominated by Acacia senegal and Acacia raddiana.
 

Leptadenia spartium, Capparls decidua, Balanites aegyptiaca and Maerua
 

crassifolia were also found.
 

At present, it is a :classified forest" in name only, as nothing
 

distinguishes it from the surrounding environment.
 

There is some modest regeneraticn; all species observed were
 

a few young plants. However, the fairly numerous goats and camels in
 

this forest may prevent the continuation of the natural regeneration
 

process.
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14. TINE-YERA FOREST (ITo 4 on Mapj
 

The Tine-yera classified forest is located several kilometers
 

north of Mederdra (see aerial photograph study in Chapter 3-4-4).
 

It was classified on 11/21/45 as 
a gum tree grove.
 

At present, very little remains of this Acacia senegal forest;
 

about 50% of the gum trees are dead. 
 Balanites aegyptiaca has become
 

dominant, followed by Acacia raddiana.
 

Calothropis procera is present, attesting to the degradation of
 

the soil.
 

Maerua crassifolia and Zizyphus mauritiana (rare) are found in
 

the gouds.
 

This forest has considerably thinned since 1954 (IGN aerial
 

photographp). 
 At present, it can hardly be distinguished from its
 

environmentally degraded surroundings.
 

Nevertheless, very modest natural regeneration can be seen for
 

most species/ 
However, animal ranging may compromise regeneration
 

if no protective measures are taken.
 

15. 	KRAA EL AHMAR FOREST (No 5 on Map)
 

This classified forest is located 
on the Trarza dune massive
 

several kilometers to the south of Mederdra. 
Originally, it was a pure
 

gumgrove, planted by the colonial administration and classified in 1938.
 

At present, the forest is Invaded by secondary species: Balanites ae

gyptiaca and Acacia senegal.
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While Acacia senegal still dominates (about 50% of species obserL
 

ved), about 40% of these gum trees are dead or withering, most having
 

fallen. We also noted intensive cutting for livestock fodder.
 

In this forest we observed a relatively large amount of natural
 

regeneration of the three above-cited woody species, although it is
 

perturbed by animal ranging.
 

This classified forest is in better condition than the Tine-yera
 

forest located to the north of Mederdra.
 

16. NEHjME FOREST (No 18 on Map) 

This old gum tree grove was classified in 1950. It is located
 

to the south of Kiffa in fixed dune belts.
 

Acacia senegal is still dominant (about 80%), but other species
 

have invaded due to thinning of the gum tree forest: Balanites aegyp

tiaca, Conbretum glutinosum, Capparis decidua, Calothropis procera.
 

Hyphaena thebalca can be found in the low lands.
 

Certain zones of this forest are well preserved and still densely
 

.,populated with gum trees.
 

In most of the forest, good natural regeneration is observed;
 

there are a large number of young gum plants of from 50 cm to 1 meter
 

high.
 

Previom Paz n
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d. Other Types of Classified Forests
 

17.TINE-BUNAR FOREST (No 1 on Map)
 

This classified forest is located about 9 km northwest of Rosso,
 

in fond6 lands. Originally, in 1941, it was a mixed forest, populated
 

by Acacia senegal, Balanites aegyptiaca, Acacia nilotica and Tamarix
 

aphylla.
 

In 1958, a "ronier" plantation was installed on about 4 hectares,
 

but these trees did not develop well, mainly due to livestock (goats,
 

sheep, cattle) ranging and eating the young shoots as soon as 
they
 

appeared.
 

At present, this "classified forest" is quite degraded and domi

nated by 80% Gymnesperia senegalensis. Other species found are:
 

Acacia seyal, Balanites aegyptiaca. Acacia senegal (t) Acacia albida (t)
 

0.) ) )Zizyphus mauritania , Bauhinia rufescens , Indigofera S.
 

Borassus flabellifer, Salvadora persica, and on the edges Tamarix
 

aphylla. (The species marked by a "'; 
 have appeared since the date
 

of claifrrinnA
 

Acacia nilotica and Bauhinia reticulata have disappeared from
 

this classified forest, most certainly because their wocd has been over

exploited by inhabitants of the town of Rosso.
 

With the exception of Acacia albida, Acacia senegal, Salvadora
 

persica, Bauhinia rufescens, young plants were observed for all other
 

species. 
 However, cutting and animal ranging are found everywhere in
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this forest, which is rapidly disappearing. Numerous dried stumps
 

testify to particularly intense exploitation in the past (clearing
 

for cultivation and exploitation of Gonaki~s).
 

18. TOUGUEN REWOODED PERIMETER
 

This rewooded perimeter is located on the edge of the town of
 

Rosso on fondg lands, adjacent to the Lyc~e. It ressembles a "vacant
 

lot". Established in 1948, it 
was planted with gum trees and "roniers".
 

Today, no sign of these plants exist. A few old Gonakig stumps testify
 

to the former presence of an Acacia nilotica forest.
 

The boundary markers and rusted remains of metal stakes for
 

fencing can still be seen around the perimeter. It is, at present,
 

very sparsely populated by Tamarix aphylla (dominant), a few Balanites
 

aegyptiaca, Prosopis sp. (disseminated from the tree, in the Lyc~e
 

courtyard), Acacia seyal and Acacia albida.
 

Tamarix senegalensis seems to be progressively invading the
 

perimeter, as it is much less sought after by woodcutters and livestock
 

(there are very few camels at Rosso) than the other species.'
 

3.7.3 SUNI.IARY OF CONDITION
 

1) Woody Species
 

For all the 18 classified forests visited (including 1 rewooded perimeter),
 

22 woody species were observed, given in the following list:
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Gymnesporia senegalensis
 

Acacia seyal 

Borassus flabellifer 

Balanites aegyptiaca 

Acacia senegal 

Acacia albida 

...Zizyphus mauritiana 

Salvador a persica
 

Indigofera sp.
 

Bauhinia rufescens
 

Tamarix aphylla
 

Prosopis sp.
 

Acacia raddiana
 

Maerua crassifolia
 

Calothropis procera
 

Acacia nilotica
 

Cadaba farinosa
 

Salix senegalensis
 

Capparis decidua
 

Boscia senegalensis
 

Bauhinia reticulata
 

Combretum ilutinosum
 

Balanites aegyptiaca is omnipresent. It was observed in almost all
 

the transects. 
Its frequency was 16% of the 75 observations in 18
 

classified forests.
 

Table 27 gives the list of the 15 species found in the classified
 

forests surveyed in the Senegal River oualo lands. 
Acacia nilotica is,
 

of course, dominant. It is interesting to note the relatively great
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frequency of Balanites aegyptiaca (14%) which have been .planted in the
 

classified forasts, followed by Bauhinia rufescens (frequency: 9.52%),
 

Capparis decidua and Acacia seyal (frequency: 7.14%).
 

Thus, table 27 clearly shows the intrusion of other woody species
 

in place of the disappearing Gonakids, which have been cut for wood
 

charcoal and withered by drought.
 

Table 28 lists the 16 species found in the 5 other classified
 

forests and the rewooded perimeter. By comparing Tables 27 and 28, 
one
 

notes that 8 species are found both in the Senegal River oualo classified
 

forests and the classified forests located on di~ri lands outside
 

the river valley. These 8 species are: Balanites aegyptiaca, Bauhinia
 

rufascens, Capparis decidua, Acacia seyal, 
Salvadora persica, Indigofera
 

sp., Zizyphus mauritiana.
 

Table 28 shows that Balanites aegyptiaca was the most frequently
 

observed in di~ri forests (18.18%), followed by Acacia senegal (frequen

cy: 15.15%). This table demonstrates that the Balanites aegyptiaca
 

and other species have begun to replace the gum trees, which have been
 

greatly affected by the drought due to weakening by massive bleeding
 

for gum arabic.
 

Table 29 lists all the species found to be withered for each
 

classified forest. 
 In all the oualo forests, Acacia nilotica was
 

observed to be withered. However, they were not affecpad by the drought
 

in the Tamourt Tamchakett, far from the Senegal River.
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Table 30 presents the degree of withering observed for Acacia nilotica
 

in the 1! oualo forests.
 

REGENEPATION OF WOODY SPECIES
 

Table 31 shows which woody,species possess young plants (50 cm to 
I m
 

high), indicating natural regeneration. This table covers all the classified
 

forests studied and summarizes the information given in the text and the
 

transect sheets in the Annex.
 

Again, the.predominance of Balanites aegyptiaca was observed (fre

quency: 22.44%), It is interesting to note that the gum tree was also
 

frequently observed to be 
in the process of natural regeneration (8.16%).
 

This table clearly demonstrates that natural regeneration is possible
 

for a great number of spkcies, and can be favorized by appropriate protection
 

measures. 
Ranging animals are n constant hindrance to the survival and
 

growth of regenerating species, as they graze on or trample the young
 

plants. Acacia nilotica is not regenerating well due to animal ranging lind
 

the absence of regular floods since the drought began.
 

2) The Herbaceous Cover
 

Table 32 shows, for each classified forest, the rate of grass coverage
 

expressed as a percent. It sho,'s that in most 
cases, herbaceous cover is
 

absent. In only 7 classified forests were straws observed on the soil,
 

most of which were Cenchrus biflerus (see Transect Sheets in Annex). The
 

observation were performed at the cnd of the dry season, which was not
 

a favorable period for the study of herbaceous cover.
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3) Mention must be made of termite action. In all the Gonakig forests
 

in the Senegal River oualo, termites proliferate-in areas where large
 

numbers of trees are withered. They attack weakened trees and may
 

precipitate the death. of Gonaki~s.
 

On the-other hand, they literally "clean' the underwood, progres

sivelyielii,,nating the piles of daad branches on the ground. If normal
 

floods reappear in the future, this may favorize natural regeneration.
 



TIBLE 26 - CLASSIFIED FORiET. SITUATION AS OF CLASSIFICATION DATES
 
(SOUFCE; DIRECTIO OF NATURE PROTECTION - IRM)
 

REGION , TRARZA (06)
 

NA ES CLASSIFICATION DECREE SURFACE AREA TYPE TREE POPULATION 

Gani No '30/SE of 2/22/43 7050 ha Classified forest - Gonakiers
 

- Souroum
 
- gum trees
Berbeira No 772/SL/F of 2/27/46 
 3000 ha Classified forest - gum tree (acacia senegal)
 
- Acacia tortilis
 

- Balanites aegyptiaca
 
- Maerua crassifolia (secondary)
 
- Capparis (secondary)Bouajra 
 No 2J90/SE of 6/24/38 320 ha 
 - Roniers 

Niar Keim .&. 4366/SE/F of 9/22/48 10 000 ha -Acacia senegal
 
Tine-Bunar No 2150/SE and
 

21_. of (117/41 730 ha "I 
 - Acacia senezal
 
- Balanites aegyptiaca
 
- Tamarix
 

Dioli No 2151/SE/ of 6/17/41 627 ha 
 - Gonaki (dominant) 

- Bauhinia r6ticulata
 
- Acacia seyal
 
- Salvadora persica
ederdra 
 No 2089/SE of 6/24/38 5 540 ha 
 - Gum trees
 

Mederira No 145./SE/F . 54 ha 
 Rewooded perimeter -
Gum trees, Acacia raddiana
 
2 ares 
 - Balanites aegyptlaca
 

(situation as of 5/23/80)
Toung-in 
 No 1277/FOR .
 67 ha Rewooded perimeter - Situation as of 5/30/80
 

Practically nothing remains
 
-except a few Balanites
 
aegyptiaca and prosopis sp.

(near Rosso Lyc~e)
 



TABLE 26 (Cont.)
 

Agdarnit No 4364/SE/F of 9/22/48 


Douch No 4367/SE/F of 9/22/48 


Boudeifia No 43A5/SE/F of 9/22/48 


Boutilis No 773/SE/F of 2/27/45 


Tin-Yera No 351p/SE/F If 11/21/45 

Baouadji No 318/3E/F of 9/10/41 

Keur-four ? 

(Dagana) 

REGIOA BF!Y.A (05) 

Louboadou No 2393f/f 
Dar-el Barka 

SilL6 Decree No 10 0^8 

Touei'iri No 5 £46/SE/I 

Lopel :No 1626/S" of 4/21/46 

Tessem No 1622/SE/F 

Afuya No 8112/SE/F of 11/4/53 

Ganki No 1624/7E of 4/30/47 

M'Boyo No 1624/SE of 4/21/46 

Koundi No 3183/SE of 9/10/41 

Olo-Ologo Ho 1623/SE of 4/2/46 

WalaidG No 1625/SE of 4/30/47 

Fcrru., No 1471/SE/F 

4 400 ha 


34 000 ha 


3 100 ha 


20 000 ha 


1 100 ha 


486 ha 


540 ha 


328 ha 


2 736 ha 


62 ha 


582 ha 


1453 ha 


507 ha 


600 ha 


2 690 ha 


4 470 ha 


217 ha 


275 ha 


.1 922 ha 


Classified forest Acacia senegal
 

Classified forest Acacia senegal
 

Acacia senegal
 

Acacia senegal (dominant)
 
Tortilis (dominant)
 
Balanites aegyptiaca
 
,Leptadenia spartium
 
Capparis
 
Maerua crassifolia
 

Acacia senegal
 

species ?
 

Gonakiers
 

Classified forest Gonakiers
 

Gonakiers 

Gonakiers 

Gonakiers 

Gonakiers 

Gommiers 

' Gonakiers 

Gonakiers 

IT Gonakiers 

I. Gonakiers 

Gonakiers 

Sylvo-pastoral reserve species ? 



TABLE 26 (Cont.)
 

REGION GORGOL (04)
 

NA iES CASSIFICATION DECREE SURFACE AREA TYPE TREE POIULATION
 

Yama 14'Diaye 
 No 5 850/SE/F of 10/25/50 
530 ha Classified forest - Gonakiers
 
Dindi 
 No 2 492/SE/ of 4/4/55 395 ha 
 - Gonakiers
 
N'Goye 
 No 3 747/SE/F of 6/14/52 1 825 ha 
 - Gonakiers
 
Dao No 1 841/1 E/F 957.9 ha 
 - Gonakiers
 
Diorbivol 
 No 5 949 
 745 ha 
 - Gonakiers (dominant) 

- Acacia seyal 
- Faidherbia albila 
- Acacia Raddiana 

"-0 '
f tI - Bauhinia Rufescens
 
Region ASSABA (03)
 
Kehmnme 
 No 5 o99/SE/F 
 13 040 ha Classified Forest - Hypaenia Thebalca 

' Combretum locardu
IMarai Seder 
 No 6 499/SE/F of 11/27/50 3 165 ha 
 - Gommiers 

REGION :EODH EL GMIRBI(C2) 
Tamourt Tamchakett No 2 328/SE/F 1 650 ha 
 - Gonakiers (dominant) 

- Commiphora africana
REGION :TAGENT (09) 
El iehra 
 No 10 .52 of 12/18/60 450 ha 
 - Gonakiers (dominant) 

Roni er.
 
Tintane 
 "4 995 ha 
 - species ?
Leigdeim 
 550 ha
 

GUIDfl4EKW
 

Mel.-ue No i0 030 706 ha - Roniers (Borassus 
flebellifer) 
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TABLE 27
 

LIST OF WOODY SPECIES CENSUSED IN 11 GONAKIE
 

(ACACIA NILOTiCA) CLASSIFIED FORESTS OF THE 

SENEGAL RIVER OUALO AND FREQUENCY.
 

WOODY SPECIES NUMBER OF OBSERVATIONS FREQUENCY (% 

Acacia nilotica 11 26.1. 

Balanites aegyptiac 6 14 

Bauhinia rufescens 4 9.5' 

Capparif decidua 3 7.1 

Acacia seyal 3 7.1 

Bauhinia reticulata 2 4.7 

Boscia senegalensis 2 4.7 

Salix senegalensis 2 4.7 

Salvadora persica 2 4.7 

Indlgofera sp. 2 4.7 

Cadaba farirosa 1 2.3 
Zizyphus mauritiana 1 2.13 

Tamarix aphylla 1 2.3. 

Acacia albida 1 2.3 

Borassus flabellifei 1 2.3. 

(Total 15 species) (42 observations)
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TABLE 28
 

LIST OF WOODY SPECIES CENSUSED IN OTHER CLASSIFIED
 
FORESTS 4 UTSIDE SENEGAL RIVER OUALO) AND FREQUENCY
 

WOODY SPECIES NUMBER OF OBSZRVATIONS FREQUENCY (%) 

Gymnesporia senegalensis 3
1 

Acacia seyal 
 2 
 6
 
Borassus flabellifer 
 1 
 3
 
Balanites aegyptiaca 
 6 
 18.1.
 
Acacia senegal 15.1
5 

Acacia albida 
 2 6-
Zizyphus mauritiana 
 2 
 6 
Salvadora persica 
 1 
 3
 
Indigofera sp. 
 2 
 6
 
Bauhinia rufescens 
 1 13
 
Acacia raddiana 
 3 
 9.0
 
Calothropis procera 
 2 
 6
 
Maerua crassifolia 
 2 
 6
 
Combretum glutinosum 3
1 


Capparis decidua 
 1 
 3
 
Tamarix aphylla 
 1 
 3
 

Total : 16 species 
 Total : 33 observations
 



TMBLE 1) - WI1HERED SPECIES - CLASSIFIED FORESTS 

t Withered 

0 ptesent (not withered) 

No Acacia 
nilotica 

Balanites 
ieaypti.ca 

Acacia 
senegal 

Acacia 
raddiana 

Capparis 
decidua 

Acacia 
seyal 

Salvadora 
persica 

1 

2 

4 

3 

0 

+ 

+ 

0 

+ 

+ 

+ 

0 

0 

0 

I- 5 

6 

7 

+ 

+ 

0 + 0 

+ 

9 + + + + 

10 

11 

12 

13 

14 

15 

16 

17 

l1 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

C 

0 

0 

0 

+ + 

+ 

0 

+ 

0 

0 



TABLE 30 - WITHERED STATE OF 

FORESTS iALONG THE 

ACACIA NILOTICA 

SENEGAL RIVER 

IN CLASSIFIED 

CLASSIFIED .FOREST7,- VERY WITHERED WITHERED SLIGHTLY WITHERED 

Gani + 

Tessem 

1'Boy- + 

+ 

Dar El Barka 

So-01oo 
.0+ 

+ 

' Silbe 

Lopel 

Ganki 

+ 

+ 

OualaldC + 

N Gouye 

Keur Ilour (Dagana) 
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TABLE 31 : LIST OF REGENERATING WOODY SPECIES (HAVING PLANTS 

0.50 TO 1 METER HIGH). LOCATION AND FREQUENCY.
 

(SEE MRASECT SHEETS FOR "CLASSIFIED FORESTS" IN 

ANNEX). 

WOODY SPECIES CLASSIFIED FOREST FREQUENCY (PER NUMBER 
NUMBER OBSERVATIONS OF REGE-

NERATING SPECIES) 

Gymnesporia senegalensis 1 2.0 

Acacia seyal 1-2-9-14-15 10.2. 

Balanites aegyptiaca 1-2-.3-4-5-9-11-13-15 22.4 
16-17 

Zizyphus mauritiana 1-13 4.0 

Indigofera sp. 1-13-14 6.1 

Tamarix senegalensis 2-19 4.o 
Acacia albida 2-13 4.0 

Acacia senegal 3-4-5-17 8.1 

Acacia raddiana 3-4-5 6.1, 

Maerua crassifolia 3T 4 4.0 

Calothropis procera 4-17 4.0 
Acacia nilotica 11-16 4.0 

Capparis decidua 11-12-15-17 8.1 

Boscia senegalensis 11-12 4.0 

Bauhinia-rufescens 13-15-16 6.1 

Bauhinia reticulata 16 2.0 

(Total : 16 spc4Les) (Total : 49 Observations)
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GRASS COVER 

TABLE 32. 

IN CLASSIFIED FORESTS 

t 

0 

" present 

absent 

CLASSIFIED 

NUMBER 
FOREST GRASS COVER COVERAGE RATE (% 

1 

2 

3 

4 

5 

6 

7 

8 

9 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

0 

<5 

"5 

5 

<5 

'45 

±5 

11 

12 

13 

14 

15 

16 

17 

18 

0 

0 

0 

0 

+ 

0 

0 

0 

0 

5 



3 - 8 : STATE OF PALM4 GROVE ENVIRONMENTS (See figure 19, Annex I)
 

In order to obtain an idea of the state of the environment of
 

the palw groves in the southern third of Mauritania, a survey mission
 

was conducted jointly with the PXMSaxpert working on the Oasis Sub-


Sector. 37/
 

A total of 17 palm groves were visited; their names and admints-;
 

trativa regions are given below (see Location Map in Annex).
 

PALM GROVES ADMINISTRATIVE REGIONS 

Moudj eria TAGANT (09) 

El Ilosseinia " 

La Houetat 

N'Beika 

Niemelane 

TidjikJa 

Rachid" 

El lhedia 

Bouhndeid ASSABA (03 

Kiffa " 

Guerou 

Kamour 

El Feye 

Kouroudj el 

Sani 

Kanossa 

Barkewol 

.37/ 7 for more information, see report,
 

"Oasis Sub-Sector Study', RAMS.
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- 8 palm'groves are in the Tagant Administrative Region
 
- 9 palm groves are in the Assaba-.Administrative Region
 

The palm groves are distributed in the physical regions as follows
 

(Table 33);
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TABLE 33 
PALM GROVE DISTRIBUTION
 

PALM GROVES PHYSICAL REGIONS AVERAGE RAINFALL 
1931:-1960 (MM) 

lMoudjerTia 'Below sandstone Tagant Mteeive 
 225.9 mm
(to the west)
 

M'Beika Tamourt En Naaj Valley 
- Tagant Plateau (150-200,mm)
 

El Hosseinia Bouraga Oued Valley 
- Tagant Plateau (150-200 mm)
 

Niemelane Nlemelane Oued Valley -
 Tagant Plateau (150-200 mm)
 
Tidjikja Tidjikja Oued Valley 
- Tagant Plateau 142.3 mm
 

Rachid 
 Tidjikja Valley, 40 km Northwest of ( 150 mm)
 
Tidjikja - Tagant.Plateau
 

Lahouetat Tidjikja Oued Valley, 200 
 km Northwest (1 150 mm) 
of Tidjikja - Tagant Plateau 

El Khedia Kraa Naga Oued Valley-,Tagant Plateau (200-250 mm)
 

Guerou 
 Oued flowing into a plain Northeast of the , 
Assaba sandstone Massive (300-350 mm)
 

Kamour Calangali Oued Valley, on North6ast 
 (300-350 mm)
 
Edge of Assaba sandstone Plateau
 

Boumdeid Khlig Oued Valley, Oued flows into a (* 250 mm)
 
sandy plain east below the Tagant.
 

Kiffa 
 Sandy plain between Assaba and AffolG- 350,7 mm
 

Valley of Kiffa Oued
 

E1l Feye KouroudJel Oued Valley -
Sandy plain (400-350 mm)
 

Kouroudjel 'r " (400-350 mm) 

Sani Sani Oued Valley - Sandy plain West ( 457.0 mm) 
of Karakoro 

Kankossa Karakoro valley - Sandy plain 457.0 mm
 
Barkewol Batkewol Oued Depression - Aftout ( 350 mm)
 

Rag West of the A~ssaba Massive.
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3.8.1 Brief Description of Observations for Each Palm Grove Visited
 

1. MOUDJERIA
 

The town of Moudjeria is located between dune belts (moving sands)
 

to the west and the buttresses of the sandstone Tagant Massive in the
 

east. 
 There are two small palm groves at Moudjeria:
 

one located in the narrow rocky valley above the town, fed by
 

two springs.
 

the other located west of the town, in the plain below the massive
 

on a substraum consisting of a mixture of slope colluvia (rocks
 

and pebbles) and mobile sands.
 

This latter palm grove is menaced by sand encroachment from the
 

shifting dunes and by the lowering of the aquifer level due to the pro

longed drought.
 

The two palm groves are also menaced by Wooly Aphids and Taka
 

(Acariose) 38
 

2. N'BEIKA 

This palm grove is located in the large alluvial valley of the
 

Tamourt en NaaJ, carved through the Tagant plateau. It is one of the
 

many palm groves spread along the Tamourt.
 

39/ For more information on parasite infestations, see ,Oasis Sub-


Sector Study, RAS.
 



-172-

This palm grove suffers from neither sand enctr,-chment nor lack
 

.of.water. However, it is attacked, as 
are most other OnvP_ hv Wooly
 

Aphids .and Taka.
 

3. EL HOSSEINIA
 

-hi .palm.grovq is located in a narrow, rocky valley in the Tagant
 

Massive, giving onto theilarge alluvial valley of the Bouraga oued (which
 

flows into Tamourt en Naaj in the north).
 

It is- fed by a perennial spring upstream from the rocky gorge.
 

Most of the palm trees are old, and many have fallen because their
 

rooting has be:en hindered by large rocky formations and the action of
 

water erosion which has exposed their bases.
 

Water is plentiful and there is no problem of sand encroachment.
 

However, Taka and Wooly Aphids menace this palm grove.
 

.4. NIEMELANE
 

Che Niemelane palm grove is located in the heart of theTagant
 

.Plateau, between Moudjeria in the south and Tidjikja in the north. 
It
 

covers about 2 kcm, located in a'small, shallow oued valley.
 

IL15 paim grove surters trom neither sand encroachment nor lowering 

uL Lne oueu aiiuviai aquirer. 

However, Wooly Aphid and Taka affect the palm treds.
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5. TIDJIKJA 

The Tidjikja palm grove is spread along the Tidjikja Oued, to the 

north of the sandstone Tagant Massive. It consists of a series of dis

continuous palm groves along the large oued valley on both sides of
 

the town; each grove has a separate name..,
 

The major problem is sand encroachment, present everywhere. 
0
 

can see palm trees several meters high of which only the fronds stick
 

above the sand, such is the amplitude of saind Tnvasion.
 

According to the local population, the alluvial aquifer has lowered
 

somewhat since the drought began. 
 There are about 50 motor-pu ps at
 

Tidjikja. In addition. to the above problems, the palm trees are affected
 

by Taka and Wooly Aphids.
 

6. RACHID
 

As a Tidjikja, these are a series of palm groves spread along the
 

Tidjikja Oued over several kilometers, in the flat-bottomed, sandy alluvial
 

valley, flanked by two rocky escarpments to the north of the Tagant Plateau.
 

There is a permanent spring in the middle of the oldest palm grove
 

visited. In several 
areas where the soil has been cut, one can observe
 

salt concretions; according to 
the local population, these do not affect
 

the palm trees.
 

The level of the oued alluvial aquifer fluctuates only slightly
 

(six motor-pumps were found at Rachid).
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Most palm groves are afkected by Wooly aphids and Taka. 

Tere is no'sand encroachment'problem around Rachid. 

7. LAHOUETAT
 

This palm grove is located about 20 km to the southeast'of Rachid,
 

on the sandy edge of the Tidjikja oued. The topography is fairly flat,
 

with no escarpments.
 

Sand encrcechment is acute; the palm grove is almost totally submer

ged by sand. A good number of palm trees have already been completely
 

buried; others can be seen to have only their top fronds sticking ouVx-of,.
 

the sand. According to local date growers, most of these trees are from
 

5 to 6 meters high.
 

In addition, this palm grove has a salinization problem; the water
 

has a tendency to be brackish.
 

Taka and Wooly Aphids are also a menace to this palm grove.
 

8. EL KHEDIA
 

The El Khedia palm grove is located in the Kraa Naga oued valley,
 

next to a rocky escarpment in ,the east, on the Tagant Plateau. It exists 

since 1925, when it was frequented only by nomads. Since 1953, a large 

village has grown up near this grovc.
 

This palm grove suffers considerably from loweringof the alluvial
 

aquifer, which has not been well replenished since the drought began.
 

Many palm trees are withered and produce no dates.
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There are only one or two motor-pumps at El Khedia.
 

Due to the considerable weakening of the palm trees from lack of
 

water in the alluvl aquifer, the trees are particularly susceptible
 

to attacks from Taka and Wooly Aphids, which are progressively extermi

nating them. 
The palm grove is not menaced by sand encroachment.
 

9. BOUMDEID (Boumdeid "l'ancien")
 

This is a very small palm grove, in poor condition, located on the
 

edge-of the Khlig Ouled oued, below an agricultural dam. This palm grove
 

was planted by disciples of a Muslim agricultural religious community,
 

the ABEL ADDE.
 

It suffers from a lowering of the allu~ial aquifer (withering of
 

some palm trees) and is menaced by sand encroachment from the neighboring
 

dtineq.
 

