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PREFACE 

This report contains the results of a 1980-81 survey of renewable 
resources in southvlestern flauritani a. Thi s report fulfi 11 s phase 2 
of the 3-phase, 5-year USAID ~lauritania Renewable Resources Hanagement 
project, Contract no. AID/afr-C-1619, Project no. AID/682-0205. Phase 
1 consisted of training six Mauritanians from the Hinistry of Rural 
Development in remote sensing and resource systems. Phase 3, which is 
in progress, comprises site-specific programs of dune stabilization, 
forestry nanagement, range management, and extension. 

The reconnaissance resource survey (phase 2) commenced in Septembe~ 
1980 with the pasture inventory; the soil, geologic, and forestry surveys 
began in January 1931. Fiel d work Vias completed in June 1981 and mapping 
unit boundaries were finalized in early July 1981. 
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SUMMARY 

OF 

CONCLUSIONS 

and 

RECOMMENDATIONS 

A reconnaissance survey (1 :500,000 scale) of the natural resources 
of southwestern t~auritania was completed in 1981. The resources inven
toried were geology, soils, forestry, and pastures. These data Here 
delineated on a Landsat base map, field-checked and characterized, and 
are presented in this report and its accompanying maps. 

This general-purpose survey was undertaken to locate and delineate 
the natural resources and their potentials and conditions in an intensively 
used portion of t·1auritani a (150,400 km2 area). Thi s report provi des, 
among other possible uses, data for the determination of guidelines for 
planning and for development programs. In the following sections, a 
synopsi sis presented for each resource chapter--geo logy, soil s, forestry, 
and pasture; survey objectives, conclusions, and recommendations are 
highlighted. 

GEOLOGY RESOURCES 

Surficial geology and geologic structures were delineated upon a 
base of Landsat image interpretation and other map and data sources. 
The hydrogeology was completed using groundwater and well data combined 
with surficial geology and structural interpretations. 

A broad range of surficial geology is represented in the project 
area~-Pre-Cambrian to recent. The Pre-Cambrian and Cambrian formations 
consti tute the ilL I Arc des 11auritani des "; the domi nant rocks are grani tes, 
granodiorites, and diorites in the Pre-Cambrian and chlorites, sericite 
schists, and mica schists in the Cambrian. The Cambro-Ordovician Period 
is represented by sedimentary formations that form the base of Tagant 
and Assaba Plateaus and that exist as outliers and plateaus in the eastern 
area. Rock types from this period are mainly mudstones, sandstones, 
and tillites. The western part of the area is a depositional depression 
(Senegalo-Mauritanian basin) of the Tertiary Period. Sandstones, marls, 
limestones, and dolomites are the dominant rocks in this period. Quaternary 
deposits include the terraces of the Senegal River, marine deposits near 
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the coast, alluvial deposits in seasonal stream beds, and aeolian sands, 
viz., dunes and gently undulating sand sheets .. 

Four tectonic movements have greatly shaped the structures of this 
region. The relatively young formations (i.e., plateaus, tillites, Eocene 
sandstones and dolomites) were, however, affected only by the last tectonic 
movem'ent and thus retained their original horizontal bedding. The major 
effect of the tectonic movement on these younger formations has been 
the high intensity of faults and fractures. Two relatively large domes 
were i denti fi ed on the imagery and are located east of Al ego rlumerous 
faults and fractures were mapped in the Assaba, Tagant, and Brakna Regions; 
the linears trends are generally northeast to southwest. 

The project area was divided into three hydrogeologic zones: the 
Senegal River Valley, the ~'Jestern Zone, and the Eastern Zone. The Hestern 
Zone has had most of the groundwater development, and nearly all the 
wells are hand-dug and don't penetrate beyond the upper horizons of the 
aquifer. A buried channel of the Senegal River was also located in the 
Hestern Zone; this old channel extends from a point west of Kaedi north 
toward Lake Al eg and then begins a southwesterly arc through Lake R' Kiz 
and into Senegal (Lake Guier). The Eastern Zone has a paucity of groundwater, 
although stream beds and some fault and fracture zones may be good sources. 
As a result of the hydrogeological and geological study, recommendations 
were made for the following surveys or studies: 

1) a geophysical survey for the northwestern part of the 
project area thus revealing the configuration of the deposition 
basin and location of any structures 

2) a, detailed study of the dome structures for possible 
hydrologic or mineral locations 

3) a field study of the plotted faults, their displacements, 
and their relationships to the adjoining rocks as related to 
groundwater occurrence 

4) an investigation of the Trarza basin using deep bore 
holes to tap lower level aquifers and determine their character
i sti cs 

5) an investigation of recharging, through floodwaters, an 
old Senegal River channel 

6) general studies (mainly geophysical) of buried river 
channels and tributaries, the Trarza basin and its aquifers, 
and the water-bearing zones in the weathered and fractured zones. 