10. KIFFA
 

Located on the immediate edge of the town of Kiffa, this palm grove
 

extends along the sandy banks of a oued. The 
palm trees have somewhat
 

suffered from the lowering of the alluvial aquifer due to the prolonged
 

drought. There are very few motor-pumps. The well water is becoming
 

slightly salty.
 

Here again, Wooly Aphids and Taka affect many palm trees. However,
 

sand encroachment is not a problem.
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I1. GUEROU 

-The Guirou-"palm. grove isth-'e"largest of the Assaba region; it covers 

bout 13 kilometers along a oued:
 

the upstream area Is enclosed-in a wide valley t.LanKed Dy rocky 

escarpments( Assaba Massive)
 

downstream, the palm grove extends into a large plain.
 

This palm grove suffets 'fri a fairly modest lowering of the oued 

alluvial aquifer', which is insufficiently replenished by rainfall. 

* ,_.Taka and Wooly Aphids are present', but have not done as much damage 

as in.other palm-groves observed.: 

12. KAMOUR'
 

'The Kamour palm grove extends along the Galangali oued valley, 

on the northeast edge of the Assaba Plateau (a few kilometers dowoRtream 

from the Diouk Pass). 

Certain parts of 'the grove has become slightly sanded. The level 

of the alluvial-aquifer has lowered slightly since the drought ,began.
 

Taka and Wooly Aphids affect.a small proportion of the palm trees.
 

13. EL FEYE
 

This small palm grove is located in the middle of a dy plain
 

along the Kouroudjel oued. It 'consistsof date palms interwoven with
 

a veritable forest of dotun palm (Hyphaenia thebaica).
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The alluvial aquifer is well replenished and hallow (about 3
 

meters below the surface). Shifting dunes fto the north and northwest
 

menace tbli palm grove.
 

The presence of Taka and Wooly Aphid was noted on Phoenix dacty

lifera.
 

14. KOUROUDJEL
 

The Kouroudjel palm grove is located about 10 km southwest of El
 

Foye, on the Kouroudjel oued (which flows into the Karakoro)
 

As for the above palm grove, it is a "doum palm" forest (Hyphaenia
 

thebaica), 
intermixed with date palms (Phoenix dactylifera). The alluvial
 

aquifer is abundant and near the surface (2 meters below the soil).
 

The palm grove is not menaced by sand encroachment. Taka and
 

Wooly Aphids are present on some date palms.
 

15. KANKOSSA'
 

The Kankossa palm grove is located along the Karakoro, on the left
 

bank. This palm grove was planted in 1952 by IFAC, and the trees are
 

geotetrically aligaed. 
 It is a small palm grove, in very poor condition.
 

Many palm trees have disappeared because of the lowering of the
 

alluvial aquifer due to drought. and the lack of maintenance.
 

In addition, these palm trees are affected by Taka and Wooly Aphids.
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16. SANI 

L6cated 25 km west'of K nkassa, the Sani palm grove occupies an 

inter-duhe depression (Sani Oued) where water is. abundant and quite near 

the surface (often less than one meter). 

This is a young, small palm grove, fairly well maintained.
 

Sbme trees are affected by Wooly Aphid and Taka.
 

This palm grove is protected by its geographical location in n
 

depression from drying winds, permitting cultivation of numerous fruit
 

trees (guavas, oranges, lemons, etc.).
 

17. BARKEWOL
 

.The Barkeuol palm grove is located in the Aftout, to the west of
 

the Assaba Massive., along the Barkewol Oued. The soil is heavy, compact
 

and has a high clay content, preventing deep rooting of palm trees. The
 

alluvial aquifer has lowered slightly with the prolonged drought.
 

This palm grove is quite small.
 

Water erosion has exposed the base of some palm treeso Taka and
 

Wooly Aphids affect a small number of trees.
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3.8.2 SUMMARY OF OBSERVATIONS OF 17 PALM GROVES
 

PAL1M GROVES SAND ENCROACHMENT DECREASE IN INFESTATION-BY 
ALLUVIAL AQUIFER TAKA AND WOOLY 
LEVEL APHID: 

Moudjeria Very great Gzeat Great 

M'Beika None None Present 

El Hcsseinia 
Present 

Niemelane 
Present 

Tidjikja iery great Great Present 

Rachid 13.ne Slight Present 

Lahouetat Very great Slight Present 

El Kheidia None Very great Very great 

Boumdeid Menace Great Present. 

Kiffa None Slight Present 

Guerou None Slight Present 

Kamour Slight Slight 

El Foye Menace None 

Kouroudjel None None 

Sani None None 

Kankossa None Great 

Barkewol None Slight 

3.8.2.1. Sand Encroachment 

Sand encroachment is a function of the physical milieu and of its human
 
and animal load. Sand encroachment exists when a sandy substratum is present
 
and when human concentrations (due to drought-provoked sedentarization)
 
cause sand remobilization. Examples: Moudjeria and Tidjikja,
 



-180

where trampling and intense exploitation of vegetable cover have degraded
 

an already fragile milieu.
 

No serious measures have been undertaken at present to halt the
 

advance of shifting dunes (with the exception of some limited attempts
 

to plant Eurphorbia balsamifera at Boumdeid)
 

3.8.2.2 Decrease in Alluvial ,Aquifer Levels of Palm Groves
 

Alluvial aquifers have lowered in some cases due to insufficient
 

replenishment caused by prolonged rainfall deficits (examples: El Khedia,
 

Moudjeria), added to the presence of concentrations of date palms which
 

*draw: water.from' the:,aquifer thrugh:thdir strong root systems. Seden

tarization of large nomad populati6nst'"nd -theiranimals since the drought
 

has-increased the demand for water su~plies.
 

In certain cases, such as at Tidjikja, the large number of motor

pumps (more than 50) introduced over' ecent years has contributed to the
 

lowering of the alluyial aquifer levels. In'the Adrar, which was not
 

concerned by this study, the presence*6 800 motor-puipps severely affects
 

the aquifer levels.
 

This mechanization of water-drawing, if..tA ir"ireases in the future, may
 

provoke a dramatic lowering of aquifers.(especially:in the Adrar).
 

3.8.2.3 Taka and Wooly Aphids
 

These parasites are found everywhere and especially menace those
 

palm trees weakened by insuffient water. Since they'affect the health
 

39/ For more information, see "Oasis Sub-Sector Study", 1AMS
 



of the plants, those parasites contribute to the very low level of d
 

production.
 

In addition, most palm groves suffer from a lack of maintananc
 

which makes them more vulnerable to the above mentioned parasites.
 

3.8.2.4 Termites
 

Termites sometimes attack the trunks of weakened palm trees 
(e
 

El Khedia, Tidjikja) and thus may contribute to the death of the tre
 

3.8.2.5 Salinization
 

Salinization is a secondary problem compared to other degradat
 

phenomena in the palm grove environments studied. Slight salinizatii
 

was observed in the Kiffa and Rachid palm groves, but does not appea
 

to affect the growth of palm trees.
 

On a long term basis, salinization could affect a greater numb(
 

of wells used for waterrsupply to the populations, if alluvial aquif(
 

were lowered by the massive introduction of motor-pumps for irrigatic
 

of extended vegetable gardening.
 

3.9 - GENERAL SUMMARY OF OBSERVATIONS
 

On the basis of the different field analysis conducted for this
 

study:
 

- towns and villages 

- pastoral wells 

7 pastures (ranges) 

- classified forests 

palm groves 
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It is apparent that man and his livestock have played a large role
 

in the deterioration of the Mauritanian environment.
 

The role of the drought is also important; prolonged rainfall
 

deficits have had direct degrading effects on the herbaceous and woody
 

cover, by the following processes:
 

Delayed leaving of trees, shortened flowering and often, the
 

absence of fruit (especially in 1972F73)
 

A'"certain number of tree9 died quite simply from lack of water.
 

Geographical location (slopes,.dune crests, etc.) may have accentuated
 

water deficits., as 
the ropots were too fat-away from the-humid levels of 

thesoil.. The nature of Soils.is also important. 

L.. For herbaceous-cover, aniual'piants often had their growth stopped 

before maturity, due to irregular aid'insuffirient-.rainfall. This
 

resulted in a lack of new seeds and progressive thinning of the grass
 

cover in following yeavs.
 

However, it is not always easy to separate the actions of the drought
 

from human and animal activities when determining the cause of degradation
 

When signs of cuttingm branc, ireaking, over-grazing and trampling
 

are visible, it is evident that the activities of man and animals are
 

largely responsible for environmental degradation; this is often the case
 

around towns, villages and functioning pastoral wells.
 

http:Soils.is
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In the Gonakid classified forests.of the Senegal River Valley,
 

the abusive,actions of man and animals wigh more heavily than the drought
 

as a cause of degradation. Adthough a great number of trees died .due
 

to the absence of 
 floods over several yLars, the intensification of cutti
 

for wood charcoal is the current reason for the disappearance of the re

maining Gonaki~s.
 

However, when trees have withered and grass pastures are reduced
 

in areas far from sedentarization, and where no siins of cutting,branch

breaking, or trampling are visible, it is tempting to attribute degra

dation directly to the drought. This attribution must be made with
 

caution. For example, in the case of the gum trees (Acacia senegal)
 

most forestry experts having studied these trees in Mauritania attribute
 

their death to prior weakening by man. 
They feel that the disappearance
 

of this species over vast surface areas 
(veritable "tree cementaries"
 

Ln the Trarza) cannot be explained by the drought alone. 
The brutal
 

nethods of exploitation for gum arabic (use of axes, tearing large
 

3trips up from the base of the trunk, burning of grass in the gum groves)
 

iswell as to feed livestock during the dry season, so weakened the
 

;um trees that they succumbed u subsequent rainfall deficits.
 

All the other woody species (with the exception of the Gonakig)
 

rere less affectead by the drought, as demonstrated in the frequency tables
 

,iven in the preceeding chapters.
 

http:forests.of


-184-

As to 'herbaceous cover, the field observations conducted at the 
; . . . . . ,. F.. 

end of the dry season did not'permit us to formulate conclusions. While 

it1iscertain, that in the immediate surroundings of towns, villages
 

and pastoral wells, the herbaceous cover is seriously damaged by animal
 

concentrations (over-grazing and trampling), it is difficult, given the
 

observation period, to know how other herbaceous pastures were affected
 

by the drought. (The AID"Renewable Resources Project, which also concerns
 

the southern thitd of Mauritania will include agrostological datA on the
 

herbaceous covet at the end of the rainy season).
 

*The drought., which ctntributed greatly to the lowering of the bio

logical potenti.al in this area, broke the fragile'equilibrium which for

merly existed between the physical milieu and the'livestock population,
 

which had considerably increased due to a long number of good years
 

and multiple vaccinations.
 

While this remark is true in general, there exists regionai'differen

ces'ab'to the extent of the ef.ects of the drought, according to the
 

livestock load and the type of milieu:
 

- The Southwest (and particularly the Trarza) has had from colonial 

times a relatively dense well network, causing large animal and nomad 

concentrations, which were more than the milieu could support, In 

addition, the Senegalo-Mauritanian sedimentary basin aquifer which feeds 

most of these wells, has not been greatly affected by the drought. 

http:potenti.al


- The Southeast, isolated from major communications links and 

possissing a much smaller number of wells (which are not heavily concen

trated), has better resisted the prolonged actions if rainfall shortages 

than the Southwest. A RAMS mission in September 1969, at the end 

of the rain season, observed magnificent herbaceous pastures in most. 

of the sandy zones, and denser "aerial" pastures than in the SoutIvest. 

These two examples show the harmful effects of animal concentrations
 

in a fragile milieu, with the following consequences for the environment:
 

- Disappearance of vegetationcover, compromising livestock raising. 

- Soils, especially in sandy milieus, become less fixed and are 

submitted to increased wind erosion. Dune advancement, wind deflation, 

sand covers provoke the stripping of the humiferous surface horiz6ns, 

which support agricultural activities (under appropriate rainfall 

cnnditions), etc. 

At present, due to the massive sedentarization of the population
 

(mainly nomads) and a part of their livestock, all conditions of
 

environmental degradation can be found around the population centers.
 

3.9.1 Menaced Zones
 

We have seen above that there are two major regions as concerns
 

the level of environmental-degradation linked fo livestock and population
 

concentrations: The Southwest, which has been greatly affected, and
 

the Southeast, which much better preserved.
 

40/ Mission by the Geographical/Environmental Research Unit.
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Accol1ing to field observations .(82 observation sites), it is
 

apparent that finer differentiations exist, as a function of.geomqrpholo

gical units, rainfall, methods of exploiting the niilieu, and the-,popu

lation and.livestock loads.
 

!Thetypes of degradation which are the most impressive and which
 

have.the most devastating effects are found in the formerly fixed,.dune. 

massives which receive weak average annual rainfall (about ,150 to,35...
 

mm):
 

- Trarza .d.unes; Brakna dunes; sandy plain (with formerly fixed dunes) 

between the Assaba, the Tagant and the Aff61; san" border of the.Aouker;
 

and the sandy Hodhs plains.
 

These zones, which are found between 160 and 180 latitude north,
 

include the areas of intense gum tree degradation (see map of gum tree
 

distribution in Annex). Vertiable gum tree cementaries are found.,
 

attesting to the intense exploitation in the past. In.a preceeding 

41 /study -, we examined the variations of the 150 6m isohyetal line in
 

1972 (a year of very poor rainfall), as compared to its average position
 

(See  sur

faces) were particularly affected by the "descent of .the 150 mm isohyetal
 ' 


ling towards the south, ( in 1972-73 particularly), and thus by severe 

and prolonged rainfall defidits. The average 150 mm isohyetal line is 

considered as the northern limiltfor cattle raising. All categories of
 

livestock were affected by the severity of the.drought; many animals
 

41/ "Major Agro-Ecological zones", Feb. 20, 1980, RAMS
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migrated as usual to the north at the end of the rainy season in search
 

of green pasuures; since this was absence, they were forced to eat the
 

meager woody cover of the northern zones. This resulted in major degra

dation of the vegetable cover in the particular fragile Sahelian zones.
 

In sandy zones where nomadism and transhumance were once practiced,
 

with extensive livestock raising well-adapted to the fragile Sahel milieu,
 

sedentarization of the population has lead to major remobilization of
 

formerly fixed dines (Examples: Boutilimit, Boumdeid, etc.). The remo

bilized dunes menace housing, wells, arable lowlands and comaL nlcation
 

Nothing has yet been done on the national level to prevent dune
 

advancement, except a few modest local attempts which are often destined
 

to fail, given the amplitude of the phenomenon. In the Tagant massives,
 

in the Affol6 and on 
the edge of the Dhar, there are sandy zones under
 

the same latitudes and having the same rainfall, which suffer identical
 

types of degradation:
 

Examples: Tidjikja, Moudjeria, Tamchakett, Oualata, etc.
 

I "Rags' and clayey-sandy plains located between 16 and 180 latitude
 

north and receiving 150 to 350 mm rainfall do not suffer from dune
 

advancement. However, aerial and herbaceous pastures have been greatly
 

affected by drought and animal concentrations as in the previously-cited
 

sand zones. Vegetation has been degraded by rainfall deficits and
 

livestock.
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A tendency towards "glazing" of the surface (superficial induration
 

due to deposition filling of fine particles and other processes) is
 

harmful for vegetation. Seeds have difficulty implaiting and germinating
 

(both herbaceous and woody species).- Wind.and water erosion carry off
 

the fine surface particles, baring sterile surfaces;. This is particularly
 

the case in the Aftout and the pellite.Zote df the Hodh.
 

Examples: Barkewol, El Ghabra, Lahouessi, M'Bout, etc.
 

The zone represented on the".nap by variations of the 150 mm
 

isohyetal .line in 1972, compared to the normal line, is estimated
 

at 250.0.00 km2 (see map in'Annex).
 

2. The Senegal River Valley
 

The Senegal River Valley 'isa separate zone. It is menaced by
 

the disappearance of its'vegetable cover (Oualo C-niki6 forests and
 

Di~ri mixed forests) because of heavy human concentrations and the
 

increasingly greater demand for wood. 
The part of the valley located
 

to the south of the Trarza and the ,Brakna is menaced on a more or less
 

long term basis by the southern advance of dunes, which risk invading
 

the oualo (between Babab6 and Keur Nac~ne), which would obviously be
 

catastrophic.
 

In addition, almost everywhere along the River, the banks ar(
 

subjected to gulleying and crumbling of their sfdes, due to the di,
 

rance of the vegetable cover, and heavy,concentrations of man (cuti
 

clearing) and animals (graziqg, tzampling).
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3. The Guidimaka
 

This region is the most populous after the Senegal River Valley
 

zone. It'receives an.average annual rainfall between 500 and 650 mm.
 

Degradation of the vegetable -cover is intense due to heavy animal
 

concentrations (mostly cattle) coming from northern zones (the Tagant)
 

on their way to Mali and Senegal.
 

Aerial photographs of the S6libali region show the effects of
 

animal concentrations along the valleys and oued depressions: there
 

are zones of remobilized sands, which appear lighter on the photographs.
 

The vegetation in the Guidimaka'does not'appear to have suffered
 

much from the drought but rather from man's actions (clearing for crops,
 

cutting for fire wood, branch breaking to feed livestock) and those of
 

animals (over-grazing, trampling).
 

4. The Nouakchott-Kiffa Road
 

This road has provoked intense remobilization of the dunes it 

crosses in many places, particularly in the Trarza and the Brakna: 

- because of the road construction, which perturbed the fixation 

of surrounding dunes.
 

- because of human concentrations that have accumulated along the
 

road (villages and nomad camps). The sedentarized populations cut fire
 

zood, break branches for livestock, etc.:
 

Ezples: Sangrafa, Cheggar, %uad Naga, etc. and recent nomad camps.
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The remobilized sands submerge the road. If the process of popula

tion settlement albngr.thislroad coptinues and increases, it is clear
 

that the road will not be practicable without expensive road clearing 

using heavy machiftety.. 

This road link will soon reach T.ntane and much la.ter Mma. It 

will cross through sandy plain's which are at present relatively well
 

fixed by vegetation (Southeastern zones). It is feared that these sandy
 

zones may remobilize as they are crossed by the road from west to east.
 

3.9.2 Relatively Well-Preserved Znles
 

Such zones are located in that paft of :the southern third.of 

Mauritania (to the east of the Assaba Massive) foutid below the 450 mm 

isohyetal line. 

These zones bave very low population densities per km2 (see Table 1, 

Chapter 2-1) and the'ratle of sedentarization is much slower than in 

the central south and southwest. In the first region (Nma),--/ 

nomads outnumbered sedentary populations in the. 1976-77 census (BCRP 

IRM). The small number of wells did not .provokeexcssive animal 

concentrations before the drought, as occurred in the Southwest. 

It is to be feared that the creation of new wells in good pasture 

lands may cause, inthe future, the same situation as in,the Trarza 

unless ational management policy for pasture lands is' instituted 

at the same time. 

'42/ See Study "Changements Sociaux, Etude F-l, Le devenir du-'pastok'alisme.
 
Cas de N~ma", Sociological Unit,.. RAMS, 1980.
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3.9.3 Exploitation of Wood
 

Wood exploitation attaihs its maximum in the GonakI6 forests of
 

the Senegal River Valley and around towns and villages. While exploi

tation of wood exists elsewhere, it is much more scattered. Figures
 

from several studies and reports illustrate the intense forest exploi

tation to the detriment of the already-.fragile ecological equilibrium
 

of the Sahel:
 

The total consumption of wood in Mauritania-was estimated by a 

CILSS team 0 / 
to be more than 2 750 009 steres per year, including
 

wood charcoal, fire wood, and building wood. 
The following gives a 

444 /summary of the results of the CILSS study-


I. Consumption of wood charcoal in urban centers
 

Urban consumption of wood charcoal is 90 000 tons 
a year. Another
 

source 5 
 cites the consumption of Nouakchott alone at 200 000 kg
 

a day (the equivalent of two 50 kg..sacs a month per 3 to 5 member family).
 

Almost all of this wood charcoal comes from the zone along the Senegal
 

River between Rosso and Bogh6.
 

Annual wood charcoal production cited by the Nature Protection
 

service is on. the order of 1000 to 1500 tons 
(figures given by R.
 

Winterbottom). 
 A FAO report in 1975 estimates charcoal production
 

43/ and 441/ R. Winterbottom, "Compte Rendu de la Mission Effectu6e du 
20 au 28 Juillet 1979 2 Nouakchott".
 

45 /,John Heermans, Forestry Expert, USAID Consultant. Report of 7/5/1980:
"Firewood situation along northern bank of Senegal River between Rosso
 
and Bogh6".
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at79 000"tons/year. 'In 1976' a USAID'misslon estimated that prodUction
 

would attain 100 06o0tons per year. R. Winterbottom (April :18,' 1980)
 

estimated that consumption of wood charcoal in urban centers was pro4

bably on the order of 135 000 tons per year.
 

2. Total Consumptionk /
 

If we add the consumption of firewood in the rural milieu, Mauri

tania could donisume at pOsent about 1 100 000 tons of wood each year 
(1 stere : 0.4 ton x 2,750.000 steres 1,160,000 tons of wood).' This
 

consumption is equivalent to the rproduction of 184,000 hectares of
 

irrigated plantations in'the riverreions (producing 15 stere/ha/year)
 

or 917:'000 hectares of village plantations in the interior of thd country
 

(producing 3 steres/ha/year).
 

All these figures show the amplitude of the destruction of the
 

vegetable cover in the southern third of Mauritania by man alone.
 

In these gigurescconcerning wood production are not included, of course,
 

destruction caused by clearing for crops, massive branch cutting,
 

the ravages of the drought (on gum trees), over-grazing by livestock
 

and occasional brush fires.
 

40% of the "wooded surface area" of Mauritania (5.6 million
 

hectares) has been greatly degraded during the current drought.4
7 /
 

46/ R. Winterbottom, March 19-April 14, 1980 
- Mission Report, CILSS
 
47/ Sources: Protection de la Nature, IRM, April 1979, Discussion cited
by R. Winterbottom, CILSS Forestry Expert, in the above-cited report.
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NOTE: In Chapter 5,' we will discuss general proposals for'the protection
 

and regeneration of the environment, based on field observations.
 

3.9.4 Natural Regeneration of Vegetation Cover
 

We have seen-during the different observations (towns/villages,
 

?astoral wells, pastures, classified forests) that natural regeneration
 

occurs for a certain number of woody species, although it is -very
 

modest.
 

However, even a very modest nAtural regeneration under the presen 

unfavorabie climatic conditions in the southern third of Mauritania 

is encouraging in terms of possible successful protective easur.es 

that cover the undertaken to regenerate the vegetation cover (and the 

environment ) of Mauritania. 

All transects were performed in "open" zones, none of which 'were 

enclosed in protected fencing; men and animals were observed moving 

freely, and their various detrimental activities were seen at first 

hand. 

Yet, in spite of livestock, agriculture 'and cutting, and the harsh
 

climate, some species regenerate.
 

http:easur.es
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- If ce6tCn zones could be' effficiently protected from ranging and 

trampling, cutting, brush fires, etc: it is very .'probably.thatthe 

woIdy'and grass cover'w6uld regenetatl.i'We cited several.examplas of
 

zones protected by fencingVhere actiVe'natuial regeneration was:
 

obseived:"
 

Examples: Boumdeid "lancien", around'Boutilimit, Afn.Salama, around
 

Kiffa, around Keur Macene, etc..
 

An experiment in'.the Adrar, at Atar,: conducted a 19531and;1955
 

by IFAN (Institut Francdlis d'Afrique Noire).. and- NESCO under..rid
 

climate conditions (annual average rainfall .about 100. mm),, is an. 

interesting case to study:.;
 

Areas Were selected and fenced at different sites, andobserved
 

during 3 years and 6 months. "After several months, am .increase in
 

productivity was observed in the 7 enclosed jlotsl(sheltered from
 

animal and human activities), with "a remarkable rebirth of living
 

vegetation. Woody species especially developed quickly, both in height
 

!and width." The herbaceous carpet also became denser.
 

According to the author of the report,.."it has thus been experi

mentally,proven that the actions of man are harmful to vegetation.
 

Inmany cases, man is the cause of the thinning and even the disappea

rance of vegetation, especially of woody resour!ces. In addition, the
 

too numerous herds of goats, which continually crop the meager vegetation
 

cover which still exists, undoubtedly lead to the ruin of the country

rT-Antoine MaegelN, "'La protection de la veg6tation en zone aride",
 
March 23, 1959, IFAN.
 



195

side". Even before the present drought, man and animals had a negative
 

impact on vegetation. 
According to the author, regeneration of the
 

vegetationcover in zones which are efficiently protected occurred
 

fairly rapidly: ':a closely cropped pasturem verydegraded, can regene

rate in less than 5 years, if protected, unless this period is*
 

characterized by deficient rainfall".
 

This example is from a region receiving only about 100 mm annual
 

rainfall; in spite of this meager rainfall, certain species regenerated:
 

Zizyphus lotus, Acacia flava, Macrua crassifolIia, Acacia raddiana,
 

Cadaba farinosa, etc.
 

This study concerns a zone located south of the 150 mm isohyetal
 

line which, in spite of its having suffered prolonged rainfall shortages
 

has shown that part of the vegetation can be regenerated (very modestly),
 

without protection.
 

3.9.5. Distribution of gum trees and Degradation zones 
(See Figure 13)
 

The causes of the disappearance of the guir-trees have already been
 

amply discussed elsewhere in the text.
 

On the basis of numerous field surveys, questionnaires, transects
 

and talks with nomads and sedentarizad populations, a map has been
 

prepared 
showing the extent of gum trees foreets and the main degraded
 

zones.
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Northen Limits of Gum Trees
 

In.the southwest (Trarza, Brakna), the gum tree grows a little
 

ibove.17030 latitude north. Going towards the east-, the northern limit
 

0 1 on 
.urves progressively downwards to'between 16 and 17 latitude.
 

This is probably due to the rigorous temperature and the more
 

continental climate (greater evaporation) as one goes inland from the
 

coast.
 

•The.gim trees is almost totally absent in the Tagant And Assaba Massives.
 

Gum tree cementaries were found in the northernmost parts of
 

Acacia senegal distribution, and almost exclusively on bandy surfaces
 

(formerly fixed dunes and large rolling sandy plains).
 

hi'rags and clayey-sandy plains located at th same latitudes,' the
 

gum trees were much rarer'and confined to the most favorable sites.
 

Some were found to be withered, but no liedtatom!5b was' discovered.
 

To the south of the fringe of intensely degraded gum trees,
 

Acacia senegal was found to be better preserved ard relatively dense
 

on'some old dunes which are still fixed (Examples: around Ould Yeng6,
 

sandy zones of the Guidimaka and of the southeast)
 

Knowledge of the present distribution of the gum tree and its
 

current condition are important given its economic importance. Before
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the drought, Acacia senegal furnished substantial revenues to livestock
 

raisers 	due to *the harvest and sale of gum arabic. 
Our map gives
 

only a general indication of the gum tree situaton. 
It is indispensable
 

that it be completed by a systematic inventory of the existing gum tree
 

groves.
 

3.9.6 	 Distribution of Gonaki6 (Acacia nilotica)
 

(See Distribution map, Figure 14):.
 

This species is of particular importance due to the excellent wood
 

charcoal it produces:.
 

The disappearance of the GonakiE has already been discussed in
 

detail 	in Chapter 3-7, "State of Classified Forests".
 

- At'present, the greatest concentration of Gonaki6s is along the
 

Senegal River, in Oualo lands, between Gouraye and Keur Macane.
 

- Elsewhere, Gonaki6 concentrations were observed along the major
 

oueds: Gorgol, Gorgol Noir, Gorgol Blanc, Karakoro, and Tamourt en
 

Naaj (Tagant),
 

- The map shows that the GonakiC also exists in other zones, although
 

it is less concentrated: in low lands and tamourts (example: Tamourt
 

Tamchakett) which are temporarily flooded.
 

In the southwest of Mauritania, the large dune massives of the
 

Trarza and the Brakna are not favorable to the growth of Gonaki6s due
 

to the thickness and permeability of the sand, which do not retain
 

surface water long enough ru supply the plant.
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Only a small zone in the Aftout, between the Brakna.and Trarza dunb-si"
 

(prolopation of.,the Lake -.l'Kiz.depression, towards the northeast)

possesses.afewpooIs b9rdered by Gpriaki s-(example: Weekend! Likd 

40 km,.to the southwest of Boutillmit)
 

4. .TORETICALESTIMATE OF LOAD: CAPACITY -O PASTURES
 

Aials stIll' Yrange the Sahel pAsture'6, iA spite of tha a'c't' 

thfat they hiveIbdei consid-ably diminishbd in b&A"quai'ity hnd'quality 

byh,,prqviously d scribed . ombinations..of:drought andithe actions 

of man and.animals. 

The'iutvey of.herbace6u..pastui68s:'could :not b6 peiformedfor 'this
 

study, since the surveys.were conducted at ..he end of the .dry season.
 

For this.r.eason, t.he following givesa theoretical estimate of .pasture
 

load.cO.pAcity,,based on other doumeis concerning this subject in the,&,
 

Sahel in general, and in Mauritania in particular.
 

Ano.ther important preliminary remark.is nQcessary: In most litera-.
 

ture, "load capacity of pastures" refers to herbaceous pastures only.
 

However, in Mauritania, aerial pastures (trees, shrubs, bushes)
 

constitute, especially during the long dry season, the only food ,source
 

for sedentary livestock and for most of the other,animals not having
 

migrated from Mauritania.......... ...
.. Goats, donkeys and.,.camels feed during most! \:.
 

of the year on the leaves of different woody species (each animal having
 

its preferred plants) and thus are able to survive.
 

http:remark.is
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-
Therefore, one qannot sjeak of zeroload capacity when only
, !r, ' ;'';'fI :;: " 
 T'
 

aerial pastures remains.
 

Cattle (and to a lesser extent, sheep) cannot survive on aerial
 

pasturage alone (one of the causes of the massive z6bu hec&tomb in
 

Mauritania during the worst drought years).
 

Studies must be performed on the load capacity of.:woody pastures,
 

which constitute a vital resource during the dry season for certain
 

types of livestock which are adapted to 
tha rigorous Mauritanian climate.
 

The vegetation transects we performed (see Transect Summary Sheets
 

in Annex) give the following information about the woody cover:
 

- height, average spacing, dominnnt-snecies, cuttin, wthering.
 

However, they do not permit, given the 
Absence of b omads field
 

surveys, the determinisation of load capacity of aerias, pastures.
 

These data serve only to estimate the devrnrlntinn elf -oh 
 cover
 

in the sect-rs obser.ed.
 

AMfS Estimations
 
Let us now examine the data concerning estimates of load apaq t
 

of pastures:
 

A recent study by the RAMS-, furnishes estimates on the!lo.ad
 

capacity of Mauritania: pastures , expressed in U-,, BI 
 T.
 

,49/ Livestock Sub-Sector Study,,RAMS - September 1980', 

http:the!lo.ad
http:obser.ed
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.(Unit6 B tail Tropical") -ul
 

Summary results of this study
 

,In Mauritania, a total of 55 piXlion.hectare Cr ,for
1 3uital 

pastoral production -,2yanA are.clapsi.ied, as, "paturep'r4 

Most of the herbaceous species growing in these pastures ax'd annual 

species-: which' iAft bnly be' xplbfe~ Iduring a very limited petiod (4 

to 6 months) by the ruminan'ts. 

Production capalcity of these pastures varies from'ne year to
 

the next, as well as thkir locationis, due itb the: irregular iainfall
 

quantities and distributions (both inter-,onthlyapd interranpgal).
 

50/ 1 adult cameli !:.00 UBT 

1 adult cow . 0.75 UBT 

I adult 'sheep or gdat : 0.15 UBT 

Note: UBT values were adopted by the FAO several years ago, but have aot
 

been standardized since. Therefore, one must be very cautious when
 

comparing load capacities from different sources.
 

According to the Manual of Tropical Pastures and Forage Crops,' published
 

by the Ministare de la Coop6ration and the .EVT (3rd Edition, 1978X:
 

1 UBT : 1 cow of 250 kS at maintenance.
 

51/ Sourde. CLSS, Provisional F-port, Janrudry 1980.'
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Consequently, the climatic conditions contribute 'o confine certain
 

categories of livestock to 
certain areas of the Mauritanian. tetritOr3--

Given the seasofial availabiliy%,f fo-age (biomass)".hd thb'iok 

load capacities~t 
zones receiving te least rainfall,, thedonly satib&.
 

factory productidri systemis: based -on.her..migration (extensive 
ivestock
 

raisin). 

The load capacity expressed in ha/UBT givesja standard measurement,,
 

permittn& determination of followinSthe differences: 

1. -. '.Frage 6onis;tmtion.;and ..feeaing.habits. oi fferentivest0 9k 

categoiies:.;('eIection..of vegetabl.,specles).
 

2. - Biomass produced within pasture zones and between different
 

zones,
 

3. - Nutritional values of different vegetable species 

4. -Weigbt, 
sex.'ape andether vaiiables within i givef.,livestock 

category. 

5Y_Distribution maps of cattle, sheeps-goats and camels'.were
 

developed. 
They are givernin 'the report 6n'maJ6r:.agro-ecologicl
 

Zoies AH8 were reproduced in the LIvestock Subsector report. 
These
 
maps were adapted from the 3rd Development Plan, 1976-1980 of
 

the Mauritanian Government.
 

http:biomass)".hd
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Estimated load capacities in Mauritania go from 4ha/UBT in the 

e ne south (.wich receives avprage-annual-.ri'nfalIf'"ab0ut 650 mm) 

to 70 ha/UBT for,.qertain areas of-th Saharan zone (less than 150 mm 

rainfall). 

The author of the I4-Vestbck Subsectoi---R6&ort bases his'estimates
 

on both bibliographic resezrch and.his-ong fidld exo' rience in Sahelian
 

miliers. 

This led him to estimatq load capacities for .all of,Mauritania, 
':II J 5."" " I , I: ""-. . .. 

based on the volume and distribution of rainfall over periods of
 

several years (in ha/UBT), as follows:
 

- Good rainfall, well distributed 9i-A.l ha/UBT' 

- Moderate rainfall, adequately distri- 14,- 16 ha/UBT,. 
.b'utd 

- Poor rainfall, poorly distributed 19 - 20 ha/UBT 

'An additional difficulty for the determinati6of1 load capacities
 

in Mlaurftania is that many annual grasses have low nutritiopl .value
 

and when they have dried, they contain excessive cellulose.
 

In chapter III of the report, the growth of the populations of
 

different livestock categories was estimated up to 1995, using
 

mathematical calculations based on the corelation between gross
 

livestock growth rate and the weighted average of rainfall indexes.
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Projection Results.Compared to Load Capacities of Pastures in'ha/Ii'Y
 

These results are given in Table 111-2, p. 35 of the above-mentioned
 

report; the results are reproduced on Table 34 in tIl.s text.
 

Thrg 	hyPothesee were employed (see Table 34)
 
.')".I.,..,-;. " ... ; ; . " , ' i '. :" : 

1. 	 High Estimate The pastures will be exhausted around 1995, for
 

,A,:;9oMl cap city estimated at 9 ha/UBT. 
. .	 ... . ; , . .: 

2. 	 A~er.Re .stimate . Th~kpas~ures .will be exhausted around 1990 

for a load capacity estimated at l4ha/UBT. 

3. 	Low Estimates --The pastures will be exhausted around 1985 for
 

a load 6apcity,estimated,at. 19 ha/UBT.
 

4.2 Other Estimates (from other soures),:-, . 
" 'i 	 . . . .. 

Two 	tables' (35"arid 361 pive estimates of.-herbaceous pasture load

; I. 

:apaciE in Mauritania add' ii'the, WestAfrican Sahel, ps a fpnction 

ifsoils and corresporiang geombrphological units. 

BEST AVAILABLE DOCUI
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TABLE 34
 

EXISTING AND PROJECTED LIVESTOCK POPULATIONS, AS A FUNCTION
 

OF THREE HYPOTHESES CONCERNING LOAD CAPACITY OF PASTURES.,
 

1978 TO 2000 (in thousands heads livestock and thousands UBT)
 

SPECIES/YEAR 1978 1980 1985 1990 2000
 

1. HIGH ESTIMATE
 

Cattle 1,186 1,332 1,782 2,384
 

Sheep and goats 7,512 8,282 10,568 13,485
 

Camels 782 757 836 923
 

Total Livestock 9,426 10,371 13,186 16,792
 

Total UBT 2,744 2,998 3,757 4,734
 

2. AVERAGE ESTIMATE
 

Cattle 1,186 1,271 1,509 1,792
 

Sheep and goats 7,512 7,877 8,869 9,985
 

Camels 728 745 788 834
 

Total Livestock 9,426 9,893 11,166 12,611
 

Total UBT 2,744 2,860 3,250 1,676
 

3. LOW ESTIMATE
 

Cattle 1,186 1,210 1,272
 

Sheep and goats 7,512 7,663 8,053
 

Camels 728 737 761
 

Total Livestock 9,426 9,610 10,086
 

Total UBT 2,744 ',794 2,923
 

oources:
Banque Centrale de Mauritanie (Bc); Comitg Permanent Inter-Etats
 
e lutte contre la sacheresse au Sahel (CILSS); Direction des Etudes
 

et de la Programmation, Aggregat .sdes Comptes Nationaux, 1978;
 
RAMS estimates.
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Tab'i 35 expresses load capacity of pastures in the dry season.
 

It is based on the reference cattle unit, i.e.,'i UBT : 1 cowof
 

250 kg at maintenance.
 

These load capacity figures appear optimistic; they do not take into
 

account wasting, trampling or plant preferences of livestock.
 

TABLE 35
 

Load Capacity of Pastures During'Dry Season
 

Location of Pastures : HA/Cattle : Ha/UBT
 

Dunes 
 : : 5.9
 

Interdunes 
 : 4 :,, 5.3
 

On thin sands 3 4
 

Sandy-clayey soils
. 3.4 4.5
 
Clayey sandy soils 
 2.5 3.3
 
Depressions and talwegs 
 : 2.3 3
 

Gravel Hills 
 4 5.3
 

Schisto-sandstone 
 2.7 3.6
 
**tosoils 1 cow:; 0.75 UBT
 

Table.36:is more detailed .and Ljvers the load capacity of pastures
 

according to rainfall and geomorphological uniCts. "It.'also gives
 

data on:
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- biomass (MS. in kg/hectare) 

- kilogram/live weight/hectare/year 

- number of days/hectare/year in UBT 

- number of hectares/year/UBT 

- number of hectares in reserve/UBT 

(Source : G. Boudet, January 1976). 
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TLI 36: ESTr''TE OF AVERAGE LOAD CAPACITY 

(MS DAYS /YEAl HA 
(MS N KG 'IES~tVE/ 

HA) (IMT) UBT (30%) 

°
SUB DESERT ,SAHEL(15o 26TiA) :,,.' '1'-.:,. '
 

dune hands,,- .... 400.5 21 17.2 5.2 
sandy-silty -eneplair .2S2o 153' 4A1
500 .
 

TYPICAL SAIEL ........... '. 

(20o0j.LOmm)
 

dune sands 1,000 36.4 53 6.9 2.1 
sandy poIn-a6n ,2 . 436 ".63 :. , 5.8 1,7i)00 , 
sandy silty peneplain 2,200 80 115 3.2 0.9 
skee' s 4- " 800" ..... . -' .
 9,000 - 470" ""'.... " " :-" " 
FloodlaWd Pastures 9r.0
.'-.
 

SAHELO-SOUDANIAN BORDER
 
(400-650 nmm) 

dun *sand -,'.,. :....*;..5,5,qO i , 5. . 79 4.6 1.4 
.
sandy silty-peneplain 1,200 43.6 63 +'"'8 ' 1.7 

silty clayey:;depres:,:; j.3,000.. 1091 158 2.3 0.7 
siona ". .1 ., 'j. 

Skeletal soils 800 29.1 .42 8.7 26"': 

'
 Source: Boudet (G) January 176- hL s tur"ages sahlien'a - se 
dangers de degradation et les possibilit's de r~g~ngration - Principes 
de gestion am'liorge des parcourc sahfliens" - FAO 

-. ' C• ., 'C 

Y . - , 

.4,"-- •,"-:,,, ,
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According to G. Bundet ('Mtnael sur les p~turageotropicpu:,et lea 

cultures fourragariir ""d-kdtiion, 1998, Ministry of Cooperation, 

z~~wrt1i~eet ~ N 10~.0UM~ rainfall) can~ ~ 


:.!i[2...!o._., ,ay :4.9pasture- &M-abotft 'i {'aftgi6jU-'"
................... .......................
 

The typical Sahel pastures (200 to 400 mm rainfall) caf" furnish 

''
 56'to 65 days of pasire on san'ysoils, 80 days on'ailty-to'IdIyey
 
6' A J 

soils, 40 days on skeletal soils with a load capacity of 9,hectaies/..-

UBT, and a regional average of about 7 hectares/UBT. 

On tOe:,Sahelo-S-udanian bo-rder (400 to ihore than 640 m' r 1fl!) 

potitures can. dfurnish from 40 to .160 days of pastures per hectare,,....., 

or 2 to 9 hectares/UBT, with a regional average of about.6,hectares/.
 

UBT (which is closer to reality, as agriculture is heavily paitic'ed'
 

in this se".pr). c" " ., ' " : " 

,Ase cbnerns floi land pastires, which are'prairies of Echinoc lo 
staginina, the animal load is estiu&.ted at 90P..pasture days,-At.'-ond&::'. 

UBT, which corresponds to a theoretical,1qad..f .0.4 haj.BT/year 

and,-a~ired load-:6A., 0.25 b~ctae'4 uring the. unflooded.;'dry:season' 

(7 months).
 

In the southern third of Mauritanian under consideration, the best 

pastures are generally found in the sandy zones; these pastures develoq
 

on brown-red or brown soils.
 

Rocky plains and rags of raw mineral soils present only meager aerial
 

pastures.
 

BEST AVAILAB£[ DUMUMLMI
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As for the lowland soils, while their surface areas are small,
 

they are important pasture resources, since legumes grow in these
 

lands aa4fgreen.,vegetation is -tilable for longer periods'than in
 

)therpa.st.ues
 

4.3 SUMMARY
 

cpa'Cty-of i.sre-s varies considerably according to
 

wide number bf"factors: 'rainfal, soil types, topography, seasons,
 

'i d Ifad. ' 

es,
. ... n prefren,.' ic.
 

categoy -bflivestock, livesto'ck'plant preferences, etc.
 

Most often, load capacities are based on estimates. In order to
 

obtain valid figures for Mauritania, it would be useful to conduct
 

practicA 're*xpdrfrints , by placing different categories of livestock
 

in fenced plots representin3 different pasture milieus (sandy, rags,
 

lowlands, etc.). Thus, it would be possible over a period of time
 

to evaluate the evolution of herbaceous and woody vegetation as a
 

function of the different animal loads.
 

These plots should be located at different latitudes under varied
 

average rainfalls throughout Mauritania, in zones of pastoral activi

ties (basically south of the average 150 mm isohyetal line) and
 

agricultural activities (south of the 400 mm isohyetal line).
 

Given current climate conditions and exploitation of pastures in
 

Only the
Mauritania, load capacities for pastures are very low. 
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lowlands 'and;£19,odland pastures, which represent a very small .,surface

area, can support a large number of livestock per hectare (abqut..0.25
 

hectare/UBT for floodland pastures).
 

Throughout the southern third of Mauritania, it may be seen th't' 

the "pastures" are ranged (especially around towns, villages and 

pastoral wells) by more livestock than their real io'ad capacity can
 

support. Cattle are the worst affected by this situ±aton and many
 

do not survive, :as was seen around (-LLd; Ydnge and M'Bout, for example.
 

Urgent measures must be taken by livestock-ralsing and pasture-mana~e

ment specialists to find a solution to these problems.
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5 - Conclusions
 

This study has identified the principal causes and
 

consequences of environmental deterioration in Mauritania:
 

Human beings and domestic animals are to a great
 

extent responsible for the constant deterioration of the
 

environment in which they live. The drought, which has
 

diminished biological potential, has broIen what had
 

already become a delicate balance between the physical
 

environment (water, soils, vegetation, etc.) and humar 

activities. 

' The consequences of this disrupted equilibrium
 

threaten the future of rural life in Mauritania.
 

The followinq topics will be treated in this. chapter:
 

- specific zones and their characteristics;
 

- the attitudes of rural people towards their environment;
 

- the regeneration process of vegetation;.
 

- the lack of available means to stop desertificat~on.
 

Recommendations will bepresented in the last chapter
 

of this study.
 

5-1 The Identified Zones and their Characteristics
 

A certain number of zones showing spe.cific kinds of
 

nvironmental deterioration has been identified and classi

jed by the seriousness and type of threat, both .to the
 
natural environment and to the future of rural Mauritanians,
 

most of whom have become sedentary since the. start of the
 

drought.
 

There are two main categories of zones:
 

1. Threatened zones.
 

3. Zones that are still relatively well-preserved
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A. The Threatened Zones:
 

The threatened zones can be subdivided into six 

categories according to physical elements and types of 

environmental use. These are: 

1. Dune areas End sandy peneplains.
 

2. The Nouakchott-Kiffa-Nema road corridor*
 

3. Palm groves.
 

4. Rags and sandy clayey peneplains.
 

5. The Senegal River Valley.
 

6. Guidimakha.
 

1. The Dune and Sandy Peneplain Regions
 

These are particularly fragile regions where the
 

effects of deterioration are quite stark. These effects
 

are evident either in the form of line dunes, which are
 

old dunes that have become mobile again, or recent accumu

lations of wind-blown sand resulting from the disappearance
 

of the vegetation that once protected and stabilized the
 

soils.
 

The consequences of this kind of environmental 

degradation are most keenly felt around towns and villages 

(e.g. Boutilimit, Bareina, Choggar, etc.).
 

-	 Houses are buried or overturned by moving sands; 

existing infrastructure - wells, roads, etc., are 

gradually buried. 

a) Trarza and part of Brakna are the regions most affected
 

by these phenomena, according to observations made for
 

this study: most of the areas of Mauritania that are
 

threatened by dunes are in these regions.
 

- Old ogolian dunes, formerly stabilized, are again 

becoming active over wide areas, particularly around 

areas of sedentarization: Boutilimit and its environs 
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are a typical case of desertification caused by human
 

activities'tlading to' extns.ve dLrne_ remobilization
 

(see.aerial photographs).,
 

Because of a high. concentzat-pn of wells in these
 

regions for historic and so cio-ec-onomic reasons)
 

vegetation has be e.n se.erely affected, by overgrazing
 

:and,, Brakca. The gdmtree
.int the- .!ofI, erarza 

has.4i.&ap-at~ddrgm vast. st~rtqhes of land that have 

well as by inten.sivebeen stricken by the drought as 


cutting before the drought (veritable "tree ceme.nteries"
 

ban be seen especially between-Boutilimit, R'Kiz and
 

Mederdr'a).
 

kinds of deterioration
b. Other.-.zones where the same 


.Iath-oughtoa lesser extent) are vi'sible include: 

- The sandy peneplains of Assaba: areas around Kiffa 

and BoUmdeid. 

-.-The sandy peneplains of Hodh al Gharb:Vthe edge of 

the sands of Aouker, the Tamchakett area, Aloun el 

Atrouss, Koboni. 

- The sandy peneplains of Hodh al Chargui: the edge of 

the sands of Aouker, Timbedra and Oualata areas. 

2. The Nouakchc3tt-Kiffa-Nema Road Corridor
 

The new paved road 'The Road of Hope" - la "Route de 

1 Espoir") is cbausing environmental deter;oration charactbri2ed
 

by renewed dune activity or sand movements in whatever
 

sandy reg.ion.2.it.cros5_es:
 

- At first, the construction work breaks up the soil 

physically, which is folllawed b'y the destruction of-the 

asvegetation alongside the-road by farming or grazing 


people progressively-dtt1e there. Trampling and over

http:extns.ve
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grazing by animals also destabilize sd.nd that .was once
 

THis corri$ r,- sn to reach Aioun e'l Atrouss,
 

ateas (pene-Tirbgdra and Nea, It will traverse sandy 


plaihs and dunes), which are still rbla ively well
 

s'tab.ilized,:b,y..,vege.$a3tion (in the'*outh-eastern area).
 
'
 It is probable. that the sand formatibhs which are to be 

cut through -by,:the road will themselves: become: active,
 

_wh ,.all:.the. harmful consequences that this. iiplies.
 

Palm Groves
 

.. i..-.v-ast - m4Jrity.:palmR- groves is located in sandy
 

dit a-aIleys.: k ; eaxt ofjsAndstonem -s 
,. 
fs or their
 

..
. .- ... .. .. .. . . r . 

the most
mfe'diatehringes: Tagant, Assaba, Affole 

'
 

.mportant date-growing region i6 Maur'i tania , Adrar is
 

db ted-u.tside of the Southern'Third, in the Sahara). 

A large' number of grove. is in danger of being
 

nvaded by sand; in some places,.,.as in Moudjeria,
 

'idjikJ'and--Chihggetti (.in Adrar, outside of the area 

)eing studied herq):, thq situa..tion is catastrpphic: 

;he date palms are being buried under tons of moving sand
 

is are diwl4-i-ngs .ifn nearby.e$1lements. The oases suffer
 

rom--several otth.er. major problems:
 

fluctuation of the alluvial i"watertables (already shrunken
 

by prolong.ed deficits of raihfall), and wo.rs'ened by
 

untimely use of motor-driven pumps can lead to the
 

the death of the'date .palms, increased
,weakening and even 


and a disappearance over
salinization of waer6ources 


.time of the oases, whose survival depends on these
 

1.-1iuvial watertablese' "
 

grayscale and the"""takal'l, or date -palm spider mite
 

trees
(Olygonychus afrasiaticus, or Mogregor), attack 


that have already been weakened by water deficits (e.g.
 

Khoudia, in Tagant).
 

I 

http:prolong.ed
http:places,.,.as
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4. Rags and'Clayj'Sandy Peneplains
 

These geomorpholngical units are suffering from: 

- wind deflation 

- water erosion 

hardening of soil surface by crust formation 

The. drouht plus-human activities - herding, agriculture, 

land 7-.earing-and:tr-ee cutting have gradually exposed the
 

soil, making it vulnerable to the. kinds: of degradation
 

just mentioned. All of this is extremely harmful to
 

vegetation: in fact, it becomes very difficult for seeds
 

.to lodge in a place where they can germinate. This is
 

true for trees as.weJ.l as for grasses and seriously
 

jeopardizes chances fo: natural regeneration. The Aftout
 

and thy Pcllite areas of the Hodh are the regions that
 

are the most seriously affected.
 

Qre of evenPhenomena. of envirronmenta-,tir-i-tion 

greater iportance: arounc. :.-2 and villages located in 

t[ese zoncos: e.g. R t Bout,.:Barkewol., El Ghabra, Sanouessi, 

etc..
 

5. The Seneol River Val.ey 

This is the rost,,populcus zone of Mauritania and is 

threatened by the disappearance of its vegetation 

forests in fond6 
- onakier foiests in walo areas, .mixed 

and d4ri areas - because of evergrowing needs of the
 

people'(this is an area of rapid population increase) 

1umbor in6. r] Paring- charcoal. -burning firclu)oor' cut tin 


land [o: crops, grazing, etc.--


BEST AVA"PTl DOCU \!4 !T
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The results of this. intensive exploitation of the,
 

environment are manife ted by:
 

- markled wdte'r erosion of cultivated soils, with' huherous
 

ravines; caving in of the banks of the Senegal River.
 

- a more or less long term threat to the'valley of
 

invasion by the dunes located to the north, particularly
 

between Keur Macene and Bababe (southerhVTratza-and
 

'8rakna) -if the disappearance.of vegetation continue.

All-of this bodes ill for the future if'nothing is dono"
 

to improve the situation.
 

6. 	Goidimakha
 

This is the most populous region of Mauritan'a,''after
 

the Senegal River Valley. Most inhabitants are Sohinke

.farmers. Guidimakha-is also suffering from.a ser.ioUs..
 

deterioration of its vegetation due to the density df
 

its population, to clearing of land for crops :(it i's't'ho
 

most important area of rainfed agriculture in Mauritania),
 

to'high concentrations:of grazing animals:;which either
 

livein,the region or transit through it on their way from
 

the north towards Mali or Senegal.
 

All of these factors contribute to a marked thinning
 

of the vegetation which results in:
 

-the exposure of soils to water erosion and wind"'deflation
 

.and the ensuing appearance of surface sar.d covefs.

-Certain sandy zones along wadis become active again.
 

-hardening-related 	 phenomena appearinj on clayey-sandy 

surfaces. 

As in the other zones,detoridrtion-is noticbably wors'e
 

around towns and villaget."
 



-216-


B. Areas that Are Still Relatively Well-Preserved
 

1. The Sbuth-East: 

On the whole, the southern part of southeastern
 

Mauritania still has a covering of vegetation that ,is
 

adequate for the reasons cited in chapter 3-9.
 

General summary of facts:
 

-;,low population density per square kilometer;
 

- few pastoral wells;
 

- a population that is still large4y nomadic, especially
 

in the First Region..
 

2. Other Zones
 

In the regions threatened by environmental' deteri -ration,
 

there are still preserved areas located in the south-central
 

and south-western parts of the country. The vegetat-ion
 

transects undertaken for this study give information on
 

some of these zones (particularly pasture lands). These
 

zones usually have few or no inhabitants and lie far from
 

human activities.
 

5-2 Tne Attitudes of thee People tow.ards their Environment
 

Rural Mauritanians are aware of the general deteriora

tion of the environment and its effects on their daily life.
 

However, confronted by an overwhelmingly vast problem, the
 

people are rather disconcerted. An unfortunately small
 

number of groups or communities has understood the harmful
 

role of men and grazing animals in worsening the process
 

of on-going deterioration already accentuated by chronic
 

taken any measures producing
deficits in rainfall and has 


positive results. The best-known case is that of Boumdeid,
 

has been fenced offwith
in Assaba, where an extensive area 
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b r a n c he8 (z*ila,,),.. 'ani.. hihc~b al1 .. &j i i. g. 2OAj r a zi n g 
are forbidden. At Ain Salama, in Trarza, the village 
chief has forbidden the cutting of green'@ood.'":-I:n--both 

cases, Tes'uot 'are :encuragi-ng.' 

Sometimes, as in Charatt, in Trarza, a feu h'esitant 

efforts to stabilize dunes with Euphorbia balsamifera
 
have been made, but without any technical support; this 

kind of activity is often destined to fail;s It is 
surprising to find, however, that in the overwhelming 

majority of cases, no local initiative of any kind is
 
ever taken to fight desertification.
 

Various reasons: 

1)THerders 

Her'ders are not aware that,they contribute to desert'W
fication and believe that the phenomenon is-purely:
 

climatic. From their fatelistic point of view, the
 

drouoht is due to divine causes.
 

They often maintain very large herds, which is
 
scarcely compatible with availabl' vbgetation 
resources 
and intense overgrazing results. In addition, massive 
:utting down Of treeb-ranches' to feed the animals 
arogressively weakens,the trees which have survived the 
drought. It must be- not-ed,. however, that herding 
3ractices are quite different among M oors and Peulhs: 

- the'Moors'more often have "employees" to take care of 
their herds, who merely "accompany" the animals. 
the Peulhs lead their family herds themselves and
 
constantly'move about lookingfor-new pastures. They 

quide the animals'and thus exert less pressureon 

their milieu. In adaitidn, they take much better care 

of their animals bocausb 'they oyn them. 

mailto:green'@ood.'":-I:n--both
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(It' must not be forgotten that herds are considered 

more a source of monetary income by Moors whereas the 

animals have an affective and prestige value among 

Peulhs. ) 

2) Farmers
 

Farmers are largely unaware that extensive agriculture
 

contributes considerably to water and wind erosion by
 

exposing formerly wooded areas to the elements. They
 

do not have the technical knowledge or skills that would
 

allow them to practise a more appropriate.kind.of agri

culture and they merely perpetuate ancestral. skills.
 

Furthermore, in order to protect their crops, they put
 

up zeribas by. cutting down tree branches. They justify
 

this practice because without it, animals would decimate
 

their crops.
 

3) Needs
 

Since the majority of the population has become sedentary,
 

problems of fuel supply are becoming more and more
 

serious, especially in cities and villages. The people,
 

who need firewood at-all costs to prepare their food,
 

are obliged to cut down trees because dead wood is
 

becoming increasingly rare around settlements. Their
 
attitude is dictated by necessity of survival: they do
 

not now have the means of using costly substitute fuels
 

such as kerosene or gas, which are sold in stores.
 

The people are forced to use natural environing vegeta

tion without taking into account the resulting deteriora

tion of the environment, even though all cutting of green
 

wood is officially forbidden.
 

4) s__ecuiation
 

The exploitation of the gonakier forests along the
 

Senegal River for charcoal burning is a profit-making
 



business that has taken on alarming proportions: in 

effect, within 5 or 6 years, the classified forests 

of the valley will have completely disappeared if the" 

present rate of cutting is maintained and if nothing 

is done to conserve"thi.i.resource, which is indispens

ible to' Ehe ecologic'al;!bal-n.e of the Chemama. 