SOIL'RESOURCES 

Li ttl e was known about the soil s of southwestern Hauritani a except 
in the Senegal River Valley. The objectives of the general-purpose, recon
naissance soil survey were 1) to delineate soil associations (with 
climate-landform indices), 2) to determine soil suitabilities for agri-
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culture, and 3) to inventory current land conditions, namely vegetative 
cover and erosion. A.3-level hierarchy--first, soil-climate zones; second, 
landforms; and third, soil associations--was used to partition the project 
area into soil mapping units. 

Four soil-climate zones, based on soil temperature and moisture regimes, 
were defined across the project area. Soil Zone A, which has the most 
potential for rainfed agriculture, is classified as Ustic (>500 mm average 
annual rainfall) and Isohyperthermic (>24°C annual soil temperature with 
<5°C variation in a year). This zone included most of the Guidimaka Region. 
Soil Zone B, which has the most potential for flood-recessional agriculture, 
is classified as Aridic, Torric (225-500 mm average annual rainfall) 
and Isohyperthermic. This zone is located through the middle of the project 
area. Soil Zone Cl and C2 are low rainfall zones «225 mm rainfall and 
Aridic, Torric) and differ only by soil temperature regimes, Hyperthermic 
(>24°C average annual temperature with >5°C variation in a year) and 
Isohyperthermic, respectivelyo The last two zones are located in the 
northern parts of the project area. 

Landforms were the second level of the hierarchy. The dominant land
forms were aeolian sands lithisols,ls (S), alluvial soils (A), uplands 
(U), desert pavement (p), and minor landforms, which were included with 
various members of the preceding five groupings. viz., marine terraces, 
sebkhas, coastal dunes, deltaic deposits, and various divisions of uplands. 

Soil associations formed the third and lowest level of map divisions. 
Consequently, the 84 unique mapping units were described by soil zone, 
landform and the soil association criteria:' soil slope, soil depth, 
drainage, texture, and composition of ~ajor soils. Most mapping units 
also were characterized by chemical and physical data from soil-profile 
and nonprofile descriptions and soi1 samples. Further definition of 
mapping units was co~piled from field observations, Landsat interpreta
tions, air-photo interpretations and published reports. These data in
cluded descriptions of minor soils, ranges of characteristics of the major 
components, major limitations for agriculture, suitability for rainfed 
or recessional cropland, and potential for development of alluvial lands. 

Several mapping-unit interpretations were especially pertinent in 
the project area. The interpretations were erosion hazard, erosion, and 
suitability for agriculture. 

Erosion hazard is defined as the susceptibility of land to wind or 
water erosion, and it takes into account the degree of existing erosion, 
soil texture, surface cover, soil slope, and so11 drainage and permeability. 
Soil Zone A has, in general, both a moderate water- and wind-erosion hazard. 
The sands of Soil Zone B have a moderate to severe wind erosion hazard, 
and the other soil units have very slight or slight erosion hazard. 
Soil Zone C is characterized by a severe wind erosion hazard for most 
mapping units. 

Mapping units that corresponded to large zones of actively ~oving 
sands were located in Soil Zones Band C. The units, in general, are 
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highly visible on the Landsat base map, having a northeast to southwest 
ori enta tion. Numerous mappi ng units had areas of severe eros i on inter
spersed among areas of slight and moderate erosion. 

The UN FAD Suitability Classification was used to categorize agri
cultural potentials (sorghum and millet) for all mapping units. Three 
suitable ratings and two nonsuitable ratings ~Iere used. The moderately 
suitable category (52) encompassed all or parts of seven mapping units 
for flood-recessional agriculture (4020 km2 )" and two mapping units 
for rainfed agriculture (580 km2 ). The 53 soils have severe limitations 
and can be expected to produce only marginal benefits from the necessary 
inputs. Ten mapping units were classified as being conditionally suitable 
for dryland agriculture (2870 km2). The SC soils must receive more than 
350 mm of precipitation before any benefits are produced. The long 
term 350 mm isohyet was adopted as the threshold value based upon previous 
agro-hydrol ogi c studi es (see soil chapter for further defi ni ti on). 
The remaining majority of mapping units were categorized as currently 
or permanently nonsuitable (Nl and N2, respectively). 

Management practices and land improvement possibilities were briefly 
described for soils with agricultural potential. Further research is 
required to insure that agronomic practices and crop varieties are 
optimal. Rainfall deficiency is the major limitation for agriculture 
throughout the project. area; it is therefore imperative that variables 
that can be controlled by the farmer should be optimized to the greatest 
possible degree. Fertilization, crop rotation, animal tillage, prope.· 
weeding and thinning, good seed stock, and proper plant populations 
are part of a complete management plan. Selection of management alternatives 
for the agronomic variables should be tailored to soil-climatic conditions. 