On-site research for s stu'dyt fhi showed how extensive
 

this charcoal.burning businos' has become, in spite of
 

i.ts harmful effects on the onvironment, The
 

:Environmental. Protection 10earm'ne-ft (ir.ecti.n de la 

Protection de la Na".ur)'e)is qi.iite! bverwhelmedv.. 

especially between Rosso and Boghe, by.-thenumbr of
 

infractiois, as evidenced by the numerous charcoal 

ovens oberve mos ..of whidch were in use. Th e.Iocal 

people's ihvolvemnt in this affair is not' ver" 'clear 

and onewonders who is!'eally behind it. The'tharcoal 

is produced mainly to supply the larger cities: 

Nouakchdtt', NouaiJhib-ou,, Atar, Rosso, 6et'c 

5-3 The Process of Vegetation Regeneration
 

,In most parts of the Southern Third L 2 -:17- tania, 

there is a certain natural regeneration of woody vegetatinn
 

in progress: there is not much around cities, villages and
 

water sources but there is noticeably more the farther 

one goes forn--th4.e places. 

This natural regrn'iration is very encouraging for 

th.e future even though it is still very modest: if shows 

,thath even under pr.es-n-tdroqght.. cenditions, certain species 

can regenerate, ei-the-r bysending out new shoots from the 

stump, as in the case of Balanites aegyptica, or by 

germinaton of seeds among 3pcciec liko !caciq raddiana
 

and Acacia senegal, for example.
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-) 'Sandy' " areas'are'" the most.fao.rable.a-eas:for this 
' .. ,. . 

kind-of regenerati1on becausd'seeds can lodge themselves
 

and germ'inate without difficulty as soon as'there is

enough rainfall.
 

In the case of clayey to sandy-clayey sbils and rags,
 

the surface-of the soil is easily hardened and does not
 

lend itself to the germination of seeds.
 

.The main factoj preventing natural regeneration are
 

overgiazing and trampling by herds of animals, as well as
 

bush fires, in the southern part of the country.-


The-.prA.en.ce of many sedentary grazing animals aro'und 

cities-n.:and..villages in addition.to.human actions such as 

cutting.. trampling and land clearing, prevent any 9ignificant 

-regeneration.of. vegetation in these areas.
 

5-4 The Inadequacy of. Avai1abeM.ntoFi'ght. 

Desertification 

1) Based on observations made for this 'study, it can 

be concluded that the qovernmen-t is not able to control 

human activityJiead.in, to steady environmental deterioration. 

2) No far-reaching ..coordinated and planned action has9
 

yet been undertaken by the government to fight desertification
 

3) The budget of the Ministry of Rural Development
 

reflects the inadequacy of resources allocated to its
 

sector: in the 1979 governmental budget,' rural development
 

was allocated 135,900,000 UM,.uhich was equal t.o half of the
 

education budget and, one third of 	the healt'h budget. The
 

to one sixth
rural development .budget is equa.1 less 	than 


the government's
of the amortization of- the public debt of 

operating budget. Foreign assistance rerpivcd by Mauritania 

is equal to about $ 150,COn 0O (US) per year, or 50 times 

http:activityJiead.in
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t.e4 The new budget
.,1979 rural development budget (53). 


for the Ministry of Rural Development.for 1981 has just
 

been.approved and it amounts.to.only 1.61/ of the national
 

budget (54). The budget of the Environmental.Protection
 

Department, which is part of the Ministry of Rural Develop

-ment, is equal to only 0.26% of the natibrial'budget (that
 

is; 27,411,000 UM)-ahd 16; o'f the budget bf itsoin
 

Ministry.
 

') The presdrit strudtore of the Environmental
 

Prtecton'Department and its financial means prevent it
 

from pl~ying the 'role it was intended to play: that is,
 

.a.sefvi:6e concerned with environmental management,
 

regulationi and p.rotectionas :-.well as rural education and
 

,.taining.
 

5) Seveial examples highlight theina acyof this 

service, which nevertheless has a primordial role to play 

Mauritania- * -figh.t-'a ainst dese t .ti.ficat.icln: 

- No large-scale reforestation has been accomplished within 

he past 20 years either ih the classified forests or in
 

any other- sactor.s'-


Na.experimeantati 6-hwith natural r-egeneration on any. scale
 

has ev.x, been car rie -ut by the service: since its
 

creation,
 

t e 
(53) :According to the FAO mission report "Lutte O n ti 

Baumer andla dsertification-Miaorita4lie" by .Pichl 


Mbhmbud Sabra,:Rome, June, .1980.
 

F;4') Source: Ministry of the Economy;.and Finaqces,
 
Programs,, 1981.
Deoartment of Studi-es. and 
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' Nodune Stabili'zatidn activities'have been tried since
 

the'experiment at Medetdraundertaken some time'ago by
 

the Forestry Servilce (Eaux et Forets'),even though dune
 

remobilization is one of the most dramatic aspects of
 

environmental deterioration.
 

No' conservation measures have been undertaken along the
 

"Route de l'Espoiri".;
 

No revisions or adaptations have been made of the Code
 

Forestier (Forest. Code). which dates back to July 4, 1935.
 

It would take a iohg time to draw up a complete list of
 

problems.
 

6) One of the Environmental Protection Department's
 

most important positive achievements is the creation'of
 

with the colla4800 km fire breaks-between .976 and 198.0 


boration of the Livestock Service in the following regions:
 

Go.rgol (1,000 km).,..Brakna (1,000 km), Assaba (900 km), 

Trarza (1,000 km), Hodh el Chargui (500 km) and Hodh el 

Gh-arbi (40.0 km). 

7) It-muot.be noted.that the Environmental Protect.on
 

Service has played a largely repressive role to date vis-a-vi
 

rural people, who do ,no.t.always understand the infractions
 

for which they are punished. The.Department's educational
 

role is neglected.
 

8) There had been no evidence of any real political
 

will to activate the necessary means to fight against
 

the Seminar for Drawing
desertification in Mauritania until 

Up a National Mobilization .Plan.to Fight against the Drought, 

chaired by. theMinister.4.... ! of Rural Development, was held in. . .. . 

Noua-kchott from 1.,119y*'26 ta"?8, 1980. This new orientation 

shows the degree to which an auareness of the catastrophic 

dawned and led to a firmsituation of the environment had 


resolve on the part of the government to do everything
 

http:Protect.on
http:It-muot.be


possible from then on to save the Country from the threat
 

of desertification by giving priority to improving the rural
 

sector, so long neglected in the past.
 

9) Nevertheless, the new budget that was recently
 

approved for 1981 gives but a small percent to the Ministry
 

of Rural Development and to the Environmental Protection
 

Service (1.6 and 0.26A'of the national budget respectively).
 

These new budgets do not seem adequate to provide the means
 

to fight desertification in Mauritania, in spiti "df'the
 

recommendations of theSeminar for Drawing Up a National
 

Mobilization Plan to Fight Against the Drought.
 

b - lecommenoations
 

Numerous proposals and recommendations were d'awn up
 

during the above-mentioned seminar and are contained in a
 

final document (not analyzed here) entitled "Conclusions
 

and Recommendations"!.
 

The recommendations in this report are derived from
 

the research in the Southern Third of Mau.-itania on which
 

the report is based. These recommendations concern:
 

.1) The role of the Mauritanian government in the fight
 

against desetification.
 

2) Specific actions to be taken in the zones identified in
 

- this study.
 

3) The creation'of a true environmental code.
 

6-1 The Role of the Government 

The government should be the main promoter of the
 

protection and regeneration of the environment in Mauritani,
 

It will have to mobilize effective means for rehabilitating
 

and conserving the environment and take into accountthe
 



fact that exceptional s'olutions are'demanded b'y a situation
 

of such gravity. Since the factors ih the problem ol
 

desertification are complex and changihg, it is -necess-ary
 

to be imaginative and flexible in the decisions to be''t8ken.
 

In effect, there is a veritable mosaic of particular
 

situations composed of unique local humanphysical and
 

climatic factors as well as effects of environment use.
 

As far as possible, a maximum number of decisions
 

and actions concerning policy must be undertaken on the
 

regional level (regions must have a certain autonomy
 

because decisions made in Nouakchott alone are too
 

centralized and too far from local realities to be'effective
 

and operational (due especially to bureaucratic slowness).
 

As the Environmental Protection Service has suggested (55),
 

it is necessary to create coordinating structures in the
 

domain of anti-desertification efforts:
 

on the central
 - a close collaboration must be assured both 

the case);and on the 	regional. levels (which is not now 


Comm ttee for the Fight Against Desertification,
a National 


chaired by the Head of State, must be-dreated;
 

Fight Against Desertification
 - Regional 	Committees for the 

chaired by 	the Governors themselves must be created.
 

Assistant governors, prefects and regional service heads
 

as well *s 	community representatives are to be closely
 

associated 	with the work of these committees.
 

(55) 4-Year Plan (Plan Uua~riennal) 1981-85 - Rapport 

qeneral. 
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The various analyses based upon direct observations made
 

for this study indicate clearly that ttie government
 

exercises but little control in terms of managing and
 

protecting the environment:
 

- The people make anarchic use of vegetation, sqil and
 

water resources (alluvial watertables in particular).
 

- On the whole the environment receives little or no
 

respect. The reasons: for these attitudes are varied,
 

as seen earlier.
 

-The massive sedentarization of people in cities ah'd
 

villages only heightens the problems of deterioration.
 

Thus, the en'/ironment progressively deteriorates while
 

no conservation measures equal to the seriousness of the
 

problem have been undertaken so far.
 

It is therefore _urc to c-hange all this in the interest
 

of the nation and the .future Well-being of rural people
 

before the situation becomes irreversible.
 

'6-2 	Specific Ac.tions to be taken in the Zones Identified 

by_ This Study 

In the Southern Third of Mauritania, 6 zones where the
 

environment is particularly threatened have been identified.
 

The existence of still relatively well-preserved zones has
 

also been indicated (cf. Conclusion, Chapter 5-1).
 

In each of these zones, specific actions must be
 

undertaken according to the kinds of prevalent problems.
 

The following actions are recommended:
 

A. Threatened Zones
 

Priority must be given to actions in thlese areas.
 

The worst problem is, without a doubt, that of dune remobili

numerous economic sectors nation-wide
zation, which touches 


and hinders infrastructure use.
 



-226

1) 	Dune areas and sandy peneplains:
 

The most critical problem is, beyond any doubt, that
 

of towns and villages whose very existence is threatened
 

by shifting dunes; every effort must be made to stop old
 

dunes from becoming remobilized. The following steps must
 

be taken:
 

a) 	Stopping the dunes by mechanical means: public works
 

equipment can be used to push back the most menacing
 

dunes and remove the tons of sand that are smothering
 

dwellings. This,. of course, is an action to be done
 

when there are no other solutions; it would certainly
 

require government help in the form of equipment.
 

b) 	In areas where dunes have not yet invaded living or 

productive areas, or where they have been pushed back 

some distance by equipment, stabilization must be 

carried out by combining over time the use of physical 

obstacles, such as pieces of wood, branches, Calothropis 

procera stakes, etc. - and vegetation (for example, 

Euphorbia balsamifera, Septadenia spartium, etc.). 

In order to succeed, these activities require initial 

supervision by a qualified person. Later on, villages 

themselves can carry on the activities. 

c) 	In cases where the dunes are not yet active, but where
 

vegetation is seriously deteriorated or sparse,
 

preventive measures must be taken around settlements:
 

.....putting fragile areas off limits (by using fencing
 

or forbidding entry) in order to favor natural
 

regeneration;
 

- reforestation can be done if it is necessary to
 

protect sandy soils.
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d) 	As foheuwide,areas.of grazing land, improvb d:
 

methods of'rhanagement are necessary:
 

- extensive are'as could 'be paced off limits in order
 

to encourage natural regeneration of vegetation;
 

- reforestatin.efforts are. expensive and can hardly
 

cover vast areas;
 

- the areas around pastoral wells shoulOd receive
 

specific kind of improvement.
 

2) 	The Nouakchott-Kiffa-N'ma Road Corridor
 

Pleasures must be taken quickly in order to:
 

- stabilize by appropriate methods the dunes which are
 

alre,aOy mobile and are invading the road corridor
 

(cormbined use of vegetation and material means);
 

- preven.t the. remobilization of dune areas - it would'be 

desirable to control as much as possible the present 

anarthic-growth of settlementsalong the road corridor 

through .the following measures: 

" allow building on thN downwind side of the road so 

..that if the sand becomes mobile ag.ain, it does not
 

cover the road.
 

" encourage settlements at a good distance from the
 

road, and, if possible, on sites where vegetation is
 

still well preserved.
 

Studies should be undertaken by the public works
 

departmpnt in order to study in greater detail present
 

and futureimpact of road-building on the environment
 

and to suggest measures to be taken..
 

Particular attention must be given to the danger to
 

sandy areas which the road is to cross.
 

http:foheuwide,areas.of
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) Palm Groves 

Measures should be taken to':
 

- save the groves, which are now being invaded by sand
 

(ex: T'i'djikja, P'oudj6ria, Chinguetti, etc.);
 

- control the use of alluvial watertables on which the
 

very existence of the groves depends.
 

(Other measures,* based on greater specialization in
 

agronomy, are examined in the Study on the Oasis
 

Sub-sector).
 

a) Invasion by Dunes:
 

The recommendations are the same as those cited
 

previously for dune regions and sandy peneplains:.
 

mechanical means in the worst cases; stabilization
 

and protection in order to stimulate natural regenera

tion, reforestation.
 

b) Use of Alluvial Water Tables
 

The fragile alluvial watertables in wadis must be
 

vieb of the present
used rationally, especially in 


drought. An uncontrolled increase in the use of motor
 

pumps may exhaust them if they go beyond the ability
 

of a watertable to renew itself.
 

Basic Recommendations:
 

an urgent need to facilitate the replenishing
There is 


on the surface'
of alluvial watertables by creating dams 


are generally very
or underground; in either case, they 


effective, because by. retaining run-off, they allow
 

water into the alluvia
better vertical infiltration of 


At present,
and therefore an 	increased storage of water. 


of water are lost downstream and aiu
large quantities 


men and their
thus unavailable to the needs of plants, 


animals.
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Specific studies are to be undertaken by the Hydraulic
 
Service in order to assess the volumes of 
water .in.
 

alluvial watertables in terms of rainfall, present
 
reserves and future reserves that could be 
created by
 
the use 
of feeder dams:- this would permit the use of
 
alluvial watertables in palm -groves according to the
 

actual potential of the water resources.
 

4) Rags and Clayey-Sandy Penepjaihs
 

Measures should be taken in order to:
 

- restore soils whose surface has been hardened, in
 
order to stop water erosion and wnd deflation; by
 
breaking the surface 
crust of hardened soils, vegetation
 
can gradually re-establish itself (as shown by several
 
spectacularly successful experiments in the Sahel).
 

In order to do this, animal traction could be used:
 
it would suffice tc pull along a kind. o.f.scraper
 

sufficiently heavy to penetrate the surface. The
 
results are rapid. This solution obviously cannot be
 
applied to immense areas, but could concern the 
areas
 
with the greatest need; the perimeters of cities and
 

villages, cultivated areas, pastoral wells, etc.
 

other measures could be taken simultaneously:
 

reforestation, groundcover plants, contour planting,
 

etc.. 

:...This could be carried out over 
a limited areabecause
 
.,of the resources required for it. For. widerareas,
 

setting deteriorated areas off limits seems to'be a
 

realistic solution. This wouldencourage the
 
natural regeneration of vegetation and is less diffi

cult and constraining than large scale reforestation.
 

11better.management of trek routes must be created.
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Dam sites (whichare numerous in the Aftout area)
 

should be protected from being silted up: appropria.te
 

measures should be taken after studying the require

ments of each case.
 

5) The Seneqal River Vallea
 

Given the seriousness of the dangers menacing this
 

important agricultural zone, it is imperative to take
 

vigorous measures to re-establish the ecological equil.i.&.
 

brium of the valley. First of all, all wood use should
 

be rigorously controlled (charcoal burning, various kinds
 

of cutting). The classified forests must he put
 

entirely off limits in order to preserve what is left
 

of them; massive reforestation must be undertaken in
 

order to restore them to their original extent and
 

density; natural regeneration efforts are also recommended.
 

It must be emphasized that this undertaking should be
 

accomplished in collaboration with the ONVS, taking into
 

account the forests which will disappear following the
 

construction of the Diama and Manantali Dams.
 

The mixed forests in fonde and dieri areas must be
 

protected in order to promote natural regeneration.
 

Furthermore, large scale reforestation is needed.
 

• Land clearing for cultivation must-be controlled"
 

it is now widespread and destructive, exposing vast
 

areas. 

Irrigated fields must be protected from the wind by
 

at the s-ame time
planting wind breaks (which will 

provide firewood to the local people, thereby helpin g 

to spare the gonakier forests which are now much valued). 

these measures will contribute to protecting the
fAll 


a whole and water erosion, which now
valley as halt 


causes much damage.
 

http:appropria.te
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* Other initiatives aimed at preventing the remobilization
 

of the dunes located immediately north of the valley
 

(between Keur Macene and Boghe) must be taken because
 

their 	penetration of the walo lands along the river
 

would be disastrous for all kinds of agricultural
 

activities. In this regard, the forests of the valley
 

are to act as a protective screen.
 

. Guidimakha 

- The 	problems of deterioration there are also numerous:
 

- Bush fires require the creation and maintenance of
 

fire-breaks.
 

- The heavy concentration of herds is extremely damaging
 

to the vegetation and the soil and requires appropriate
 

solutions: putting off limits and improving the manage

mentof trek routes, for example. 

- The possibilities of natural regeneration are significant 

in view of the region's rainfall (400 to 650 mm); but
 

overgrazing and trampling make regeneration difficult.
 

- Land clearing for crops must be controlled and be done 

through more appropriate mnthod that are less 

destructive to the environment. 

B. Zones tha; Are Still Relatively Well-Preserved
 

For these zones as a whole, several precautions are
 

recommended.
 

1. 	The South-East
 

All new wells must be part of a prior planning process
 

to take into account:
 

- the 	carrying capacity of the pastures; 

- tha 	prior creation of management for new pastures to be 

used.
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2. 	Other Zone~s
 

These must be cou--ted, an-d..protec$.d; ma.ny of them
 

are in the middle of deteriorated zones - the un-damaged
 

vegetation can play arole in restoring thedeteriorated
 

lands thanks to the stock of seeds that they contain.

these zones are:thus true biological reserves that must
 

be protected.
 

6-3 Towards the Establishment of an Environmental Code
 

In light of the preceding remarks, it seems highly
 

desirable to set up a true Environmental code concerning
 

the whole range of activities in the rural sector (and not
 

only forest areas). This code should:
 

- define steps to be taken in the, fight against desertifi

cation and must absolutely include:
 

1) 	A general plan of action concerning the regeneration
 

of vegetation and the rehabilitation of damaged soils,
 

including the progranis proposed above.
 

2) A general plan nf action for the conservation of soils,
 

vegetation and water resources.
 

3),The preparation of impact studies to be undertaken
 

before implementing all projects in the rural sector.
 

This Environmental code would establish favorable conditions
 

for the rational management of natural renewable resources
 

and would guarantee the preservation of the national heritage.
 

It would also establish decentralized modes of action focused
 

on the local community level, ranging from the villa or city
 

level to the central governmental level, and would emphasize
 

certain basic recommendation-s:".
 

- The greatest effort should be-givJen to training and 

sensitizing rural communities, because it is they who are 
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closest to the daily realities of the Mauritanian
 
.;
eiVironment. Demonstratidn activities should be*


Urfde-taken,' s7uch dune .as stabii-zation, reforestation,

restorati'on o-f*:'erod~'d s is,.; regeneration of trek:
, -oi

routes, etc.
 

As far as possible, and according to the parti-cular_
 

needs of each case, these actions should be based on
 

simple techniqules using.local mnaterials: wood, stone,
 

clayetc. Labor would be supplied by the farmers and
 

herders themselves.
 

Supervis.on.:will;.,-bq-:n.e.essary..n...th- b.einni.ng :it
 

would be phased out as techniques"were ass-imilated. and
 

satisfying .Fesvlts produced.. It is important that
 

supervision be done by sufficiently,prepared trainers
 

who are able to carry out this work; if not, the risk
 

'
 of fequ6rt failure will be a danger. Any failiur "
 

could ultimately e.ndngdr-regional anti-desertification
 

programs by cretting through a negative psychologlical
 

impactbn the-local people.
 

Government suppori of various kinds could be given to
 

the rural communitie- -that,:-show 'the-most initiative
 

and motiv'ation; it is up to the-Mauritanian.aLthorities
 

to-establish the modes ofimaking this assistance
 

available.-


The En-ironmentai Cade.shou1A..oncern all rural sector
 

activities:
 

-herding,
 

-irrigated agriculture,
 

-:.-fe d agriculture,
 

-oases. (palm groves). and
 

-fishing
 

http:b.einni.ng
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and be the focus of an integrated-approach touching on
 

the sociological, economic and financial, technical and
 

administrative aspects of.:the anti-desertification program.
 

This Environmental code would-in fact be a powerful
 

planning tool by virtue of'its theoretical anld practical
 

advice.
 

It would be advisable to link the code to five
 

aspects of the Mauritanian environment:
 

- Water,
 

- Pastures
 

- Soils
 

- Forests
 

- Towns and villages 

Basic Reasons:
 

I) Water is the fundamental resource; without it, nothing
 

can be done: it must therefore be used sparingly in the
 

existing drought conditions of Mauritania.
 

2) 	Pastures are at the same time a source of food for
 

grazing animals and a soil stabilizer;
 

3) 	Soils are the basic support of all agricultural, forestry
 

and herding activities and must therefore receive
 

maximum attention.
 

4) 	Forests, which effectively protect the soil, are the
 

principal fuel resource in the country. They also meet
 

basic human needs by providing wood, fruit and seed pods.
 

This study has shown how deteriorated the forests have
 

become.
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.5).	Towns and villIageI'6e particeilarly conoerned by.-all 

aspectsof "env'ironmgntal deter,ioration.. Their very 

survival is a funcit-ion of Ithe above-mentioned 

resources.
 

In conclusion, it must be said that without the prior
 

elaboration of clear and coherent sectoral policies, the
 

struggle against desertification can scarcely be effective;
 

furthermore, only an integrated approach to implementing
 

the appropriate means for this struggle can bear fruit.
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N.B. Les Figures 9 A 14 sont inclues dans le texte du rapport.
 

The Figures 9 to 14 are included in the text of the report.
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ZONES AGRO-ECOLOGIQUES
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Les Figures 9 A 14 sont inclues dans le texte du
 

The Figures 9 to 14 are included in the text of the
 

rapport.
 

report.
 

Fig. 9 Mederdra 1954-1979 (cf. Chap. 3.4.4) 

Fig. 10 Boutilimit 1954-1979 (cf. Chap. 3.4.4) 

Fig. 11 Aleg 1954-1980 (cf. Chap. 3.4.4) 

Fig. 12 Se]ibabi 1952-53-1980 (cf. Chap. 3.4.4) 

Fig. 13 R~partition des gommiers (Acacia s~n~gal) 
Gum tree distribution (Acacia senegal) 

(cf.Chap.3.9.5) 

Fig. 14 Repartition des gonakiers (Acacia nilotica)(cf.Chap.3.9.6)
 
Gonakiers distribution (Acacia nilotica)
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LOCALIZATION OF VISITED CLASSIFIED FORESTS 
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Fiches de Transect de Vgetation
 

Transect of Vegetation Cards
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Observation _ate: 5/15/1980 Department Ouad Naga 

Re ion-Trarz* 06 

Location: Oua Naga 

Transect: Solth West A 0 1 

Topography Depression between dtnes (goud)- flat surface 

State of soil 

surface 

Sandy clay soil 

I Ligneous Species height Proportiol 

1) Capparis decidua 

2) kcacia senegal 

1 m 

1 r 

80%a 

20% 

verage range 30 m 

E Herbaccous Leptadenia spartiua ercentage o ovrall covetge 

aneral state 

f grass land 

-Some 

om.Soe 

dead 

dead 

Cormiphora africanla 

Grcwia tena..x 

...Severely degraded pa;_sture 

-,re,_ of de-r,.dation round 

lands 

the ioeality average l.O00m 

Previous Page qkmk 



Observation Dato5/16/19G0 Department: Boutilimit 

Region: Trarza 06 

Location: Ain Salama 

N0
Transect: South West 2
 

Topography Depressions between dunes (goud) - flat surface 

State of soil
 

andy sl.hs on clay substratsurface-


I Ligneous Species Height Proportic
 

1) Acacia raddianm 0.5 to5rr 40% 

2) ..ulanitee aegyptiaca 2 to 3 30% 

3) acerua crassifolia 0.5 tolr
30%

.4) Capparis decidua 0.5 tolm 

Average, range 5 to 20 m 

II Herbaceous Insi-Iificantriulc1h arpet dry Percentagc of overall coverage 5% 

General state 

of grass land 

- 3ig Balnites and Accia are prunned 

Considerable regeneration of Acacia raddiana and Capparis 

Clecidua 

-iMorr or less degraded pasture 

Area of degradation .around the town: averoage 50m 



Department Ouad Naga
Observation Date: 5/15/1980 


Region: Trarza 06
 

Location: Ouad Naga
 

N0 
 1
Transect: North East B 


--Succession of' dunes(frequently
realm of the Trarza's dunes 
 -
between dunes (goud)North-East-
Topography 	 iidtanepressionsTppograph reroUtn-j e r en 

State of soil Mlore or less fixed sandy soil - Sandy clay soil in the 

surface depressions 

Height Proportioi
I Ligneous Species 


1) Acacia rr.ddi .rna 	 2 to 3m 50% 

1 to 2m 30%'2) Balanites aeyptiaca 

1,5 m3) Capparis decidua 
- 20%
4) Maenua crassifolia 5 m 

5) Acacia senegal 2 to 3m

6) Commiphora africana 

verage range 20 to 30 m 

lerhaceous 
-
-

Grammineous aulch ( Akchert
Tuft-- of Pnium turgidua 

) Percentagecoverage 
of5% overall 

eneral stAte 

Df grass land 

-

-

,.bout 50c% of Coimiphora africana 

as the most..of' trees 

VVe r y de ro grazing lands 

j~rea., of rr i,.tion: about 100m 

are dead 

average 

as well. 



Observation Date: 5/16/1980 Department: RvSKiz 

Region: Trarza 06 

Loca tion: Bareina 

Transect: West 113 

Topography 

State of soil 
surface 

Depression between dunes (goud) 

Fixed sandy soi-i 

I Ligneous Siecios Height Proporti 

1) Balrmite J aegytiaca 

2)JAcacia senegal 

D.5 to 8in 

).5 to 3m 

50 

50% 

Average rango -
-

In 
On 

th 
the 

low ground
borders of 

of goud, 2 to 
goud ! 30 m 

10 m 

1I Herbaceous -
--

Tufts of P.nricum Turg-idu-m
ieptadenia spcrtiiun o.5o in 

Percentage of overall 
coverage :20% 

General state 

of grass lnd 

-

-

40%2 of Ackicio. 3enegal 

Lepta.denia spartium is 

are dead in places 

very grazed by ani.,:Ials 

-

-
-

-

Cutting and prunaing of Balaites ace,,yptiaca- especially 

These two species are imbricated and equal in this area 
Pastures in degradation 

Are,. of desertification: 1. to 2 km 



I 

Departrtient R'Kiz
rbservation Date: 5/17/1980 

e i'n: Trarza 06 

ocation: R'Kim 
H° 4

EastPransect: 

1opography Plain - Bank of lake 

State of soil 
Surface Clay to si-mdy clay soils 

Ieight Proportio%
Ligneous Species 

0.5 to m 50% 
1) Acacit roaddiana 

2 to 4m2) -).,i d2cidua 10% 

1.5 to 2m 10 
3) Acacia fla-va 

4) Acacia. s-n;-gal 1.5 Lo Lr, 10%
 

1.5 to 8if5) 1.tflntc,2 ptiac.. 3m~ 30O 
6) Ac-,.,ci ; nilotic,:,. 

2m7) .auhiria ru:[e scens 
2m8) Zizyphus m;:turitiana 

verage range 2 to 15 ii 

Percentage of ovrall coveragenoneerbaceous 

the big onces are cut cnd pruJ-nlL
enral state - Yowg t-r- are -aO, 


if grass lud - Pasture lan ,- on w to.y %rradation
to 

of 500 to i0.)00 m,
- Are, of decrrad,.tion in ,.,. rradiur, 

procur-jronowuiced by Caiothro]?is 



Observation Date: 5/17/1980 Department R'Kiz 

Rcgion: Trarza 06 

Location: R'I'iz 

Transect: North D N° 4 

Topography Plat ground 

State of 
surface 

soil Clay -id grey brovm soil in places 

I ligeouo Species iHeight Proportiox 

1) Ualanite pytiaca 

2) de;cia raddianra. 

3) Accacia scnegS .l 

4) Ca.aris decidua 

5) Zizyphus rLt.uritiana 

6) AC.c i,-. fl,:va 

0.5 to 5m 

0.5 to 10m 

1 to 3m: 

0.5 to 2mn; 

0.5 to int 

. 5m: 

50% 

20% 

30% 

Average range I to 50 m 

II Herbtccous 
very Sm,-ll1 
vry :,rna-i 

trI ce o,0f 
Percent.go of overall coverage 

General state 

of grass land --

a-rtrU"ncat r 

]Iasturc land in good state 

Area of degradation about 1000 to 1500 

subsist only some old Acacia raddiana 

miin which 



0bse rvation Date: 5/23/1980 Department Mede rdre 

cgion, TrLrzat 06 

Location: Lederdra 

Tr.,nsect: South 1st 510 

Alignements of leveled dunes alternating with depress o r

(goud) 
Sta:te of soi Sandy s.-oil relatively fixed on the dunes 
surf.tce SrI, ly cly in the pouds 

,nc,
I L ; Specie s H[eirht Pro porIt'

1) ,cacia.sene~:tt 0.5 to 5m 40% 

2) .z .ni. aegyptiaca 0.5 to 840 

3) Ac.cii..!. ,.d .ian:. 0.5 to 4ra 20% 

ver.ge 3 to 10 m ;.n(j over 

II ierb,-cou2 Cenchrul.s bi;fou.; ,uchPorcenta> of overall coverag"c 5I 

General stCAte 

Df grass I.,., 

- 30 to 50% of :,ur.i trees arc deuKI 

- Desert -rca with old dunes as eli ,s n,' dunes t,.Lk-_n 

jh.apk ( See OI!VS photogra.yhrr 0,-j2-198O of hlderdra) 

- Severe..ly de'r..,rd pasture laiC . Lncirnty cultivteC. 

f'ied. with cle.ring.
- Area of new dune movement to East amd Wcest (,f town alon.* 

dune uliioemcn'. 



Observation Date: 5/30/1980 Department Rosso
 

Region. Trarza 06 

Location Rosso
 

Trnsect:North East 0 6 

Topo,.sraphy r a in the alluvial plain of the Senegal River 

State of soil :,mdy clay loam soil with indurrzted areas 
urfcce 

I Lig eous Species Height Proprti 

1) .L.,t,,a- aphylla .5.to 1. 80/ 

2) B.Irflitc c eojyptic,-2 ,.5 to 5m 

3) 

4) 

Acc~ciu 

Acaci;. 

albidU 

soyal 

0.5m 

0.5 to 2n 
20% 

5) sjro:,opir,p 8m 

Average rage 5 to 1.5 m 

Oush of 1() to 3I0 c. Prrer.ta.g. rf everall coverage 
II HhrbeiOOUS 1itht iI..d0'tPI.rICcl + 50 o 

General ., 

of grass land - Firly edird :, . 

- Corn, riied 'aln(t' :"st~" do-,,m soil 
- Inigflificant pasture land 

- Genar:, lized Land dispersed degradation 



Department Keur I'acene
Observation Date:5/30/ 1980 


Reion: Trarza 06
 

Location: Keur Diacene
 

N0 7
Transect: North 


Topoaphy Succession of dunes and clayey low grouhds along
 

Topography the walo of Senegal River
 

sandy clay in depressions (gouds)
onState of so 1 Sandy soil dunes andfsurface and completely clay y in the w...lo 

Height P19 oportiol
E Ligneous• Species 

0.5 to 4ra 30%
1) Ac.'ci;.i a.lbida 


2) Euphorbia b1,iifera 1 to 1.5m 20%
 

3) Balanites acgyfptiaca 0.5 to ia.
 

4) Ac,..ci,. nilotica 0.5 to 5m: 
50%
3m : 


5) Salvc.dora peric.a 

0.5 to in:
6) Tainri;. aphlylla 


Vcrage range 5 to 10 m 

4-manr tufs oi vz.'iouc- Percentago of overall coverag 

[I Herbaceous mulch o.20 to 0.50 tir "> 2 .... .................. a";-te"lz t,.aoiffL__ llCu'- tn~q"!rU c 

Tenera.l state 

)f grass land - Considerable regenoration o.-' Aca'.cia albid,. and nilotica 

in the clr ycy depression 

- The domin.rncc of' Euor.horbia in the dunes 

In spite of the huanan and animal pressure , this -pasture 

is in good st,-Ate 

There is no visible area of degradation
 



Observation Date: 5/22/1980 

Region: Trarza 06 

Location: Tiguent 

Trmusect.-East 

Department 

N 8 

Mederdra 

Topography Saudy dunes of weak-ajmplitude 

State of 
soil surface 

Sand 

I Li&maeous Species Height Proportioi 

Acacia raddiana 

2) Lco.cia senegal 

3) Balanites aeg',ptiaca 

4) ?Iaerua crassifolia 

0.5 to 2.5m 

0. 5 to 1.5m 

O.5m 

lm 

. 

60b 

4 0in 

Average ramige Over 30 m and 1 to 10 m in pliaccs 

some mulch of 
II Herbaceo,.is Cenchris bifloris Percenta~g of overall cover;.ge 

General state .. utti..di. 

of grass lnd Pasture land with Acacia raddiana doi-!inant, very poor 

in otlcr species 

- Arca of degradation pronounced on about 600m of width 

with sharp sand 

http:utti..di
http:cover;.ge
http:Herbaceo,.is


Observatiorn Date 

egion.:Bralma 05 

Location: Aleg 

Transect: .Trorth 

Topography 


State of 

soil surface 


I Ligneous 


'verage range 


E Herbaceous 


General state 
of grsc- land 

-

-

6/11/1980 Department Aleg 

° 
N 9 

Flat relief and weakly furrowed Aftout ground 

Sandy clay ( Aftout rag type ) - sandy slabs 
ferxagineous gravel 

Species Height Proportion 

1) Boscia-,. senegalensis 0.5 to 2m 80 

2) Capp.ris dccidua 0.5 to 3m 
20%
 

3) Balanites acgyptiaca 3m 

2 to 15m
 

none Percentage of ovei.ll coverage %
 

Cuatting of l3alanites aegyptiaca
icco

There is no pronowu ced a.nthropic de.truction 

T.iediocre Pasture 

Area of' degradation: 200 to 1000m 



Observation Date-6/11/1980 	 Dpartent Aleg 

Re~on: Bra1kn 05 

Loc tion .Bou Ghbeiro. 

N0Transect;North East 	 10 

Topography 	 .3rakna' s dunes ; dunes alig.ic-ments altemaating with
 
deressions with flot-bo61m (gouds),
 

State of soi 4 	 Snd 
surf acea 

I LigneouS ;pecies 	 Height Proyorti 

1) Bala:nitcs L-e:syptiacat 	 0.5 to 4m 

2) Ac ,ci- senegl 	 1.5 to 2.51n 

3)B0co ',n ,.galensis 	 to. I 0.5 2m 

4.)Ac.cia ra'ddi~. 0.5 t:o l.51 40 

) -.w ru.-i, cr.-,.sc-L x~o iLa 0. 5 -to 2a, 

6) CapiIris deciCua 1.5m 

Avorage ,rngc 2 to 3 m 

II Heriocou.3 
soime tufts of 
ir iii Jnco;U:, (miulch) on the• " soil 2erccnrC O"vt rg~c g rpi.!Lp} OVU2'.l4 

U-nortl .oc. 
oL r,.. , --

Ver:,r :oor tree p ture 
Numc,-ous w.sto and b<ire areas without trees 

- There is no 

-. D ci:t-like 

tra.ces 

are :2 in 

of rcccnt cutting 

the :r;oud till 1.5 .m tov;,ards North 



bservttion Date: 12/'6/1980 Deprtmont Aleg 

egion: BrJm.t 06 

Location: Choggc.r[
 

N0rransect: West 11 

Flat relief along the Aftout
Topograph (area of contact Aftout Br-kna dunes) 

State of Sandy sl-.,bs on ferrugineous gravelr and sandy clay soils 
soil surface of low grounds - Alignements of dunes in North 

Ligneous Spcies Height Pro pprtion 

1) Boscia :ionegalensis 0.5 to 2.5in 60% 

2) Acacia flava 1.5 to 3m 

3) MItaeru.a. cr,ssifolia 0.5 to 2m 

4) Capparis decidua 1 to 1.5m 

5) Balamnites aegyptiaca 0.5 to 4.m 

6) Commriphora oiric..na 1 to 2.5m 

7) Ad:,nsonin. digitata 4m 

•erage range 2 to 15m
 

lierbaccous none Pecentage of' ovocrall coverage 

encral state 50 Of' 'c...cj.7 . fl;-,w". aic doad, the txres are in bad state 

f grass lad and cppr decidua and blmitos acgv71-ptiaca Very trmtuyi'di 

- Aerial pasture is sca~oly non existent 

- Area of intensive degradation tovard North along 1000m 

- Severe delorestation 



I 

Observation Date 06/13/1980 Department Dionaba
 

Region. Brahna 05 

Location: Dionaba
 

Transect: North A N0 12 

Lrge 


ToogapyVarious hills surrounding
 

Toogpy due ovrh-ing a dan (North- East) in Aftout 

State of soil Sondy soil on druies and gravels (quartz ,.nd schist) .n.surfaco Aftout and on the piodmontz of hills
 

Ligneous Species Height £rojortioi 

1) Baluanites acgyptiaca 1 to 4m 100% 

Average range 4 to 5.) m. 

TI Hebacoous None Percenta gc of ovcruill coveragc 

General stte 

of grass ].1d 

-- Small Balancgtc,, 'cgg.ptiaca ronospicific : the big ones 
is severely trncatod 

- ILthropic action is very pronown-ccd 

Arca of dcgsradation: about 500m arroumd the locattion 



Observation Date : 6/13/1980 Department; Dion..ba. 

Reion: Bral -. 05 

Location: Dionaba 

NoTransect: North B 12 

Topograph,y Flat relief' with characteristic Aftout gullioc 

State of soil Sandy clay ( yelowish colour ) with gravels 
surface 

Lineous HeightI n Spnecies Proportic 

1) Balanites rLegyptiaca0 .5 to 3m 50% 

2) Acaci.- seyal 0.5 to 2m 10% 

3) Cappa; ris clocidua 0.5 to l. m5m 

4) 

5) 

Zizyphus m:.uritina 

Acacia fla-va 

1 

1 

to 3m 

to 3m 
40% 

6) Ac,'.cic. nilotica 4 to 6m 

.erago range 1 to 10 m 

I Herbaceous none Percentage of overall coverage 

*eneral stiLte - onoopecific Balanites aoyptiaca; Aerial pasture fairly 

,f grass lcand important along the gullies. 

uring,, the rin s'c.ason there is a fol.owing vgetc:,.tion: 

- Brahiari-a (azz in Ifoor) 

- Baraka]a ( In Joor) 

- Indigofera sency 

Alysicarpus ovalifolius ( "Sankali in Moor) 

- Cenchrus biflorus 
- Area of degzradation: 500 m arround the location 

http:Dion..ba


I 

Observation Datc:06/21/1980 Department Bababo 

Region: Bralm-. 06 

Location Bababe 

N 13Ve stTrcscct .W 

Topography Flat arc, :-oug the wa.lo oi Scncgol River 

Stcate of s~oi krcets of' gravels :.itornating with sand.y ares 

suTrfac o 

ProportiouiLieous S0ecies I-le ight 

1) :oscio. zencg,.lnsis 0 5 to !m 80% 

7t) a .2Jitn s to ,ptiac. 0.5 to 2m : 20% 
3) Cappoaris ecidua 1 to 2mr 

Average rongo 5 to 20 m 

II herbLceous None Pecontago of overall coverage 

General 2-tate -Very poor pasturo 

of gxms i..na -. Arco.s of' eordjj.-!tion; about 500m 



Department Kaedi.0bservvation'Datce:o06/20/a980 


Oeaion: Go rCgol 04.
 

Loc&ition: i<,aLc.di
 

IT
TransectNor'1th E;-,st 14 

rocks . A little hilly reliefTopography Flushing 

State of soil 
'surface Sandy -;oil 'a .f.c. 

HO:Lght PrcportioLi.-ncou Sccies 

0.5 to 7m 60%].) Aca.ci'-. rddicaa 

I to 4m 20c12) Th..l;:,nites LtO;)t.aca 

0.5 to 1. 5,,,13) Ac.-ci o f'lay;. 

0.5 to I..5m4) ifoeconsf 20% 

5) Zimyphu-s in-ritiama 1 to 3m 
1

6) Adi iJ;,d ,',-% 5m

.0vurag. .mgo 5 bo 20 ia 

O .cc't o fw hurb,-ceou-[IHv- c c v:b ,'t.vbt'LO)Io Percentage0 off overallc'.lcv coverager- 5yo_ 

Goncr. l 0t,.tQ " Lit'I2 dcc~raded pasture
 
of' grass l: ud
 

•- Diifuoc d3,rad.tion 

http:i<,aLc.di


Obsarvsotion Date, 06/21/1980 Ddcyartment W.,di 

liaioj: Gorgol 04 

Location Kaccli 

Trmsect; ?/est B N0 14 

Topogrr,phy Fl:,.t with hill -at North Wcst 

State of soil 

surface S.mdy cloy oil, smaall ferrugincouos grvol 

I Lig eous Species Height Propoiortic 

1) B, o~ni3:ntc.:.]t iaco.x 0.5 to 3m 50% 

2) Boscia zeno..~n. 0,5 to 1.5m 50% 

Wvert,.go rrmgo 2 to lor 

II Elrb.,cIou None Porcentu.go of over_.li coverage 

General stD.c 

of grr,-,ss ln, 

-. 

-

airly poor pa.sture 

Traces o:f vcgetation 

.Diffuce dcgrrd:,tion 

cutting 



Obseorvation Date:06/14/1980 Deptrtmont M'Bout 

Rogion: Gorgol 04 

Location; i'Bout 

T3rarect: South A N 15 

Topography Plain slightly iudul~ting roken with a lot of gullies 

State of 

soil surface 

oil, with grvels and smdy clay 

[ Liga'eous Specisc eight ProPortio: 

1) 

2) 

3) 

1-TlnitCs aC-Yjtia ca 

Calothropis .roccra 

Indigof-r--a jP 

0.5 to 3m 

1 to 1.5m 

1 to 1.5m 

80% 

20% 

Average rcge 2 to 30 ... 

T Iferbacoos none Percentage of ovcrall cov-r,- ge 

c nral Lst:oc 

of grass lnI 

-

-

No pa:otures - !alanitcs ae&rptiaoa dis:.,oeinatcd und 

trumimcated 

Ar.,a of degradation about 1000 m with Clothropis procero 



Observation Da.tes 06/14/1980 Department N'Bout 

lcRion Gorgol 04 

Location: M'Bout 

Tronsect; East B N 15 

Topography Plain slightly tundulating brokon with numerovs gullies 

State of Soil vvith gravels and flush with the grotud of flagstone 
soil surfacc and sandstone 

I Ligneous Species 
 Height Proportioi 

1) Acacia flav¢ a 0.5 to 2m 60% 

2) Balnnitcs --eptiaca 0.5 to 2m 40% 

AvcrA:ge r ange 2 to 5J in 

II hexbceous , None percentage of' overall coverage 

Gcneral statc 

of, grss land 

- Jo p.sturc; o.lot of bare beaches 

Area of degradation ( nearly bare soil) about 1000 m 



Observation Dato:06/19/ 1980 

Region: Gorgol 04 

Location: Maghama 

Transect :North 

Department IMaghama 

N 16 

Topography Plain along the Senegal River 

State of 
soil surface Sandy to sandy clay soil 

E Ligneous Species 

1l) Combretum glutinsum 

2) Dalanites Legyptiaca 

3) Acacia Senegal 

Height 

1 to 3m 

0.5 tO 3m 

0.5 to 3m 

Proportion 

80% 

: 
20% 

: 

Lverage range 2 to 10 m 

Herbaccous JTone Percentage of overall coverage 

Teneral state 

)f grass I-and 

- No pasture for catt-le because 

is not consmaed by animals 

- A lot of fields - nkuclaiming 

- Degrc-ldti on due to crops 

Combretun glutinosum 



Observation Date: 0b/19/i9dO Departrcint Selibabi 

Rogion: Guidi,!.kh. 

ocation: Selibabi 

N0
Trcnsect: SoLuth A 17
 

Topography Plain surrounded with numerous hills
 

St -tc of Sandy clayey to clay samdy 
soil surface Small area of' forrugincous gr,-.vols 

SLigneous Spccics Height Proportion 

1) Bclcxitcs ,i.egyptiaca 0.5 to 5m 60% 

2) Ac..cia. senegal 0.5 to 5m 20% 

3) Bauhinia r;fescns 1 to 4m : 

4) AdL-nsoni- digit:Lta 5m : 20% 

5) Combrr.tum glutinosum 1 to 4m 

vcrago rongxgc 10 to 50 m 

a littlo of mulch'I erbaccu in lcw grounds Perccntago of ovorall coverage < 5% 

General stater 

of grass loiid Y ,Jajor part of plasturos is constitucd of Balanites agryptiac 

shots
 

i- Area of gcgradation about lO00m 

http:Guidi,!.kh


er'vation Dto: 06/16/1980 Departnont Ould Yenge 

LiM: Guidimakha 

3ation; Ould Yongo 

an oct; North a N 18 

pography oet Fl dunes relief' - Karakorc border - A lot of crooks 

ate of 1...........-.----.~--..Sandy on dtuco - clayey in lo ,. grounds 
il surface 

Li gious SCCios Height Proportion 

1) Acacia senegal C'.5 to 4m 60% 

2) Hyphaene ththcbaic 6m 20% 

3) i3almitos aozyptiaca 0.5 to 4m 

4) Cobretum !lutinosun 3m : 20% 

5) Ad:uisonia digitat. 5m 

ragc r-aigeI 1 to 20 m 

of mulch of Percent6ge of overcall
lcrb,.ccous A little

Cassi2. tora ("Sarsar" in Moor) coverage 5% 

ioral state 7- Good aerial pasture 1-nd 

grass land - Gtulm trees on way to regeneration 

- B3l _nites aegyptiaca mid gm trccs are prmed for cattle 

No visible area of degradation 



Obsorvation Dato:06/19/1980 Department Solibabi 

R Lon: Guidimakha 10
 

,Loc ation, So libabi
 

N0
Trnsct; North B 17 

Topogra.phy Slightly dissected plain
 

Stte of soij Fcrruj.ncous gr:v0l3 - quartz - Comprussed soii ( c].ye, 

surface i with sindy slabs 

I Lignoous SpeCics Height Proporti 

1) Balamites aegvi tica 0.5 to 5m 40% 

2) Acacir. sencgal 0.5 to 3m 10% 

3) Bosci::t :jenegalcnsis 1 to 3m 10% 

4) Zisyp-hu. m:.-.uritiana 0.5 to 2m 

5) B,,.tuiniL rcticulata I to 4m 40% 

6) AdOI, jonia diLitata 5m 

Average range 10 to 30 m 

II Herbaceous None Pecentago of overall coverage 

Gcncral state -No posturc for cattle
 

o- Area of grr dation about 1000 m
 



sorvation Date: 06/18/1980 Department S*libabi 

.ion: Gui cLiwaIkhct 

cation: Gour,.ye 

N°0 19ansect; South 

pography Fv;irJ.y hilly rolif' - sandy picionts 

ate of' Outcrop of rock ( ,u,,rtz ,?md schisut) 

il surfaccl Clayey soils in lo. -.roud;D 

Height Proportiongneous Species 
-- 1 	 ,_,______ 

1) Coi',rtum glutinosum 0.5 to 	 5m 60% 

4m 20%2) Dauhinia. roticulata 	 1 to 

3) Acacia scypil 0.5 to 8m 

4) Bilunitcs o..ogyptiaca 2 to 4m 

5) Acccic.- nilotica 5m 

6) Ba.iuinia rufo.cuns 	 2 to 4m 

Drage rango 4 to 30 m 

orb;:.'c oo°u2 

eral state - Good aucri2. pasture 

grass l:,nd. - Prnming for cattle (Acacia scya.l) 

2 

http:Gour,.ye


Observation Date:06/16/1980 Department Ould Yonge
 

Re gi on: Gui dimvIchoa 10
 

Location: Ould Ycnge
 

Transact.: South B 18
 

Topography Slightly undulating plain
 

State o Slabs of sandstone pebbles qnd sandy overl~:nppings
 

soil surf:cc
 

I Ligneous Species Height Proport:
i.............
...~~~~~........... ..
.............. 


1) Acvci,-",. senegal 0.5 to 4m 50% 

2) Balanits aegyptiac, 0.5 to 3m 20% 

3) Hyphaonc thobaica 0.5 to 3m 20% 

4) Combretum glutinosum 2 to 5 m : 

5) Adansoni'. digitata 4,m : 10% 

6) Stercu.lia sct Jgera 4 to 6m 

Average range 1 to 20 m 

II HerbaIceous None Percentage of overall coverage 

General state
 
- Very poor pasture land.

of grass land - Balnitos ,j.u/'ptiaca are cut nearly at the --oil level 

( stumps with shots) 

- Area of degradation about 1,UOOm 



Dbservation Date;.06/12/1980 Department loudjoria
 

Region.: MoudjeriLr.
 

Locc:tion: Moudjoria
 

ranmsct: North Weot A i0 20 

West piedinont of Tcgant pl.Lin surrodd(e by
opography .11 alignoment of' dunes ( Wo:zot of the tovm) 

St,tc of' Altenaation of clay, sl s and _,aLC..c-tonc blocks and 

soil surfacc clayey substr.t covered by sandy slL-bs mid surrounded by 

Ligoous Y 
moving dunec s 

Species Height Proportion 

1) Ac.ocit rvtddicana 0.5 to 6m 70% 

2) Balaniites aegpti.c, 0.5 to 2m : 

3) acniarut crs;Iifoli-, 0.5 to 2m : 

4) Ac acia flva 0.5 to 1.5m: 

5) Calothropi's procor. 2m : 

weragc range 5 to 50 m ,nd 5 m in places 

Rre Lc ptadni: spa.rtimu•Herbaceous. 0. 5 to I -qiC Perccnt:-gu of overa,.ll1 n_.r 
,- ' Stumps of Sti '!I:a.gro.-tis pungens covage 5% 

2l "*'n 5N ,
 

eneral stava Bad otate 

-irara of degradation about 700m 

http:overa,.ll


Obscrvation Date: 06/,2/1ivo Departno°mnt rioudj c.ri 

Regionz T.-g.&nt 09 

Loc .tieonl PvMouCdj.ri:' 

Trcmsoct: South , :~t B N 20 

Flat ground with fault ( Aroei. of contact betwion ragTopogrr'.ph riandmoutains) 

Sta-'t o of 
 C].tyow and stony soil denuded by tho erosionsoil -urfac. 

I Lignc ous Species ileight Proportio 

1) Acrcirt r.ddic,,na 0.2 to 0.5m 0 " 

2) ],"laLIitos cagyptiaca 3m 10% 

,. .er-g ....... Ip cont.ct with the moutain: I to 5m
Werago rUig utwairdly of~ ou;tlot-. 40m....q 

D) "lAouiouir" (f4oor) is Percontagc of' overll coverago[I Herb,.ccous ye x,, frcK uunt 
2) Lept:.deni. :pcrtium"5 

2 to 50 cmi

xOncrral state -Grv,11f. tnd in regenoratior) (Ac:'.ci::. raddiuna-;:), fairly 
)) ,.,g'".s lanrd :idio:cre .. re,;cntl~y 

--Vcry de rxadod ;rea, broken by ,rm-alioicmont 

of dunes along about 200m 

http:Topogrr'.ph


____ 

I 

Observation Datc:U6/14/1980 Dopurtaoat I-ouid j oi 

Roccton,,N BegrUL- N092 

TiflOOect. ELc-t A 

To~Togr.hy Tiourt-erI-nartj vallcy surrouncd by the ourm..Ats of 

Ta.goant ( smnd stonc minw~v.) 

Sta~tc of of' rainSilty clay ,r i tcrrickcod aftor docn"v"),u of' la;!to r 

soil surfoc - sa1 .lson ( 1,oo aiO:'r1icnul ral) coil)_____
 

Ligneous Spccicl3 Height irpri 

1) c:ci:.ilatjc~l 0.2 to 6jn 70%/ 

2) Bal_-nite;.. :w,,!ptia~ca 0.5 -t 3ma 30 

1.5 to 2,,,3) Acct.Ici;u. raddimrnr. 

Averago rcncge, 1 to 6m 

1) Indigsoforai: 0.2 -to 0.5 m 

I ebcos( Very clo,,:e) Pcrccnt:.Lgeci(A"ovcl..11 vlag 

Gonoral stato -Gra,,zinig land jabflricatod with piecec" of' roolaimod land 

o~ raclad Th an ,. of do.-,racdtion 

http:To~Togr.hy


Obeoyvation Dvtc: 06/22/1900 Dopartmrit M1oudjcrir .
 

}.,ion: Tag:.mnt 09 

Location.; N'Beikv 

Tromn2ct t North N0 21 

Topography I Tamourt-cn-naaj valley surroundod by the sum-itr of Tagro.nt 

State. of
 
soil surface Silty clay compresscd soil
 

Ligncous Siecics Height Proportion
 

1) Ac:2ci:a nilotic . 71n 50% 

2) B3n!.aitos aegyptiaca 0.5 to 3m 50% 

yc rago raigc 

IIIlcrbacoous 

5 to lore 

l- I;digofur3. :p 0.2 to 
2.,- liorb.,.ceou: tuftr 

(" lihit c'hout r"in 
0.4 to 0.8 

0.5 m 

lioor). 

Percentage of' 

20% 

oveia.ll covc~r.' 

3onorf J 'to -. In thiJ v,.lley the grovc of palms a.ltcnv-1t0 with tho 

of grass i211d pieces of' crops 

- 'Iczk horbacwius g-razing land 

i[o are'. of visible degradation 

http:Tagro.nt


Obsorvation Date: 06/1.5/1980 Dopcrtlnnt Rachid
 

teGion: Tagant 09
 

Location: Ae)l=.mbit
 

N0 22TrmLsect: Ecst A 

River valley ( Oucd cl Abiod) boordod in East 
Topography by th" Tagmt t.blol:. n
 

Stctc of i Rocky !,d bare soil ait tho top of the slope, in contrast
 

soil surfrcd s ndy soil in the Rivur valley
 

. 
Height 2roportionIinuf ous Species 

0.5 to 31-1 4.0%1) Acacia f law 

2) Ac7cia raddia 1a 0.5 to 6m 30% 

3) BaluxiitCs acgY-ptiacU 0.2 to 3m : 

4) Naorua crta2sifolia 0.5 to 3m : 

5) Boscia senugalensis 0.5 to 2m : 

6) C:Appris dccidu,,a 0.5 to Im :30 

7) Euphorbi:a balsamifcra 1 to 2mr 

U) caciro scyal 1 to 2m 

9) Ca-lothrppis proccra 0.5 to im z 

10) Zizy :hus jaaturiti:,-ma 3m 

acrago range 2 to 10 m 
. ... icur turgidun ccrf 

Hcrbao ous 0.20 to 0.50m(vury thin) cntage of overall coverage 5 j 

Gcnrril st,.tI - Gra-.zin2 land iii good state :-Md. on a w-aoy to rcgone-ration 

gr~s lu~ I - Arcax of d. .'dvi about l,O000m(witfhout treesO)
of grass land I 



I 

Observ.w.tion Datoe06/15/1980 D.partmont Rachid 

HOi on:; Tagc'nt 0 

Loc.tion: Aghl:-mbit 

N0 22Transect: North B 

Flat rug Vuwa.y rocky r-nd clayey soil of North Sid. 

Topographlfy i of E1 Abiod river 

State of Pebbly oil wLth outcrop of rocky blocks 

soil ;urf' cc; .Lorc or1 1ess h,.3rd cl.ay silty soil 

Lig;icous Spocies Height Proportio 

1) Acacia. raddiano. 0.5 to 6m 60% 

2) i,,ru.. craz:tifolia 0.2 to lin 

3) Cop-aparis docidu. 1to 2,m 

4) 13l:ite;, argy ptiacrL 0.5 to 4m : 

5) l-osci,-a enug ens3is 0.5 to lm : 40% 

6) C;Yothe0l p'cera 0.'2 to 3m 

7) Sporvimdora acei 2 to 3m 

kvu rago range I10 to 20m a-cd over 20m in places 

II Herbaceous R-rc tufte-j of Panicuui Percentage of overall coverage 20' 

turiduin: 0.20.i 

Gcnera.,l stat, - ren. of re generation but oecossively browsed and degraded 
of grass by,:u-,bytl; 

- Clea-red area .,ithlarge glsalb;s 

Areao of intensive dogradation over 1,000m 



I 

Observati~on Jjatc. 006/15/1980 Dcpv.rtraont Tidjikjo.
 

1",ogion-. Ta-gr,-.nt 09
 

Loc-,-,tioiv, Tidjikj~a 

N 0Trmsnoct,, North Basit A 23 

Topographiy caict 2lluvial s-,--ady vuillc,y of Tidiikji Rivur 
Topgrahy boa-:rdoJ by tjardstony, tablol,-xibs ol Tagm7-t 

Stato of~ soil S,-uady ain~tho Kivor. rocky with oataay Ove.rl;-.,,yings 

Surfa.cc on the border tableoand 

.i ght Prop-ortionI Limous j" -2c iQC'S1. 

1) 13lanitoo ac-,gypti,.-crt 0,35 o 0 

2) Acacir. r,.ddiana 0.-5 to0 3r 

3) EuPhorbi i. bK>Li n10. 5 to 1.5m 

4) Calothropic rcor 50cm 

5) ~anac~~~~a1 to0 21 

hv.ora.gc roxngt 2 to 2Gma 

1cuntatgre of~ ovu.ra-ll
Hurbaccous IIea:ba-'.cOu2- sp-cics (uIt-ndfall in 11cr), 

0.2 to O.Sim1 - Ashrck'O.1 to 0.8m covorago 44% 

-Pa-turcc~cnra1r~tao o:' yourn'- biishoo very uga~ 

oi' dogra',dationA±gasladtrc;,-: ( cutting, ca,,ttle) al.ong, Yiea-IrlY 500Gmr 

http:hv.ora.gc
http:Surfa.cc
http:Ta-gr,-.nt


1 

I 

Observation Date: 06/17/1980 
 Department Tidjikja
 

Ro: .. 09
,Taga:rt 


Location: Tic jik ja
 

Tranoct. South VWost B ° 
N 23
 

To -ography S'andy :lt scope with small rocky oUtcrops 

Sta2te of
 
sol! oJtrfae, ioro 
 or loss fixcd sa,dy soil onto rocky substcLt 

Lig Omu, oes Hoight iroportiol 

1) Euphorbic,balsaifer2 0.2 to 0.8ni 60% 

2) C,.lothropis procurc,. 0.2 to 2mi 

3) Bal~nites ,y,:,,c.t 0,2 to fin 

4) Bosci- . glnis t0.2 40%"o !.Sm 
5) Acaci.- r dncl-,. :0,2 to l.5m 

6) iasjx'uc crr,,.. .olia 0.5 to 3m 

orage rag tol 5m 

0.10T1ndf"to 1.5m Porccntao of overall covora&.Hcrbaceous i,-tdanL-* u'tiuin:0.3 to 20 ov 
0 .8M- i':zic burgidum:tur 

.nural state - Thi:s gr:,-.zin,, land vwith bush dominant ic oualitativcly
 

grass !and 
 poor aT-nd dogri: .dud 

- Arcua of' dcgradtion about 1000 m ( ca.ttle and cutting) 



Observation Date: 06/10/1980 Departmcnt Boumdoid
 

Region- Assaba 03
 

Location: Boumdcid
 

N0Transect: East 	 A 24 

Levoled cluncs, 	 relief ulightly hilly bordered in West by Tag,Topography nt 
r-


State of I
 
on olaoycy substro.toil surface Sandy soil 

I Ligncous 	 Species Huight Proportiol 

1) Blanuitcs ,!.cgyptiacL 0.5 to 2m 40% 

2) Ac.ciai raddimaa 0.5 to 4m 

3) 1acrua cra:smifolia 1 to 5m 

4) Boscia scncgalcnsis 2 to 4m : 60% 

5) CaLlothropi-J, procera 2 to 4m 

6) Ca)paris docidua 1 to 3m 

vorage r'Alge 	 5 to 20m 

- Tufits of P ,nictu turgidumr 
Perc.,Yt gc of ovrall0.1 to 05m 

II Herbaceous - Loptaddni?. spa.rtium, 0.5m covc:ro.g, < 5% 

encral stato - Very iinportmnt pruning in this pasture with Aca.cia 

f rass land raddian. dominant 

-Area of intensive degra.dation alog 400 to 500m 



Cbsorv-tion Date. 06/18/1980 Department Iousdcid
 

Rc -.lon, Ass:b;,, 03
 

Location: 13o.uidid
 

N0Transect: South Wl;st B 24 

pogr.phy S-aidy siopo bordering south of' the Bouilid river 
.. . ..... .... .... ....................-....................... .. .. .... ........ ; . . . . . ..
 

,Ltu of, soill 
rfac e ! Srzdy soil more or loss in motion 

Line ous Species Height roportiol 
......... . i.. . .... ....... .. ........ ..... ... . . ..........
.. ...... ........ ... ......

i) Acaciza raddian, 10.5 to 2m 5 

I 2) 13,lanitcs -wgzrtir ca 0.5 to 2i 
, 205"

3) Euhorbir. b;.18wifera 0.5 to 1m 

verage range 2 to 153m in l ce:, 4Om for the rest 

SHecrbac U 
-
-

-

icL , buxrsidbun". 0.2 to 0.8 In 
pt.'.dcni:. spuxrtium: 50cm 

Hoe dibcr'od ,ulch O5m 

"- (ryrgr u:ur ia1<:ou c .roots ) 

Percentag2 
cover:,g 

--- .- - . -

of 
. 

overall 

/ 

Snoral state 

grass land 

-- :0ost oi ' ..ci - r.,d0i-,.,i,, is doad, 

is subj,,ct of" cxcr;2-v2 cutting 

tho neighbouring crop:s 

the ret of th:Ls 

which is ascd to 

species 

close 

--A..rca of degr.adation about 1,000m 



Obscmvrtic Da.te: o~1/~ofoat~~tKiffc-L 

h e gii. Asba 03 

Locat i c)i, kif f a 

'JIrantcc t, iN\orth AA ITt 5 

Topogra~phy Dtunc rcJliei) 

Sta~uo~Slig-,htly fixedst~ soil 

I Litgnuouo i3 3p(-,c i c 2,--.- 1cight rop.ortior 

1) Ca-3lotliro-pfis, rxc 

I2) !~~c~;rr cldiocna 

3) ram a xg;ta~0.5 

.U.5 t'Uo 

0.5 to 

to 

21.q 

"011 

2f 

80 

20 

J0 m~ocmoI to .10 ra r.'T11'AJ11K, ovcr 20mn
 
S--~. ~.. 
 - . -. . . .... . . . 

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

Ei3--bcbcous spvartiia 0.5 -ra 

-3fl of' r.-lotliropdi~ 'proc ;v-,
-\c~aiy-Tonor:".l Vtx. log:.dd .;.,U'C 

Df gi3D-s- l;,'d in order- to roof-inc; !Fruitng of ii 

and cLc*0i:. rChitn orottl(e 

~i on. albout )00ra cove ru d by c a.otlI?-Opi rj
-Arco-.,.r'. 

procora 



Observation Datco 06/19/1980 Depart mc n-i; Kif'f 

Rc 	 on. A~orvba 03 

Loc.tion: JKif f'a
 

Trnoc ct: South , Df IT° 25
 

Pebbly r .g (flat SU.XfL1.C) in al1"natioll Vith
 
Topogrhy -elargoud b;i7 inc
 

;tat of Claycy soil, pebbly ill thc* r-r uld silty claoCy in the
Moil curf':;UCe
 
soil xft~cdr .inc',gu ba: in of" oiuedc
 

[Ligncous i ,pccios ](IiOft :iropjortion 

1) AcLcioa "adci,,rnc 0.5 to 2m 40o 
2) B:.:,lnitk;: 2rs TtiLcc 0.2 to 3m 30% 

3,.,yn...
, 
 0.2 to 0.8m 

~0 .5 "i,o il 

30% 

,cacia scy,.i ,6) ..-	 l 2"
 

|I_ 

_ 

-g," 	 xr:ange On the :ra: 5 to 10r
 
-Y- -.. o1 
 the oue,. 1 t o 3m 

oo Porcentugc of ovcLr&.ll con 

[]r;:l st~ - This i :. c arcj of rigunert.::tion p.uar cxcclloncu ospocially 

graz. laznd in th1,; ,m'.irgc basin of' the oued 

- Pastur with no dcgradation - no cutting5 for cattle 

Arc' . of digcrdation about l.O00m wi-th (IlnIwnr : ,rnr 

http:ovcLr&.ll


Datc: 06/20/1980 Department Kanko,,.isaObservation 

Reon! Ass:.b:,. 03 

Location: Ksxikossr. 

A i. 26Transect:. South im4 

of' East bordcr of Oucci of' .,kossaSandy pl:in 

Topogra4,iy (leveled dines overhangi ig koos sa) 

State of i1 os fixed ,:,andy soil altcrnc.tting w,iith claycy.oro or 

area on the border of Kumloss.asoil surface~d,:.ssion 

I Ligmcoas SpUci.s Height 3roort-J. o n 

1) r.!a.i' i0.5 to 6m 4 / 

2) CofibrL tm ,,lulino;:1 2 to 6m 20 

3) Ac. ci,. c:'c')ml 0.5 to 21i 

4) B:ALni- :u.-f ,-,cc -, 

5) Zizy hue m uri ian2 I 
2'a 

1 to4m. 

40 

6) Ac0ci rcddien'2 0.5 to la; 

7) vhL[,,..e.ne thb .:,j 

verago r.7ng 3 -to 10m 
. ... .... . . ... .... . .
..... .... ... 


bc i.- Percentage of ovr:-.ll cove rage.. 

' .'.G2 i. !n__Ord subject to cuttin,- :v..K proiuing Ioal-.....
ri,,l 


( it s fiotuc cutting -. brnchi)Jc..t-. lano.d 

"Dcrr'dd atre? about 1,0001--i 

http:ovr:-.ll


bs~rv2'.tjonDato:. 06/20/1980 Dopartnicnt XCIInkocsoca 

I.oaion'!r.~: 03 

Ir)ns cct South .'Est B X0 26 

opo~rnaphy AIt,.rnciLtiox of dlc3-m 

tatc. ofI oil Slightly fixod :%an6,y 6oil on duncs 

urf'inoB~rovaI oi covurcCt with sandy slabs in intordunos 

Ligm cou s Spcc Huioit P3ropor1:tioll 

1). B~1c~nt'~ 5 61n 5U/a~y';tr~crt0. to 

2) Combrotu giutinosum1- 1 to 6r. 30% 

3) Baalini;tru\gcc r 2 to 3im 

4) C::n1othropie, '1rocu.r' 0.2 -to 2mn 
30% 

5)fC.1.nilotic!.- Ur 

6) Acaci,. 2_.cauga- 2to 61-1 

or-g. rma.nc 5to2Ora 

~c~~;r~in 11c)o r orntc(of ovu rail cov rctgo 
I rb c ou - 0. 5., 

ricr?.i tatu PruninL-. in addition to rnaniy dxY pce:.dntc 

gra.~LUn ~ ~~,7 mc~riO~rdCombrctuwngitriau 

.R,.;la~tivc.1y C.g>.c 2tr 

Ar.,a of j--- da:c~ti on a.bout IOOOMi 



______ 

Obsc rvatjorL pato.06/'20/l9180 )prinL Kio
 

Rogiori; Aor:aba 03
 

Location: Ain TcsS,
 

N0 27Tr!anMrot: Ea_):t' A 

Toporapy IOC) rigc~(sanotoi.u) in altJ matiofl with lax-go low 

Topography, udo of Affolo 

rociry on r-idgucz mcul 3I~opo.V~lrxlstatc of Cla-yc~y soilh, in low isround 


Cloil
 

ILight Proportion
I Lignoou., I S1.;0i c. 

0.5 to 6m801) Corabr~tup glut-iosum 

6m2) Sclorocarva br 

to 5m3) Acuicia sigl0.5 

q ) '1i yphuor miw.uuitiatnrt 1 to( 3m-f 

1 to0 3mP 15) Acctci2. nilotic_:t 

6) :!3clmtit,. u GgytiC. 0.5 to 5m 

1 to 3mi7) u.ii r.to ht 20% 

8) st ;rcuici- tom.~rto: .I 6 to .-1 

3 to 6wn..-t : roccarpu;3 cr-.ic(cns 

10) Guicri. ..~ jlD c I to 2m. 

11) -3oci~i;..ng;.an:i~;1 t o 2mn 

Grcx~.' I).c olIor 

13)) rnclalsonil-. diigit-i-t 

lm~iu 

I12) 
14) 3~ w 

M.rctgo ran&a 1 to 15m 

'I Hcrba.Cc-OUIL" lot of rau1ch PurccntageD of ovwrat' cov r;g.' 207; 

:n~rl -Tr(,u pw,:talrc in r1tviygood :5tr.tc(, but tim_rc JA~ttJ bushy 


gass Lrtnc! lot of dkr tr-uas
 

N1o vi iiblC cutting
 

http:3oci~i;..ng


Obsorv::-tioii Duato06/20"-,/1980 Dcpntrnn:xt Kankosuia 

huRon~ ~m~ 03 

Loc.?tio.n: Ain Toss 

Traxisoct.: 'North \. t$:103 27 

Ii11ovwc d cr( rodcld:L~~c on the p1::.c ;Vn o-"- AffoJ.6" 
Topogrcphyj 

Stcttc of C].;-ycy -oi -.vith roc-y outc;op:; hdrct ,nd 

3 C11*~X~.Croclm, blocks-,-, pubhlic s) 

I 3pc i s P3:opurtiolpiocu Ucight 

.1) comibrutlum. ;I ii ao:-,ull 0. 5 t'o 6m 70% 

2) rSclb-roc rrobirru:L 5m 

3) B .I-uhini,- r. ticu atr tto 61l

4) ~Lx tl. !om2:h0r.0. 5 to 3m 

5) *k~10. ;czi.5 to 61mn 30 

6) 052;.:-tc. 

7) 0dnoi5n,~(3 

V..rL~J 2to 10fir..nu 

LI sxb:;..ou:~one1Xrce;nt,-,gu of' ovc;r.'.1]- cov-,r,,.jql 

ncrs t7,to - ox:-,ct-,ithi Coj.Kr~tui ,lutinosui- (o;,!irwait 

C r~ssLil - 0v r 4O5,i,* of S'cl--rocartyai is,, dckv caxu;s. Of drouLI-t. 

i Lbk.cu.ttinr.!-No 

* ~ rc : 1()~LI1~Y 



Obscrvzttion Date 06/21/1980 Dopayrtrnont Balr]col
 

Rcr,..on Asc'.b. 03
 

Lo c -t ion , o2
 

Tram ,ct: orth Vo st N 28 

R" of Aftout flat ground in North of L,*i.,ucssi
 
Topogr;".phy river with ,, lot of gullies
 

State of
 
s Pcbbl]. and claLycy -oil
 

Lignxous S % Cr)I c SHeight Pro]?ortiol 

.0.21) LL(.alay1tiD)C,_i to 4m 80% 

2) Ac-,cia fl'.va O. 5m . 

3) Zi::2phu2 muriti ia I 2 to 3m 

4) Dilhili. rut'cucuzi 0.5 to 2m : 

5)c.ci. nc',l 0.5 to 2m .0 

6) i &~ciuu 2 to 3m 

,7) r:td-i-na 6mcci6m 

iI ILrb'tc~ou, None Pc rcuntagu; of over:.ll cove.ragc 

Genura.l ,.t -Trc clad .,:.:tur whosc m:ny opucics r ,e-A bacmo of 

of grass land t,Arought; L.c.ucit fla, sun.r :tndAc ciaO0 


of" d,_..xW_:tion along about 3,000Cm!-Arc-a 

http:over:.ll


_____ 

Obc. xaton Datc: 06/21/1980 	 Dcy~artment Barkluol 

Ro~in: A~b~ 03
 

Location: Lsaoucss'i
 

Ercnsect: Wc~tB
 

Poogap~y Z orth cdgr, of Laou-,sri River disxqued by ni-crouogullio 

3tato of
 
BoilJ. urfsacu CL- yoy bro-rn soil
 

ELi,,,mcousj Spucic: .	 He ight Propoltioil 

1) Acc ci.: f1: ,v't 0.5 to 6mn 54 

2) i31l~k5ac6jyptic-, 0.5 -to 6i_ 

3) r3~uin~ 0.5 05uf-;sccrnc -to 3p, 

4)./iYhs~l:rtLzQ 0.5 to "im 

5). C:.io thropiL proc _r 0.5 -to ia 

6) r~m'.is 	 -to 2mLcc3.~.1 

1 8) 1,C ',ci. 	 C.).c~05mn 

cragu rango 	 1-to "in 'ui1 r ,iruly 1 to 10 mn 

Hcerbacaouz- Hon,; 	 Pcrcunt,,:.gc oi ovo:,r.:J1 cov-x-agc 

raoral Zt'u Tis orIii , ,,itu,_,tud in -,. vicinity of thu vil;.-go 

grta .. .n 	 s~cl Lrtoucss-i riv(-r, ha.- bucn rc~~~uLfor r2.iLnf Od
 

c r op tf: t i,: why ,-.1 thu- cut St~li 1vt- S-hots,

r.-sultin, in -miprJrtru.ii &non(1 p is
 

Aroc. of' rcclaiini Li .ai d..graclatiou sang -.hou~t 1,OOOrn 

http:miprJrtru.ii
http:Pcrcunt,,:.gc


I 

Obsorqvation Dato: 06/23/1980 Dbpcartmcnt Barkool 

Region: Assbt 03 

Lbc ::-ti oi B.-rkc o1 

N0Transect: Iforth ';"st A 29 

Topogratphy Flat .arca of Aftout with gullies 

Statc of 
ScaIdy soil on clTYcy subztrat 

soil surfacj 

Lij-,icous Species Height Proportio 

1) Ba! huites aeogTtiacL 0.5 to 6n 40 

2) Ac:'ci . s.. ng,1 0.5 to 3m 30% 

3) Bt".aO~ihi'cti rufcrsccns 0.5 to im 
30% 

4) AciAci.-. flav 2m 

Avur-,.ge r,,.ngo I to 2Uln 

II Herbaceous 
oi]. 

l.c-
covered with 
:ml. there 

mulch Porcent:i.,gu of overall 
5% 

coverago 

oi- gras 

l-Dgr:,dd grizin-

Didre.- dation oroa 

lod ( cutting for cattle 

along about 500m 

and prting) 



I 

Observation Date: 06/22/1980 Departmont BWrkeol 

Roin: Ass.Iba 03 

Location: El Chabra 

N0
Transect: *Iest A 30
 

ropography Plain of El Ghabra oued with Lc lot of incised gullies 

State of 
soil surface Solid clayey soil 

Ligeous Species Height Proportion 

1) Ealc-iitos azy-ptiaca 0.5 to 2Ia 50% 

2) Acj_-0ci,-. flav., 0.5 40%/ 

3) AcaciL nilotica 6m 

4) Zizyiphus i , ritioua(a 0211: 
10% 

oragu range 5 to 10m :ij d 20 to 50m hera ud there 

I Ho-,rb.,coouc 
Indigofcr:a-,
Some mulch 

,-p,. o.2 to 0.5m 
Of orghuovrg 

Percentage of 
5 

overall 

one riml sta.teI 
- Very dcgr,dcd grr.7zing lamd: yottng s;hoto are browsed 

f grass Land - Rccla.iming - Arce. of' rainfcd cultivation 

- Very degraded area all over the trmasoct ( 3miles) 



Observation Dateo 06/22/1980 	 Department Barkool 

on: As sab.2 03 

Location: El Gh,-bra 

N° Tran sct: Est B 	 30 

Topography 	 Pebbly rag with 3,,.udy ovorlappings hero and thorj-
Alternation of flat lans .md smdy low grouands 

-State of* Clay' y sroil. Pebbly 2uid s ady in low grou,nd of gullio,, 
soil surf 

p 	 ProportioI 1i u0cJ Spcies 	 Height 

1) Bzal1aitcs aegyptiac_ 0,5 to 2rl 4.0% 

2) Ac-cic- f].owrl. 0.2 to lm 20% 

3) Zizyphus muriti,-a.na 1 to 2m--: 

4) Boouhinia:,. rufescens 	 0.5 to lmi 
40%
 

5) Ac:ciai soyal am 

6) Caoppa:iris decidur. 1 to 3m 

ye ragc range 5 to 20 

II IHerbaccous incLigofc!ra 0.51n Percentagoge of' ovurall covarage 5% 

.cnorcll state 

of grass lciid 

- r.azing l.nd. in regeneration by stumps 

- Vary degraded arua all over thj tx -.nsoct 

http:muriti,-a.na


bservation Date . 07/10/1980 Department Tamlchakcott
 

_cgion: Hodh -l Ghvrbi 02
 

oc',tion: Tamchack1tt
 

ranooct: East A U0 
 31 

:pography Are;a. of diuv.o ;lcnaaing with duprcssions 

bato of
 

il urf..cu ,oro or loos fixed. scandy soil 

Ligneous Species 
 Height Proporti 

1) ,cic. ri:dc' 1c0.5 to 4m 60%
 

2) Baluaitos acgyptiacm, 0.5 to 3m 20%
 

3) Acacia:: nilotica 6 to lOm
 
4) Micrua cr<.ssiioliv. 0.5 to 6m
 

5) C1pp: ri -Wcidua 3n
 

6) Z,,m n.i mruritioia 3 to 5m 20%
" 

7) Ac:,.ci-. flawv, 1 to 3m : 

8) ~oi1 to0 3 

9 ) Conll !iiiAlior't fric,'.daa 3r.a 

erago rmigo 1 to 5n and over 30m here and there 

Hcrbaceous Raruo p:niciua tir.ridum Percuntago of bvrall cov -ago
0 11.1 - _ 5%
 

or'., statc - Acr',ciq rAddiman : cut and rooted up
 

grassc lanid - Vary brovsed Boscia, Ba!.it-b ; anc ,ru
 

-' Con;idor-.ibie drying up of Cor. iphor- ric"n, 

- ;Iro. of dear.dation along about 5oom. (beare soil) 



Observation Date: 07/10/1980 Department Tamchakett
 

Region: Hodh cl Gharbi 

location: Tamchakett
 

Transect: North Wost B N 31 

Topography I Sa-dy soils more or loss flat: Oued border 

State of 

Sandy soil in mobilization.
soil surface 


Proportj
Ligneous Species Height
E 


1) !.cia r~addiana 0.5 to 6m 50% 

2) Balanites aegyptiaca 0.5 to 61n 20%,O 

3) Maerua crassifolia 1 to 6m -: 

2 to 6m4) Ac.3ci....nilotica 

:5) Zizyphus mauritiana 4 to 8m 30% 

6) Ac:'.ci,.a f lav 3m 

7) Cortiiphora africana 3m 

Avern.ge rnge.. 5 to 15 rm 

II Hcrbaceouu None Percentage of overall coverage 

oncral state - Very grazod and pruned Acacia r: ddiana 

i grss land - Important n-uber of decimaded species 

- A lot of trees upset by wind 

- Very degrod.:d grazing land 

- Area of severe degraddation along 600m 

,( sand movement, cutting, cattle) 

http:Avern.ge


Obsorva~tion Dato:07/1/1980 Dep.artment ATou. .el Atrous
 

Region: Hoah ol Gharbi
 

Location:Abun cl Gharbi
 

N° Trruscct South W7est A 32 

Topography Sn-cidy flnt ,oil. with .rocky lovelligs 

State of . ... R~cmobilizcrd sancl,/ - o3ils 
.soil surfa 


j l 

Ligncous Specics . Height Proportion 

1) Aco-cia rddiana 0.5 to 3m 80% 

2) BIl.anitos Cogyptiaca 0. 5 to 2m-. 

3) Acacia scncg-ol 0.5 to 3m 

4) Acacic flava 1 to 3m 

5) Calothropis procera 0.5 to lm : 20% 

6) ,,.crua crassifolia 1 to, 2i 

) Zizyphus m.rnuritimrm 1 to. 3m 

8) Cormiipho ra af ri c oma 3r.( 

rc ra.go range 1 t o 5rm: 

Herbaceous Ione Percentage of overall coverage 

nral state -Calothrois procera dominant in the arec near tova 

gruts land 
on an-, strip of about 1,000m 

-Vury brovwsed M,-.ruca crassifolia 

- Old cuttings for cattle mid onslosures 



Observation Dato:07/ll/1980 Department: Aloun El Atrouss
 

R,.ion: Hodh cl GhCrbi 02
 

).oo:ation: Aloun El Atrouss
 

N0T scct: Nort 1 71st B 32 

Topography Flat in thD sadstono of Aftout 

Stt- of soil 
Sndy Laid claycy soil

suriacc 

Height Proporti
I Ligneous Spocics 

1) Eupi:orbia b,-ls,-a-ifera 0.5 to 3m 30% 

2) Ac cia rdlidia 0.5 tO 8m 20 

3) Aclcia la.v,. 0.5 to 31-r--:

2 to 3m
4) Cormii phor. africana 

:
5) Bocia son3galcnsis 0.5 to 3m 

6) Ac?cia sonegal 0.5 to 3m 

1 to 21 : 50%7) Zizy ihus ma.uritilniz 

8) 3auhiinirt i-ufoscons lm 

9) .crtu cru ....folia Ira 

10) Blal.nitos ! og{yptiaca 0.5 to im-i 

11) C..o~hiropis proccr.t 0.5 

12) Grewic.,. tonax 0.5 to liii 
_3__ Ad:.n sonia digitii.a 6m 

ivc-ra&g. rv.igu 10 to 20 m V C 

coverage1l Hu2baccoousooi, Porcunta.gc of overall 

xuneral statc Shru.bby grazing lmud slightly dgradod by rrtt 1g 

L gr.ss laind Lund cutting 

- Are of degrad-tion of Calothropid calong about 1,000m 

http:Porcunta.gc


bservation Date. 07/18/1980 Department Koboni
 

gion, Hodh ol Gharbi
 

,ocation,Koboni
 

lra-scct 1a,t A Nc0 33 

. -iuflc cut cm 


tats of
 

opozgraphy Iclc tivcly.flat wc-akly by ouod 

Cliy2y soil with sandy ovorlatringC scr:,ttcrcd lfixed) 
ioil suri'acC 

Ligneous Spcicu Height Proportion 

1) Blcoaitcs acgyptiaca 0.5 to .8m 50% 

2) Co]Tbrctun gllutinoswum 1 to 6jn 30% 

3) Calothropi5 proccra 0.5 to 3m 

4) Ac-r.cia senugal 0.5 to 2m 

5) B,3uiini . rufscens 0.5m * 20% 

6) Adhnsoni-' di -itata 10ri 

7) Ac-.ci,. albida im 

r,,ga ra.nIg, 1 to lOll 

IirbacCous: hone" Prcentage of overall coverlgc 

Moral st'tb- -Very frecquent. cuttin~g amd pnu-iing 

grass land - Ara of roci-iing 

- Very brow(ced young truec - Dogradod graing land 

- Area of docgradud vogctation with Calothropis procora 

..o.nL -.bout 1,500m 



_ _ 

Observation Date: 07/I9/I9b0 Department Koboni 

Region: ilodh el Gharbi 

Location: Touil 

0Transect: ,iest - Nq 34 

Topography iiather large and flat bed of oued. 

State of soil Clayey soil with sandy slabs. 

surface
 

I Ligneous Species Height Proportion %
 

l Acacia senegal 1 to 3m 40/ 
2. Balanites aeLyptiaca 1 to rim 30 
3. Guiera senegalensis 1 to 1.56
4. Combretum glutinosum 2.to 5m 
5. Zizyphus mauritiana ),5 to 2m 
6. Grewia bicolor 2 to 3m
 
7. Bauiinia rufescens 0.5m
 
8. i:iytragina inermis 2m 
9. Acacia nilotica 0.5m
 

10. Dalbergia melanoxylon 3m 

Average range 10 m 

II Herbaceous Traces W.' mulch Percentage of overall coverage 
4 5 6 

____________1__ _ _ 

for reclaiming.General state - Cutting ,nd pruning 

of grass, land - Rain f eo. iultivation. A lot oi gumtrees pruning 

for cattl,. 

- Grazing -and is modified by cutting. 

- Area of ,iegradation all over the transect. 



0boervati on Datc 07/10/19L3c 

Rc i on~ Ilod"li: l Ghr,-.xbi 

Locc.,a-tiol Kobonil 

Tr2,=oct., South .'6tB 

Duixa~rtmonlt 

03 

Koboni 

Top~o.rrn.pliy Claycy ruiC pcbbly Yrag 

Statu ofP~by.n iy.y2i 

I LigrcOou,1 Sj1,c iO(- L Hoight Propoxr 

1) 

2) 

3) 

4) 

~ ~L 

PC.-C1?. 0soya-)l 

AC.i 1g10.5 

B,-Luhini..a, xuf'ccnj 

~~0.5 to 6m 

0.5 to 2m 

to ln 

0. 5mn 

-

40 

30 

30 

Avc ;r ..g6 r-mngu 5 to D-Orm 

-Ra-rc stubblc~, 0.2ri 
II licrb,7cou: ;~(1&t)~i ,,lri 0.5m Porccnt- g . of' ov~?1 -.a: 

o.t Ar.nr.ra of'd-:,rrv'.'m.tion ,.iith ic.-tci.-l Sc y:-l 'md; Brh-1citc3 acs 

Oi grcii-d a.i do::irnant 

-O 1~vd gas i1so ~n~' c~&~~.ultiv; 

-Sli,)'itiy cjxkdGrz ziIE Lan 

-Ar<,-. c01 7-.drcio abouttonrg 1, 500m 



Observation Date: 07/ 19/198J Department ICoboni 

Region: odh el Gharbi 

Location- Touil 

Transect: North - N° 34 

of weak
of oued and sandy overlappings.DepressionTopography 

amplitude( small difierences in level ) 

State of soil
 
slabs in places.

surface Clayey soil wit'l sanay 

Height Proportion %
I Ligneous Species 


K. Guiera senegalensis 0.5m" 30 
im 202. Gre-ia bicolor 

3. Zizyphus irauritiana U.5m 
.5 to 4m :4. 	 Gum tree 
.5 to lm5. Acacia nilotica 

to
6. 	 i3alanites aegrptiaca .5 3m 

(. Combretum glutinosum ' 6m-'. 
2m :508. Acacia flava 
6m:9. Sclerocarya birrea 

10. 3auhinia rufescens 0.5m 
lm11. iAcacia seyal 
8m :12. Adansonia iitatata 

Average range 10 m 

Percentage of overall coverage
II Herbaceous fiOne 


: fields of rainfeu cultivatiom
 
- Severe reclaimingGeneral state 


of grass. land - Degraded grazing land. -Waadering animals. 

- .,of degradation along whole transect. 



Observation Date: U'1/12i10O Department Timbe. dra 

Region: Hodh el Chargui 

Location' Tim bedra 

N0
Transect: East - A 35 

Topography {Plain and depression o± Tamourt valley 

State of soil sandy and clayey soil in the Tamourt valley, 

surface on the summits and the slopes. 

I Ligneous Species Height Proportion % 

1. Acacia raddiana u.t, to 6m 7U 
2. Balanites aegyptiaca 0.5 to 5n-. 
3. Acacia seyal 1 to 3 i
 
4. Acacia senegal 0.5 to Ix
 
5. Commiphora africana 3m : 30 
6. Calothropis procera lm
 
7. Acacia nilotica 5 to 6m
 

Average range 5 to 20 m 

II Herbaceous None Percentage of overall coverage
 

General state - Degraded Balanites because or animals. 

of grass, land - Cutting is more or less Ireouent. 

- Area of degradation along whole transect 

( cuttings and animals). 



Observation Date: 07/12/l)U Department 2imbedra 

Region: ,odh el Chargui - 01-

Location: Timbedra 

H0 35Transect: south ,Vest - B 

Topography Sandy plain slightly undulating. 

State of soil Sandy soil vwitn clayey places. 

surface
 

Height Proportion %
 
I Ligneous Species 


0.5 to 61 601. Acacia raddiana 

2. Balanites ae~yptiaca 0.5 to 31-+ 

0.5 to 2m :3. ,Lcaci.a senegal 
4. Commiphora africana 0.5 to 2m :4 

2 to 3m . 405. Acacia seyal 
0.5 to hi
6. Calothropis procera 


6m7. Acacia nilotica 

Average range 1 to 10 m and 20 m in places. 

None Percentage of overall coverageII Herbaceous 

General state - Balanites, gum trees and commiphora are browsed by 

of grass, land animals 

- Calothropis cut by the inhabitants.
 

- Degraded area along whole transect (cutting and
 

animals) . 



Observation Date U7/13/1980 Department i ema 

Region: .Uodh el Chargui - 01 

Location: Nema 

Transect,: West No 36 

Topography Rag of piedmont of Dhar Nema; slight slope of piedmoi 

State of soil
 

surface Clayey and pebbly soil. 

I Ligneous Species Height Proportion % 

1. Lcacia 'lava 0.5 to 3m 80 
2. Acacia raddiana 1 to 2m-:
 
3. Bal fites aegyptiaca .5 to : 20 
4. i,,erua crassiiolia 1 to'l.5w 
5. Acacia seyal .5 to 2 

Average range 5 to i0 m 

II Herbaceous None Percentage of overall coverage
 

General state - . lot Oi trees have not dead leaves. 
of grass, land - Very intensive cutting and pruning. 

- Jome Acacia fiava !mocked aown by wind.
 

- Degraded grazing land.
 

- Area of degradation along about 2,000 m.
 



I 

Observation Date: U7/14/1980 Department uualata 

Region: Hodh el Chargi-

Location: Qualata 

37Transect: N4orth Jiest A 

by rockcy escarpementsOuO& valley surrounded 
T a oi jhar 0ualata (sandstone). 

State of soil Sandy soil in the oued valley. 
surface 

Height Proportion %Ligneo~us Spccies 

0. 5 to 6d '01. Acacia raddiana 
. Balanites aegyptiaca 0.5 to 

2 to 3m3. Acacia flava 
4. 	 16aorua crassiiolia 0.5 to li: 30 

;Eu. ihuorbia balsamifera 2m 

6C ,oranrctwn glutinosum 2m 

Average ratge 5 to 10 m 

-I ", iz'a e n-a spoartmmu: 

ii1 c:(uu 'Iam 2-Panicum Percentage of overall coverage 

1u-dum:O.2 to 0.5a . 5'/ 

exceptedGeneral stnt,-.- - species severely browsed and degraded 

g lig7trees (Om). Degraded grazing land. 

- Barks pruning amd pulling up especially Acacia 

reported.
raddiana and Acacia flava are 


along whole transect. - Are of degradation 



Observation Date: 07/14/1900 Department Li.-L'Ua 

Region. .och el Cthargui - 01 

Location- uualata 

Transect: South 4e--.t B N" 37 

Topography Same as transect A 

State of soil Sandy soil witn clayey and pebuly areas. 

surface
 

I Ligneous Species Height Proportion %
 

1. Acacia flava 1 to 3m 60
 
2. Balanites aegyptiaca ,5 to 8m 
3. Acacia raddiana 0.5 to 3z 
4. iiaerua crassitolia i to 2m 
5. Boscia senegalensis 0.5 to 2m 
o. Euphoroia balsainifera l1 

Average range 5 to 10 m 

II Herbaceous iieptadenia spartium Percentage of overall coverageO. 5m 5 

General state - Shruboy area 

of grass, land - Young species are browsea. 

- Some ,..aerua crassifolia are uprooted by wind. 

- Degraded grazing land. 

-Area o aegradation along whole transect.
 



Department BassikounouObservation Date: 07/16/1980 

Region: Hodh el Cnargui - 01 

Location. Bassikounou 

No 30Transect: iNorth 'dest 

Topography IPlain. 

State of soil Very compact clayey soil. 

surface 

I Ligneous Species Height Proportion %
 

1. Acacia raddiana 0.2 to 31 4U 
2. Acacia flava 0. to 3i 30
 
3. Comniprora africana 3m 
4. Boscia senegalensis U.5 to*la 
5. Acacia seyal 2 to 3m :
 
6. Acacii!, uenegal .5 to 3m : 30 
7. i,-aerua crassifoLia .5 to 1m.
6. Balanites uegy ,tiaca .3 to 2m1 _ 

Average range 1 to l0 m and lu inin places. 
I 

II Herbaceous -ymbopogon cho1.ndercentage of overall coveraget7. ult ±3ok 

General state - of Commiphora are uead ot which some knocked dow: 
a glade:of grass, land - Dnse shrubby grazing land with 

y')ung acacia are browsed 

- 3.ightly degraded grazing land (no cutting) 

- arma of degadation along 3Uu m. 



Observation Date: u7/16/1)o0 Department Bassizounou 

Region: Hoah el Chargui - 01 

Location: Bassi-ounou 

Transect: South East B No 38 

Topography Alternation of loy; sand dunes an. clayey plains. 

State of soil Clayey soil with fixed sand. 
surface
 

I Ligneous Species Height Proportion %
 

l.Acacia senegal 0,5 to 3i 30 
2. Acacia raddiana 05 to 2n ---. 
3. i3alanites aegyptiaca u,2 to i1 : 
4. Boscia senegalensis 0,5 to 2r : 70 
5. Maerua crassitolia u,5 to in : 
6. Pterocarpus luscens 1 to 2m 

Average range 5 to 10 m 

11,Lghou~m" i ,Boor): 2 

II Herbaceous '-ulghom incor): IPrcenage of overall coverage +lu 
- i ulch o± CJenchrus 

biolorus: 0.3 m 

General state - c'azing lane ',!ith gum trees dominant. 

of grass, land - Se pterocarpuw are aried standing up. 

- Lcre or less degraded grazing lana. 

- Ar.a oZ degradation along boo m 



Observation Date: 07/16/1980 	 Department iLmourj 

Region: Hoh el Chargui -01 

Location- A"bdel Bagrou 

Transect: South - A 	 N 3 

Topography Ratner flat area of 	oued spreadii-,g (small depressimn) 

State of soil Very heavy clayey soil witn sandy slabs in places 

surface 

Height Proportion %I Ligneous Species 


1. Zizyphus mauritiana U,5 to 	6 5u 

2. Acacia seyal 0,5 to 	21 3U0 

3. 	 Acacia rag-diana u,5 to 3r 
314. Acacia flava 	 u,5 to 


5. iAcacia senegal 0,5 to 	31 
b. Acacia nilotica 1 to 	6m 

7. Balanites aegyptiaca 0,5 to 	4m 

6. Baukinia rufescens 1 to 2m 

Average range i to 5 m and over 20m in places 

Percentage of overall coverageII Herbaceous 	 i±are Leptadnia 

6Spartium: _,5m 45%
 

General state 	 - Acacia seyal , Acacia nilotica and Zizypnus 

of grass, land mauitiana are cut for cattle and zeribas. 

- Very orowsea bush. 

- Considerable grazing land but victim of cutting. 

- .trea oi degradation along 1,ouOm 



Observation Date: 07/16/10u Department Amouri 

Region: ilodh el Chargui 

Location' Abdel -1agrou 

N0Transect: East - B 3 

Topography Same as transect A 

State of soil Compact ciayey soil in low ground and tixed 

soil oued borders.surface sandy on 

I Ligneous Species Height Proportion X
 

1. Acacia flava 0,5 to 21r oU 
2. A*CaCiL nilotjca O,5 to 3H 
3. Acacit raddiana 0,5 to 3a 
4. Acacia senegal 0,5 to 2r 
5. Acacia seyal 3m 
b, fBalanites aegypti;'ca u,5 to 3a 
7. Zizyphus ma xitiana 2m 

Average range 5 to 10 m 

II Herbaceous Mulch rests o s Percentage of overall coverage
Cenchirus biflorus< 

Area of pruning .or cattleGeneral state 

of grass, land -,iandering animals 

- Degraded grazing land 

- trea o& degradation along aoout 1,OOOrn 



Department 'iinbeidraObservation Date: 07/17/1960 

Region: :1odh cl .hargui. 

Location: iBousteila 

Transect: .;ortil ,cst i3 N 40 

Topography uued basin 

State of soil 

surface Cl.yey silty soil 

Height Proportion %I Ligneous Species 


1. rutescens 	 U,5 to !I U()
k3awixiniia 


z. Cooreotum glutinoum 	 U,5 to n
 

3. cucia nilotioLL 	 0,5 to ol 
4. 	 i3Dalanites aegypi IaC 0,5 to : 40 

0,5 to :5. Calothropis procera 

I to bin6. izypnus mauritiana 


8m
7. Acacia albida 

l j m and 40 ra in tie end o1' tie transect5 toAverage range 


II Hebaceos ]'one	 Percentage of overall coverage
II Herbaceous 

General state - uegraded soil - trampled on and gullied. 

of grass. land - intensive cutting ot" Zizyphus and Gobrmtum 

glut incOsun 

declaimed area with occasional flooding
-

- Degraded grazing land 

-,.rea of Qegradation along about 1,00m 



Observation Date: 07/17/1)6O Department Tiaibeidra 

Region: niouh el Chargui -01 

Location. Bousteila 

Transect: East A No 40 

Topography Plain 

State of soil
 

surface Clayey soil with sanay ,veriappings in places 

I Ligneous Species Height Proportion %
 

1. Combre u giLinosum! U,5 to 5n bu 
1 2. Acacia nilotica j,5 to 0ri

3. Balanites aegypti:,.c, U,5 to 2n. 
4. Baunini&o rutescens 0,5 to l : 20
 
5. -Lcacia senegal u,5m 
6. Calothropis procera 0,5 to 1r 
7. Zizyphus mauritiana 0,5 to 5d -

Average range 5 to i0 m 

II Hei--ceous None Percentage of overall coverage 

General state - Degraded bush - Cut Combretum (reclaiming) is in 

of grass. land regeneration 

- ikainfed land cultivation 

- Degraded grazing land 

- Area ox degradation along 1,oUOm. 



MederdraObservation Date: U6/22/1980 Department 

Region: !rarza 06 

Location* Djecflaajek 

Transect: Pastoral well N 2 

Traraa dunes, undulating:oystem o 
Topography alternation oi dunes and depressions (gouds)
 

on dwuies, s dy
rorc or ).ess fixedSandy soilState of soil 


in tie goudclay soilsurface 

Height Proportion % 
I Ligneous Species 


1. Acacia raddiana u,5 to 3n 5U 
2. Balanites aegypti2ca 0,5 to 8n 30
 

1 to 31, 2U3. .cacia senegal 

Average range I to 5 m 

II Herbaceous N1one Percentage of overall coverage 

General state - Very clear area oi degrad-ation o lOm 

of grass. land - Cultivation lands surrounded by zeribas 

.Degraded grazing land 



Observation Date" ub/'23/1 )60 Department iMiederara 

Region: Trarza - Ub 

Location: Iaach Telly 

Transect: rastoral well-south Jest ° 3 

surrou.ided byTopography Depression between dunes (goud) 
twies systen of .erarza) 

State of soil
 

surface
 

I Ligneous Species 	 Height Proportion %
 

1. L.%caci'. senegal 	 6,5 to 2a 50 
2. 	 Acacia seyal i to . a 20 

.alanitec aegyptiaca u, 5 to ba 2U 
4. 	 Acacia raddiana 0,5 to 2n. 
5. 	 Tanarinuue inctica lOm 10 
6. 	 Calothropis procera 1, 5m 

Average range 2 to 20m 

II 	 Herbaceous -,ulch oi Cenchrus oi 1rfcentage of overall coverage
Leptadenia spartim: i 

General state Area of degradation .rowid tle well: 500m 

of grass, land - shrubby area. with rare 14ig tree:; scatered around 

- Iresence 01 iorner cultivation lands 

- . ore-or less de,.radea grazing lands 



Observation Date: U5/18/19600 

Region: Trarza 

Location: Boubacar 

Transect: Pastoral well North 

Department 

No 7 

R'Kiz 

Topography eression between dunes (goud) 

State of 

surface 

soil 
Grey soil with sandy slabs 

I Ligneous Species Height Proportion % 

1. Acacia radctiana 
2. Balanites ae&7ptiactl 

3. Acacia senegal 

0.5 to 3m 
0,5 to 4 
J,5 to 3m 

70 
20 
1O 

Average range 2 to 20m 

II Herbaceous Traces oi mulch Percentage of overall 
_5% 

coverage 

General state 

of grass, land 

- 80; of dead gwurtrees 

- Degraded grazing land 

- Dead gu-u trees create piles which cause the accui 

lation of sand and small moving dunes rormation 

- ,rea o -.Usolate. dtgradation (bare soil) along 

2u0 to 300 m 



Observation Date: 05/15/190 0 Depar, ment Loutilimit 

Region: Trarza -06 

Location: II' Ghadage 

Transect: Pastoral well - .,outhi destNo 8 

,-dgouds alternation (depression betweenTopography anunes 

dunes) turned toward Iiorth-East-South-*'est 

State of soil .andy soil on dunes, sandy clay soil inside
 
depre ssions 

surface
 

I Ligneous Species Height Proportion %
 

1. Commiphora airicana 2 to 3m 80
 
2. Maerua crassilolia ,5 to lm-
3. Acacia r-adaiana 2m ! 20 
4. Balabites aegyptiaca 2m 

Average range 20 m 

II Herbaceous Teptadenia spartiul:0,5 m Percentage of overall coverage< 

General state 

of grass, land 

- Degraaed grazing land 

- 50U of Commip .ora are dead 

- Appearance ot* moving sand 

-Area °oi absolute degr-adation (bare soil) 

along 200 to 300 m 



Department ILa'.kossa
Observation Date: Ob/20/1950 

Region: Assab,- -U3 

Location: Gaouyere 

Transect: I'astoral viell-South-East P No 16 

Topography of dunes overhngiAig East part of* thefRange 
cued Gaouyere
 

State of soil Sandy soil oi fixed dune
 
surface
 

Height Proportion % 
I Ligneous Species 


2 to bm 50/
1. Combretu glutinosum 

2. Calotiiropis procera 0,5 to In
3. Sclevocarya birrea 2 to 6m 

Um
4. Adansoni". digitata 
1 to 8m_
5. Hyphaene tneoaica 

Average range 5 to 0 m
 

Percentage of overall coverage
II Hierbaceous i 


small tree grazing landGeneral state Rather 


of graiss land - Degraded grazing land (cutting for roof)
 

- Concrete well, slightly pronounced area 

toward this direction
of aegradl:tion 



Observation Date: U6/2u/1960 Department Kan kossa 

Region* Assaba 03 

Location' Gaouyere 

Transect: Pastoral well- iiorth East No 16 

Topography Low sandy area 

State of soil Sandy soil on the ,,,,ay to remobilization 
surface
 

I Ligneous Species Height Proportion %
 

l.Combretum glutinosum 4 to b bU 
2. Calothropis procera 0,2 to U,Sm 
3. Jclerocarya birrea 3 to bu 
4. Acacia senegal 0,5 to 41 
5. Balanites aegyptiaca 0,5 to 3a 
6. Acaci. raddiana 2m 
7. Adansonia oaigitate. 6m 

Average range 1 to 10 m 

II Herbaceous None Percentage of overall coverage 

General state - Excepted Combrettua glutinosum, the graziig 
of grass. land land is in good state 

- Concrete well, more pronounced area of 

degradation in compu-rison with the transect A. 



Observation Date:06/21/1930 	 Department Barkeon. 

Region: Assba 03 

Location- GriLue1 

B N 21Transect: i'astoral well-Iest 

Topography dest bank -plain oi Greiguel oued 

State of soil
 

Dro',.;n clayey soilsurface 

Height Proportion %I Lignaous Species 

1. 	 Balanites aegyptiaca 0,5 to 5m 3U 
to2. Zizyphus mauriticna oj,5 5 1. 

I io 4m3. 13oscia senegalensis 
4. .cacia senegal 	 3m : 

5. ,Lcacia flava O, 5 	 to 2m 7U 
3mo. .ytragina inermis 

7. Cappjaris decidua 	 3m
 
2m
o. Acacia nilotiCz: 

9. . -caciaseyal 	 2m T 

Average range 1 to 10 m 

II Herbaceous None 	 Percentage of overall coverage 

General state - Besides drying (Zizyphus) there is a pruning 

-n for fields fencesof grass, land Ior cattle 


- Area of degradation along about 2OGm around oglat 



Observation Date: Ob/21/19dU Department Barkeol 

Region: Ass..tba 03 

Location: Greiguel 

NoTransect: Pastoral well-S3outn- Ea- 21 

Topography IThe oued (Greiguel) bed- iRelative '.Latness ot the 

pliace (Aftout) -

State of sol1
Staeof 
 l Compact clayey soil
surface
 

I Ligneous Species Height Proportion %
 

l.Balanites aegyjtiaca U,5 to 2r 30 
2. Acacia nilotica 0,5 to 21 20 
3. Acacia flava U,5 to 21
4. Zizyphus mauritiana 0,5 to 311 
5. Capparis decidua 0,5 to 3m 
6. Acacia senegal 2m 50 
7. kytragina inernis 1 to 2m 
o. Calothro1lis procera im 
). Tamarindus indica 6m 

10. Bauliinia ruiescens 3m 

Average range 1 to 8 m 

II Herbaceous None Percentage of overall coverage
 

- irea ol degradation around the oglat along
General state 


of grass, land about 2UOm
 

- S3hrubby area which is outside ol' area oi' 

degradation , is on the way to a good regeneration 



.lederdraObservation Date" 05/17/1980 Department 

Region: Trarza 06 

Location: I.ederara out" 

Transect: Pasture 5 

Topography lRather large depression between dunes (goud) 

State of soilStac of.soil 
 ?ixed sanciy soil(fairly sanded goud)surface
 

Height Proportion %
I Ligneous Species 


1. Acacia senegal 1 to 3m 60 

2, Balanites aegyptiaca 0,5 to 5m 20 

3. Acacia raddiana U,5 to 3M-
lm : 204. kaerua crassiiolia 
2m5. zizyphus mauritiana 

i0 ;0 placesAverage range to m ond 5J m in 

i.ulch of Cenohrus Percentage of overall coverage4 7II Herbaceous biilorus 

senegal are deadGeneral state - 0% of Acacia 

of grass, land - .any Balanites ore ead 

- Consilderable decertiication, a lot of zeribas 

i-Sverely degraded pasture 



Observation Date: 05/16/1900 Department Boutilimit 

Region: Trarza 06 

Location: jetween Boutilimit and :.e'euerara 

Transect: Piasture N° 

Topography I'.ore or less ilat dupies 

State of soil
 
3andy soil
surface 


Height Proportion %
I Ligneous Species 


1. 3'alanites aeyptiaca 0,5 to 21 9U 
2. Acacia scnegal 0 , 5m l 

Average range 5 to over 20 m 

II HerbaceousII5 iPanicu a turgidui:cmI Percentage of overall coverage4 5c%; 

General state - The worst pasture of i'rarza 

of grass, land - Almost total dis apearance of Acacia senegalremai n:. 

covered by san& 

Balanites are truncated in the miiddle 



Observation Date: 05/22/196oU Department itederira 

Region: T2rarza 06 

Location. Between ,.;outiiimit and Tiguent 

Transect: I -aLturC No i 

Topography Iain.dy .,:round v.ith small u-dulations-'Jieveied dunes 

State of soil ,ore or less iixed sandy soil 
surface 

I Ligneous Species Height Proportion % 

1. Acacia senegal 	 3 to 5m 1uO 

Average range IU -to 	30 m 

rMulcn of Cenco.ru , bi~florus 
II Herbaceous 	 |Percentage of overall coverage


J axlicum tursiduin 	 I5 
land culuivution (beref , niebe)General state - Airea of r-ij.n fed 

of grass, land - Intensive reciaiaing : zeribas, dead stuips 

- Insignificant pasture 

http:Cenco.ru


Observation Date: 05/23/l 60 Department ijosso
 

Region: rarza 06 

Location: ie-.ween iouakchott 2flu ,.osso
 

N0Transect:., asture 4 

Topography Depressi ons *et,,,een dunes 

State of soil 'iore or less neavy greyish clayey soil 
surface
 

I Ligneous Species Height Proportion %
 

i. Acacia senegal U,5 to 41 4u
 
2. Acacia raddiana 0,5 to 5r 30
 
3. Balanites ae yptiPca 0,2 to 61 -0 
4. BawiiniL ru-escens 1 to 3m-
5. ,aerua crassiiolia l,5m t 10 
u: Acacia seyal 2m
 

Average range 1 to 5 m 

II Herbaceous Jiulch of enchrus Percentage of overall coverage
bil'lorus 

25' ot gum trees are deadGeneral state 

of grass, land - Former and recent pruning 

-- iandering animals 

- In spite of pruning this pasture is in places 

in good state
 



Department outilimitObservation Date: 05/15/1980 

Regi: -2rarza U0 

Locaticu: 'etween ikouakcho-t and 3outilimit 

Transect: I'asture 

Topography System ot Trarza dunes: dunes/gouds 

State of soil Sandy
 

surface
 

Height Proportion %
 
I Ligneous Species 


3m b0
1. Comrniphora africana 
2 to 4m2. Acacia raddiana 

3. BalaniteL! c.gyptiaca 2 : 40 
3 to 5m4. Capparis decidua 

Average range less than 1 i a to 30 m 

II Herbaceous None Percentage of overall coverage 

General state 

of grass, land -

-

E8O/k of Commiphora are 

Bad state of pastures 

Better pasture in low 

dead 

on dunes 

grounds (groves) 



Observation Date: 0b/ll/i 8 0 Department rLIoudjeria 

Region: Tagsnt - 09 

Location: Alatfatar 
Transect: Pasture No i0 

Topography ftout rag- Flat and gully surface 

State of soil Clayey and slightly pebbly soil 

surface
 

I Ligneous Species Height Proportion %
 

1. Capparis decidua U,5 to 3 70 
2. Balanites aegyptiaca 1 to 3m 

3. Acacia raddiana 0,5 to 3 : 
4. Zizyphus mauritiana 2 to 4m : 30 
5. Acacia flava 0,5 tu 31 : 
6. I.aerua crassifolia 0,5m 

Average range 2 to 15 m 

II Herbaceous None Percentage of overall coverage
 

General state - Aerial pasture in good state but many Balanites 

of grass. land aegyptiaca and Capparis decidua are pruned for 

cattle
 

- Very clear pastur( with large bare beaches 



Observation Date 06/12/1980 Department : Moudjeria
 

Region : Tagant 	- 09 

Location : Between Moudjeria and MBeika
 

Transect t Pasture 	 No 11
 

Topography Oued Slightly gashed into Tagant plateau
 

State of Soil Sandy soil on the Oued borders and sandy-silty soil in
 
Surface the bed.
 

Rocks (sandstones) in vicinity
 

I Ligneous Species 	 Height Proportion
 

1. Euphoria balsamifera 	 0,5-3 m 80 %
 
2. Boscia senegalensis 	 0,5-3 m
 
3. Maerma crassifolia 	 1 -4 m
 
4. Balamites aegyptiaca 10,2-3 m 20 % 
5. Acacia senegal 	 0,5 m
 
6. Capparis decidua 	 0,2-0,5m
 

Average range 	 In the Oued bed i I to 10 m
 
On the slopes of the Oued : 1O to 50 m
 

II Herbaceous 	 'Mulchon the soil Percentage of overall coverage
 
Leptademia spartium: +
 
0,2 to I m 	 20 %
 
Panicum turgidum
 
0.2 to.O,8 m
 
Young shoots due to
 
the rain of June 1980;
 
less I cm
 

General state 	 Pasture in relatively good state - Dead Comnaiphone africana
 

of grass. land standing up
 

Dry euphorbia
 



Obsekvation Date: 06/15/1 60 	 Department Rachid
 

Region: Tagant 09 

Location: 3etween Aghianmbit and Ni'ielane 

Transect: Pasture 	 No 12 

TAlternation of small low grounds and dunesTopography ....iixed -on 
the Tagant plateau
 

State of soil Clayey 	 soil with sandy overlap.?ings, substrat: 
surface Tagant 	sandstone
 

I Ligneous Species 	 Height Proportion %
 

1. Euphorbia balsamifera 0,5 to 2n 70 
2. Balanites aegyptiaca 0,5 to 3 10 
3. 	 Comiphora africana 1 to 3 

-4. li'aerua crassitoli 0,5 to 3 
5. Boscia senegalensis 1 to 3
 
U. Acacia raddiana 	 2 to 5 : 20
 
7. icacia senegal 	 2m 
5. Zizyphus mauritiana l,5m
 
9. Salvadoria persica 2m
 

Average range I to im
 

-Leptadenia spartitu:_0 ,5 to lmII Herbaceous - Panicum turgidum: Pe entag of overall -coverage 
Up 5mn 4 

General state - This area is a victim of growing silting up 

of grass, land - 0 ofOommiphora ate dead 



Observation Date: u/-/19i80 	 Department Boumdeid 

Region: Assaba 03
 

Location: .etween Ghoudia and Botundeid
 

N0 
 13Transect: Pasture 


Topography 	 'Flat ground cut -Iith small oueds 

State of soil 	 Clayey soil with a presence of' sandy slabs -and
 

rocky outcrops in places (sandstone of Tagant)
surface 


Proportion %
I Ligneous Species 	 Height 


1. Euphorbia balsamifera U,5 to 41 50
 

2. Boscia senegalensis li,5 to 3r
0,5 to 3r
3. ,cacia flava 
1 to 4m
4. 	Coniphora airicana 

1 to 5m :50
5. Acacia flava 


6. Acacia raddiaa 0,5 to 2?.
 
1 to 3m,
7. Calothropis procera 


8. Balanites aegyptiaca 1 to 3m
 
. Capparis decidua 2 to 3m
 

Average range 5 to 10 m 

11anicw-a turgidum: ,1 to o,5m 
II Herbaceous 

-

- Young grass shots; ircentage of overall coverage 

- Non identified gr' inae 4 SY 

Pasture touched by drought (Commiphora) 
and
 

General state 

of grass, land on the way to di.sapearance 



Observation Date: ob/l8/198 U 	 Department Boulideilt 

Region: :ssaba - 03 

Location: "et,'een BO CLLateil and 	 '.iffa 

Transect: lasture 	 No 14 

of dunes and interdunesTopography IAlternv.tion 

State of soil :.ore or less compact cleey soil in the 

surfacu interdunes and :ixed sarldy soil on the dunes 

I Ligneous Species 	 Height Proportion %
 

1. Acacia senegal 	 0,5 to 3 30 
2. 	 B3alanites ae-yptiaca 0,5 to 6r 10 

1 to 3T3. Acacia flava 
om4. Y~aeru . crassifolia 1 to 

5. Capparis decidua 	 3m bO 
6. Acacia raddiana 	 0,5 to 411 

Average range 5 to 20 m 
I 

II Herbaceous ieptadenia sparium. Percentage of overall coverageO5 to lm, 	 I -cu< 5 4 

General state - $hrubby pasture with some big alone trees 
of grass, landgum trees have been decimated since the begin

ning of the drought
 



Observation Datez 07/l0/1JbO Department "iffa 

Region: As.-aba 03 

Location: South of Arredjel 

Transect: Pasture No 15 

ilat region-IThe oued Aunredjel bed Fairly
Topography 


Brovn clayey - silty soil 
state of soil 


surface
 

Height Proportion %
I Ligneous Species 


1. Acacia raddiane 0,5-8 m 40 6 
2. Balanites aegypticae 0,5-6 m 2o % 

2 -5 m 20 %3. Acacia flare 
4. Zizyphus mauritiana 2 -5 m 10 5 

8 m5. 1 cacia nilotica
6. Bauhima rufescens 
 3 -4 m 10 'o 

7. Capparis decidua 1 m 

Average range 1 to 5 m 

II Herbaceous None Percentage of overall coverage
 

- Considerable tree pasture 
General state - A lot of reclaiming : cattle and zeribas 

of grass, land - Wandering animals 
- Dried accacia flare : 10 o 
- jead acacia reddiane : 10 % 



I 

Observation Date: O6/1/1980 Department Selibaby 

Region: Gtidimakria 10 

and SelibabyLocation: -Between Gouraye 

N0Transect: .asture 17 

Topography I Plain dotted with hills 

State of soil 3andy 
urfacu 

Lignoous Species Height Proportion % 

1. Acacia senegal 1- 3 40 
2. Baianites aegyptiace 1- 3 20 o 

3. Combretmi glutinosrn 1- 5 n 10 

4, zicacia seyal 1- 6 m 
5. Acacia nilotica 4 m 30 % 
o. Sclerocarya birrea 4 m
 

Average range 1 to 10 m
 

'o
II Herbaceous alairoporgon Percentage of overall coverage + 10 

Gasture in fairly good state, relatively dense
 
General state (with trees)
 

of grass, land
 



Department SelibabyObservation Date: 06/19/1980 

Region: Guidiinakha 10 

Location: 2,etv'een 3elibcgby Mand larr 

Transect: iasture No 18 

kilometers large plainVast de-ression-3everalTopography 


State of soil 5a-ndy-clayey soil 

surface
 

Height Proportion %I Ligneous Species 


1. Acacia senegL.l 0,5-5 m 40 o 

5- 3 2 0 
1 -4 m 

2 . cac i a s e y a l U0, m C 
3. Balwa.ites ae&rptiace 

4 in 40 ,o4. Adan,--onia dijitata 

Average range 5 to 15 m 

II Herbaceous 
Although dry fairly 
large grass carpet 

P of o 
Percentage of overall coverage 1 

General state 
of grass, land 

Slightly degraded grazing land 



Observation Date: O6/19/1980 Department laghama 

Region: Guidimakha iO 

Location* 3etween narz and hiaghama 

Transect: Pasture N 19
 

PlainTopography 


Sandy
State of soil 


surface
 

I Ligneous Species Height Proportion %
 

1. Combretum Glutinosum 2 - 5 m 90 7 
2. Sclerorya birrea 5 m lo 

Average range 

II Herbaceous 

5 to 15 m 

Andropo gon 

(dry mulch) Percentage of overall coverage ( 5 

General state 

of grass, land 

Slightly degraded pasture 



Observation Date: 06/15/1980 	 Department 

Region: Gorgol - 04 

oufa *nd the ljassLocation: Between 

No 20Transect: rasture 

Undulating relief of Assaba dest border 
Topography (sandstone land ;cape) 

sandy material with ferruginousState of soil Gullies cut into a 
gravels - Sandstone blocs (rocky substrat : Assaba 

surface sondstone ) 

Height Proportion %
I Ligneous Species 


1 - 5 m 601. Combretum glutinosuni 

2. 	 Zizyphus mauritiana 0,5- 2 m 10 7 

0,5- 2 M3. Acacia ilava 
4. 	 Acacia senegal 1 - 4 m 

1 - 5 m 30 ?5. Acacia seyal 
5 inb. Adansonia digitata 

m7. Commiphone africana 4 - 5 
3 46. Literculia setigere 	 - m 

Average range 2 to 30 m 

II Herbcceous none 	 Percentage of overall coverage
 

v,-th vast scattered
 
Fairly dense aerial pasture
General state
ofneral and clearings wandering animals (no viater points)of grass. land No visible 



UY/!/IJC0 Department Tintane
Observation Date: 

Region: Hodh el Cha.rgui - 02 

Ain FabreLocation: tetween Touil and 

No 
22
Transect: I'asture 

liainTopography 


Clayey soil covered with sandy slabc
 State of soil 


surfact!
 

Height Proportion %
I Ligneous Species 


Or - 5 in 601. Combretum glutinosin 
b m 202. ,,dansonia digitata 
b m 103. Sterculia tomentosa 
o m4. Slerocerya birrea 


1 -2 in

5. Guiere senegalen-ieZ

m
6. 	Ondoun lafness 34 1 
2 - 4 m 07. LahouedLcna 


3 m
8. i3alanites aegyptiace 


Average range 5 to 10 m 

.
II Herbaceous Non identitied Percentage of overall coverage 20-30 

spCcies 

Very dense grass carpet 5 	to 10 am 
General state 
 ofaaslad i Animalsof grass. land Grass and tree pasture in good state
 



Observation Date: U7/13/190 Department Aioun el Atrouss 

Region: 11odh el Chargui - 02 

Cum lohbalLocation: 

Transect: .asture NO 23 

i'lain with low groundsTopography 

Sandy soil onto plain
State of soil Clayey soil in low -rounds 

surface
 

Height Proportion %
I Ligneous Species 


1. Acacia senegal U,5 - 3m 50 % 
2. Acacia raddiana 0,5 - 4m 30 
3. Balamites aegyptiace 0,5 - 3M 

-4. Acacia flave 0,5 3m
 
1 - 3m 205. Acacia seyal o 

6. Calothropis procena 0,5 - 3m 

Average range 1 to 5 m 

Very scatterd Percentage of overall coverage < 5 / 
foealcvrgII Herbaceous ml~

mulch I 

of severe reclaiming of Acacia raddiane,
General state - in spite 

Acacia. seyal, Acacia senegal and !3alamites apgyp
tiaca this pasture is in good conditionof grass, land 

- daridering animals 



Observation Date: 07/17/190 	 Department Djigueni 

Region: Hlodh el 	Chrjui - O.L 

Location- Between 	 Bous-eila and Djigucni 

N°Transect: Pasture 	 24 

Topography 	 Plain 

State of soil 	 Calyey soil covered with candy fixed slabs 
surface
 

I Ligneous Species 	 Height Proportion %
 

1. Combretum 	 O,5 - 6m 70 
2. 'clerocarya birrea 	 6 m 
3. Balamites aegyptiaca 1 m 
4. Acacia senegal 	 1 m 30 
5. Combretum aculeatum 1 - 1,5m 
6. 'Sterculiatomentosa 	 6 m 

Average range 5 	 to 2o m 

II Herbaceous none 	 Percentage of overall coverage
 

General state 	 - 30 > of Combretum are dried 
- Inensive cutting of Sclerocarya birrea andof grass, land Stericulia tomentosa. Camp of nomads 
- Degraded pasture
 



Department NemaObservation Date: 07/14/198 0 

Region: Hodh el Chargli - 01 

Location- Between 0ualata and ilema 

No 25Transect: Pasture 

surface - Aftout type
Topography Gully and flat 

with
 
Sandy, clayey soil in alternation 


State of soil cobbr grounds 

surface
 

Height Proportion %
I Ligneous Species 


- 301. Acacia flava 1 3m 
1 - 3m 20 62. Acacia Seyal 

3. Dalamites aegyptiaca 0,5 - 5m 
1 - 5m4. Commiplone africana 

1 - 6m 50 o

5. Maerua crassifolia 
1 - 2m6. Boscia senegalensis 
2 - bm7. Salvadonia persica 

-8, Zizyphus mauritiana 1 6m 
1 M9. Combletwu aculeatum 


1 to 5 mAverage range 

Panicum turgidum 

0,2 to , 5 im Percentage of overall coverage <5 ' 
II Herbaceous 


standing up- Acacia flave driedGeneral state 
- Former pruning

of grass, land - Aerial pastures in fairly good state 



Observation Date: 05/30/1980 Department Rosso
 

Region: Trarza- 0 

Location: Tine Bunaz
 

Transect: Classified Forect No 1 

Topography Flt ground
 

State of soil Claycy sandy packed do.ia soil 

surface 

I Ligneous Species Height Proportion %
 

1. Gymn.esporia senegalensis O,5-3 m bu
 
2. Acacia seyal 0,5-2 m
 
3. Borassus Ulabelhiier O,5-1 m 
/1 ialanites aegyptiaca 1 -4 m 
5. Acacia senegal 2 -6 m 20 5b 
b. Acacia albida 5 -6 m 
'I.Zizyphus mauritiana 0, 5-1, 5m 
8. Jalvadoria persica 3 -4 m 
9o Inaiigofera 0,5-1 mn 

10. i3auini. rufoscens 2, 5 m 

Average range 5 to 10 m 

A liittlo andropogon 
II Herbaceous mIulch1 Percentage of overall coverage K 50 ' 

- Bal gcn ral stateGeneral state 

- !iay dried trees 

of grass, land - 'ru i-ng 

- 1/a ering animals 
- 1.Q oa1ee oven 



Observation Date: 05/30/1980 	 Department ROSSO 

Region: Trarza - 06 

Location' Tounguen 

Transect: ibafforestation perimeter No 2 

Topography Flat -round 

surfaceState of soil Pac!.:ecl dova soil (glazing) and clayey on the 

surface 

Height Proportion %
I Ligneous Species 


80 ,1. Tamaris senegalensis O,5-1 m 8 
2. I3alamites aegyptiaca O, 5-5 m 
3. Prosopis 	 3 -4 m 

m4. Acacia seyal 	 0,5-2 20 
5. Acacia albida 	 1 -3 m 

Average range 5 to 15 m 

II Herbaceous 	 Non identified Percentage of overall coverage < 5 5 

like a vastelandGeneral state 	 The reafforestatIon perimeter seems 

The soil is trampled on and there is a lot of 
pruning

of grass. land 	 stumpsBad general state. Numerous gonakies dead 
reveal the existence of an ancient iorest.
 



Observation Date: 05/22/1980 Department Mederdra 

Region: Trarza - 06 

Location, Boutiliss 

Transect: Classified Forest No 3 

Topography More or less flat sandy ground 

State of soil More or less fixed sandy soil 

surface 

I Ligneous Species Height Proportion %
 

1. Acacia senegal 0,5-5 m 50 % 
2. Acacia raddiana 0,5-2 m 30 % 
3. Balamites aegytiaca 0,5-5 m 15 % 
4. L,.acrua crassifolia 1 m 5 % 

Average range 2 to 10 m 

Pani.cuxi turgidum
II Herbaceous - heptadenia snartiuu Percentage of overall coverage < 5 % 

PnooT'_ .21h of Cenctirts biflorus 

General state - 90 of*gumtrees are dead 

of grass, land - 95 5o of Acaia raddiana are dead as well as 80. of 
Baia,:itco 

- Sn.all shoots are devastated by animals, the big ones 
are vzctimes of cutting and pruning 

- Mediocre. 2tate 



Observation Date: 05/22/1980 Department Mederdra 

Region: Trarza - 06 

Location: Tin Yera 

Transect: Classificd Forest No 4 

Topography Flat sandy ground 

State of soil Fixed sandy soil 

surface
 

Height Proportion %
I Ligneous Species 


1. Balamites aegyptiaca 0,1-6 m 50 5 
2. Acacia raddiana 0,2-3 m 20 V.
 

m3. Acacia senegal U,2-8 
4. Calotnropis procene 0,ll,5m 30 % 
5. laerna crassifolia 1 M 
6. Zizyphus mauritiana 2 m 

Average range 2 to 10 m 

- Cenctrus bitlorus P 
II Herbaceous mulchIPercentage of overall coverage < 5 b 

-, - p_ ' Apmin penwtillm 
50 ' of gum tress are dead.t some dead Balamites-

Genecal state - Small tress (0,5 to 1 m). A lot of cutting and 

of grass, land pruning. Partial reclaimings. Degraded forest.* 



Observation Date: 05/23/1980 Department i.iederdra 

Region: Trarza - 06 

Location: 1mar el 1a 

Transect: C.assiiied Forest No 5 

Topography I-,.ore or less flat sandy ground
 

State of soil Fixed sandy soil
 

surface
 

I Ligneous Species Height Proportion %
 

1- Acacia senegal 0,5 - 5m 50 / 
2. .alamites aegyptiaca 0,8 - 8m 30 %.
 
3. Acacia raddiana 0,5 - 4m 20 p 

Average range 3 to 10 m 

II Herbaceous (enuh biflorus Percentage of overall coverage < 5
 

General state - 40 , of' gum tress are dead 
- iA :mportant regeneration of 3 species mentioned 

of grass, land abo**e (0,5 to 2 m) - Irequent pruning and cutting
 

- Jan 3ring animals 
- In z i-e of cutting and wandering animals there 

is sa. important regeneration actually. 



Observation Date 05/31/1980 	 Department : Rosso
 

Region.: Trarza - 06 

Location : Keur Mour (Dagana)
 

Transect : Classified forest 	 N* 6
 

Topography Flat relief - Senegal River border
 

State of soil Clayey-sandy soil
 
surface
 

I Ligneous Species 	 Height Proportion %
 

1. Acacia nilotica 	 12 m 90 %
 
2. Borassus flabellifer 	 10 m
 
3. Salvadoria persica 	 3 - 6 m 10 %
 
4. Tamarix senegalensis 	 I - 2,5m' 

Average range 5 to 15 m
 

II Herbaceous 	Rather dense vegetable carpet Percentage of overall coverage
 
alongside river but there is
 
a lot of clearings there; the +
 
herbaceous are virtually in
existant
 

General state 	Degradation state is fairly advanced. There is everywhere the
 
of grass land 	 traces of cutting and reclaiming. The charcoal is made up
 

inside the classified forest; actually, a great number of
 
charcoal ovens.
 



I 

Observation Date: 05/31/1960 Department RossO 

Region: T2rarza - 06 

Location: Gani 

Transect: Classi±ied Forest No 7 

Topography JFlat relief- Jenegal River south border 

State of soil jandy, clayey soil 

surface 

Ligneous Species Height Proportion % 

1. Acacia nilotica 5 - 6 m 100 % 

Average range 5 to 15 m 

II Herbaceous iio herbaceous Percentage of overall coverage 

General state 

of grass. land 
- mfr.erous dried trees 
- *eabranches on the ground 
- A lot of charcoal ovens 
- Ezploitation of Acacia nilotica pods 
- Advanced degradation 



Observation Date: 06/02/1980 

Region: 'Irakna - 05 

Location: Tessem 

Transect: Classified Forest 

Department 

" 8 

Bogh06 

Topography vlat relief 

State of 

surface 

soil Sandy clayey soil 

I Ligneous Species 

1. Acacia nilotica 

Height 

4 -,7 m 

Proportion % 

100 

Average range 	 5 - 20 m 

II Herbaceous 	 none Percsntage of overall coverage 

- ad general 	state
 
- 1o grass carpet 

of grass, land 	 - Exploitation of Acacia nilotica pods 
- a.;sndering animals 
- A lot of pruning 
- No charcoal oven noticed 



Observation Date: 06/02/190 	 Department i ogh6 

Region: .8ralna - 05 

Location. i,.' Boyo 

Transect: Classified iorest 	 No 9 

Topography 	 F__lt --round 

State of soil 	 Clayey sandy soil 

surface..
 

I Ligneous 	 Species Height Proportion %
 

L. Acacia nilotica 	 6 m 60 
2. Balamites aegyptiaca 1 - 3 m 
3. ialvadoria persica 2 - 4 m 40 
4. Acacia seyal 	 1- 3 m 

Average range 	 5 to 15 m 

II Herbaceous 	 none Percentage of overall coverage 

state - ,Iidesi.read drynessGeneral - ho herbaceous cover 
of grass, land 	 - Very advanced degradation 

- Lne can notice the Acacia nilotica regeneration 
(0,5 to 3 m) into the small depressions flooded 
by rain water. Actual charcoal ovens in a vicinity 
of classified iorest however outsidle of it. 



Observation Date: 06/02/1980 Department joh6 

Region: ,jra]aia- 05 

Location: D.r el :aricu 

Transect: Clas:.ified Forest No 10 

Topography Vlat relief 

State of soil Jandy clayey soil tranpled on 

surface
 

Height Proportion %
I Ligneous Species 


1. .cacia nilotica 15-20 m 80 % 
2. Balaraites aegyptiaca 2-4 m 

10 M 20 o
3. Cadaba farinosa 

4. Salix senc alensis 5 m 
5. "Degaeur,, kpoular) 3- 4 m 

Average range 5 to 2o m 

II Herbaceous Percentage of overall coverage
 

Important drynezss. Intensive pruning. W/andering 
General state animals. Live trees are in precarious state. Im

of grass, land portant widespread degradation. A small grass • 
cover on the low grounds (Ouro Gand). Wo char
coal ovens in the classified forest. 



Observation Date: U6/'02/19O Department i3oph6 

Region: Bralma - 05 

Location. 0o-0lo.o 

Transect: Cla-sifiea iorest N i 

Topography Flat ground 

State of soil Clayey sandy soil 
surfacu
 

I Ligneous Species Height Proportion %
 

1. ealamites aegyptiaca 1 - 3 m 60 
2. Acacia nilotica 1 -2,.5r!. 
3. Capparis decidua 0,5-22m - 2U % 
4. Boscia senegalensis 3 - 2 m 

Average range 5 to 30 m 

II Herbaceous None Percentage of overall coverage 

General state Severely cut I3alamites aegyptiaca as vell as Cappa
of grass, land ris decidua. dandering animals. 

Very thined forest
 
No charco'l ovens noticed. No a lot ol dryness 
Small numoer of gonaxiers. 



06/02/1 )80 Department 'oghe
Observation Date: 

Region: Bzakna - 05 

Location: "jilbe 

Transect: Cla:. sified .Forest No 12 

jlat groundTopography 


State of soil ,jandy, clayey soil 

surface 

Height Proportion
I Ligneous Species 

10 M 60 %1. Acacia bniPotica 

2. Bauhinia ru.Iescens 2 - 4 m 

20 5,
1 - 2 m
3. Boscia senegalensis 

3 - 4 m
4. Bauhinia reticuiata 


5. Capparis decidua 1 - 3 

Average range 5 to 20 m 

none Percentage of overall coverage
II Herbaceous 


. 3ig charcoal ovens inside the
 dad general state
General state 

iorest. Uver 50 a oi goneiziers are dead, Trees 
attained by termites are weakening. Live trees
of grasG. 'and 

are incinerated near soil.
 



Observation Date: 06/03/1980 	 Department Bogh6 

Region: Dralia - 05 

Location: Lopel 

Transect: Clascified iorest N° 13 

Topography 	 -at.round 

State of soil jandy clayey soil 
surface
 

I Ligneous Species 	 Height Proportion X
 

1. Acacia nilotica 	 10 m 80 % 
2. Zizyphus mauritiona 1 - 3 m 
3. Indaigofera 	 1 - 2 m 
4. Dalamites 	aegyptiaca 0,5-4 m 20 5o
 

-5. Acacia albida 	 1 3 m 
6. bauhinia ruiescens 1 - 4 m 

Average range 2 to 1 m 

II Herbaceous 	 inone Percentage of overall coverage 

General state 	 Live ztock stempting. Intensive pruning. 
No regeneration.

of grass. land 	 No clarcoal ovens noticed. 



Observation Date: 

Region: 43r&_'.a 

Location: Gan'li 

U6/o3/198u 

- 05 

Department Boghe 

Transect: Clossified Forest No 14 

Topography Flat ground 

State of soil 

surface 

6andy clayey soil 

I Ligneous Species Height Proportion % 

1. Acacia nilotica 
2. Acacia seyal 

3. Indigofera 

of 10 m 
0,5 -3m 
0,5 -2m 

beU 
40 

5 to 20 mAverage range 


A kind of heather oI ,r 
II Herbaceous the ground (in pou-TPercentage of overall coverage ( 5 % 

-lar ,
ninere) 

General state -vild pruning.Numerous cut and burnt stumps. 
- andering animals. numerous bare beaches. 

of grass, land - Severely crippled acacia nilotica. No charc6al 

ovens noticed. 



Observation Date: 0o/03/1980 	 Department Bo hb 

Region: Brakna- 05 

Location :uualalde 

Transect: Classified forest 	 He 15 

Topography Flat gro-und along jenegal ±"iver 

.ndy soilState of soil 

surface
 

I Ligneous Species 	 Height Proportion %
 

1. Acacia nilotica 	 of 10 m 80 
2. Balamites aegyptiaca ,5-.3 m 
3. 	 Bauhinia rufescens I - 2 m 

D, 5-1, 5m 204. Acacia seyal 
5. Capparis decidua 	 0,5- 3 m 
6. Jalix senegalensis of 4m 

Average range 2 to 10 m 

II Herbaceous Nlone 	 Percentage of overall coverage
 

General state - Bad genural sta.-. Intensive pruning. 
of grass. l - wandering animals. A lot of dead trees. 

,land - A lot of termitary. 

- No charcoal ovens noticed. 



Observation Date: 04/19/1980 Department Maghama 

Region: Gorgol. - 04 

Location: N'Gouye 

Transect: Clafsioid forest N 16 

river zith a depression in
eaied bank ot" SenegalTopography 
walo. 

State of soil Brov-n compact soil (soil catted walo) 

surface
 

I Ligneous ?ecies Height Proportion %
 

- 3m 5O0,s1. Bauhinia reficuJlata 05 
40 ';2. Acacia nilotica 0,5 - 6m 

3. Bauhinia rufescens 0,5 - 2m 20 % 
4. Balamites aegJptiaca 0,5- 4m 

Average range 1 m to 5 - 1O m 

IPercentage of overall coverageII Herbaceous None 


: dryness., especially, dryness of state Fairly bad stateGeneral other hanzdp there is an im'ressivegonakiers9, on the on the north west forestof grass, land regeneration of gonakiers 
out.

border; a great number of young shoots break 
no charcoal ovens
 - Numerous termites. Fire -races, 

Gonaiers live particularly in the lowest
reported, 
parts.
 



Observation Date: 06/10/1980 veparcmenL Kiifa 

Region: Azsaba- 03 

Locatien: Nehame 

Transect: Clas.ified torest No 17 

Topography I Flat ground 

State of soil Plixed clayey sandy soil
 

surface
 

I Ligneous Species Height Proportion X
 

1. Acacia senegal 0,5 - Im 80 
2. T l1amites aeolptiaca 0,5 - 15 % 
3. Combretum gui 2 - 4 m 5 
4. Capparis decidua 0,5 - 3m 
5. Calothropis procera 1 m
 

Average range 10 to 15 m
 

II Herbaceous None Percentage of overall coverage
 

General state --60 % of gum trees are dead and mocked dovn 
of grass, land - 30 2 of Balamites are dead. The classified forest 

is victim of dryness and cutting. 
- An important regeneration of gum trees and 
BaLmites is on the way. 



Annexe III
 

Appendice III
 

Questionnaire Utilisg sur le Terrain
 

Questionnaire Used in the Field
 



I 

Utilized Que.;tionnLirC 

Observation Date: 

Natme: 

Region - Department 

W.t er 

1. Number of wells
 

2o.K.ind of well ( oglata, concrete
 

3. State of well ( sanded up, crushed etc.) 

4. Depth 

5. Water cuality ( soft, briny )
 

6, Sc-linisation tendency
 

7. Water level variation during a year 

8, 	Are the wells used for men and animals at the crime time
 

or scpa.ratcly ?
 

9. 	 Are the vells sufficient for watering population and animals? 

10. How is the water drawn? 

11. Other vvatcr points ( specify ) 

12. SL:itL.ry stAte of wells (limpid water, unclear water ) 

13. Other eventual observation
 

Previous Page Blank
 

http:SL:itL.ry


II Physic.:1 constraint 

14. The citc guogrrphic description 

15. Soil dclrctiption 

16. Approximate dimeionsions of town 

17. 1- there any moving dkiit ? 

16. Situa:tion in rol.,tion to town 

19. Dothey throt toiws ? 

-0. Precise the rt.jor directions of duncs moving 

21. Hiwv the dr.iwu.c b(en fixed in the p:iot ? 

22. Are the sandstoi°.c more frequent since the drought ? 

23. W'hich i., the worst yaar in rclation to thu rain insufficncy ? 

24. T',rich wrw the best x-r since thu beginning of the drought ? 

25. Ar th- CIz Ly .:; a1core frc(,ucnt ? 

26. ,.>tr e'o.io-i in vill-gc ,tad vicinity ? 

27. Othur obsecrv-.tio. 

III Livustock 

28. Cattlo categori!-s 

29. Sedentary cattl. 



30. Distmacus 	travolod by .nimals according to 

their c:.t goric; 

31. 	LTovmcurnt diroctions
 

32. 	 Is there ay c.tt2lc markot ? 

IV 	 Animaols toCd Pasturos 

33. 	 Troos, bush and other things, consnviccl by animals 

34. Conztumod. 	 spccies by diffcrunu cr-tugory of' cattlo 

35. 	 Thu most conswuarrud c ucios 

36. 	 Branchc cutting fo r c-ttic feeoding 

37. Catugorics 	of. cAttlc which cuff'cr the !iost becausc 

of' 	 tho drought and )'Jituru dugrrtdc,.tion
 

V ',nood axploit .tion
 

38. 	 Cut ,:r~ciuu 

39. 	 ',"'y t ..r. cut ? 

40. 	 IS thu pro(luct o0L CLtttillf sold or not ? 

41. 	 Arc thu gum truer: ,run-d ? 

42. 	 Is thu -r,.bic gn ga-throcd ? 

43. 	 Iu thu x,-C, on of vugotablu cutting the insufficiency 

of p"Aturos Q 



VI Vegatation md D g 

44. Have the ccftfinvegotlbla socius dis'.porcd 

sincu the drou ht ? 

0j5. H.ave the cartain csociwn : ppcared since the drought ? 

46. Is there zny truos uprooted by wind ? 

47. ,th,r rcmarks 

VII Crops
 

48. Used crous, loc:ution in ruloition to villq 

49. Cropx t;,to 

50. In caso of coma crops lack, have thuy existed in the past ?
 

51. Agriculturrtl projects 

52. RuAfforo;tntion projccts
 

VIII Tovai, ,:%nd popauLttions 

53. Proportion of pu.tion c:ite gorics' 

54. Seden.triz ttion of noimc,,c :-,nd oth..r , wop.c 

55. Fu d-tion d: .t,2 of tovai,

56. Locr;l tribe,,
 

57. i'umber of inhabitcnts - pontuLaont - tomporary 