Control of soil erosion, conservation of moisture, and maintenance 
of soil fertility and tilth are the major soil problems in the project 
area. Integrated management programs can be used to address these soil 
problems. Residue management, tillage, strip cropping, and field ~Iind
breaks are among proven techniques to combat one or more of the above 
soil problems. 

Land improvement options include contour dikes, terraces, and the 
inclusion of spillways for traditional dams. Careful site investigation 
and economic analyses are needed before any of these improvements should 
be implemented. Eight mapping units with good potential for development 
of alluvial lands were described. f10st alluvial soils of Soil Zone A 
have considerable agricultural potential with or without development. 
Six mapping units with fair potential for development of alluvial lands 
were also noted. 

Hore agro-cl imato 1 ogi ca 1 research is needed to determine the 1 i ke li
hood of receiving minimally required soil moisture for various crop 
varieties. Location of small dams for recession agriculture could be 
based on surface runoff indices and statistically derived precipitation 
distributions and amounts. 
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Further development of flood-recessional agriculture appears to 
offer the best means of improving crop production in southwestern Mauri
tania. Fair potential for rainfed agriculture exists in only a small 
portion of the project area; however, crop production in these areas 
could be improved through increased inputs and Detter management programs. 
Potentjals for irrigation were not included in this survey, but some areas 
appear to have adequate groundwater, as indicated by temporary lakes, 
and should be investigated. Long-term range and forestry management 
offer the best means of slowing land degradation and maintaining soil 
productivity. 

FORESTRY RESOURCES 

The nature of vegetative changes and current status of the plant 
communities can be traced, and represented best, by maps of the cover 
types. The objectives of the forestry survey were as follows: l} to 
map forest cover types by principal woody species, 2} to count stems 
per hectare (stocking rate), 3} to describe the general condition of the 
vegetation within mapping units, 4} to detail the species composition 
including dominant and associated species, as well as variants, and 5} 
to estimate the successional position of species by mapping unit. 

A total of 47 cover types were identified along with three additional 
mi sce 11 aneous, non vegetated mappi ng uni ts. Ground data ~Iere compri sed 
of 295 sample plots, each of which was 0.10 ha in extent. 

Forest stands that were readily visible on the imagery were limited 
to classified forests along the Senegal River, large oases, and scattered 
dense stands that occupied drainages and depressions. ~hile woody plant 
communities exist almost everywhere in southwestern tlauritania, very 
light stocking densities and feathery crowns of many tree species result 
in Landsat signatures that corresponded more closely to soils than 
to vegetation. To a certain degree, vegetation also changes with soil 
type, but the correlation is not always consistent or predictable. It 
is necessary, therefore, to have abundant ground truth data to differ
entiate the map units. Several forest cover types were very similiar 
to each other and they need further close observation and study to verify 
if separation is justifiable. This is particularly true for the types 
of the northern regions characterized by Acacia raddiana, Leptadenia 
pyrotechnica, Commiphora africana, and Maerua crassifolia. It may also 
extend to the cover types of the Aftout es Saheli and those along the 
Senegal River to Leqceiba. 

In general, it is possible to delineate several patterns in the vege
tative cover of the study area. The northwest is characterized by psammo
philes such as Leptadenia pyrotechnica, Commiphora africana and Acacia 
raddiana. The southwest is a transition zone from purely sand species 
to those that colonize heavier soils, which have better soil-water con
ditions. Acacia senesal formerly occupied vast regions of the southwest, 
but is now centered around the southern Trarza in the department of 
Mederdra. Surrounding this department are small scattered remnants of Acacia 
senegal stands within much larger regions of devastation in which one 
finds very few Acacia senegal, scattered BaZanites aegyptiaca, Maeura 
crassifoZia and Acacia raddiana. These regions of devastation are evident 
to the north and east of l~ederdra i tse 1 f and to the east of Lake R I Ki z. 
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Between Lake Aleg and the Senegal River one finds extensive stands of 
Boscia senegaZensis that yield to stands of acacias and finally to forests 
of Acacia niZotica along the river. 

The Assaba and Tagant plateaus offer a curious admixture of plant 
communities that are undergoing transition. This is the result of sand 
deposition from the eastern dune zone, to the southern Brakna and western 
Assaba, deposition that continues to the west of the plateaus and is 
strikingly evident at 110udjeria. 

East of the plateaus is a large area of sand dunes followed to the 
extreme east by rocky terrain and plateaus. The dune system varies from 
heavily vegetated in the southern portions to moving sand with little 
to no vegetation in the nortn. The latter situation is strikingly evident 
between Kiffa to Boumdeit. 

The Guidimaka remains the most heavily vegetated zone of southwestern 
Mauritania and the only region, aside from the remnants of classified 
forests, in which forestry might be feasible as an industry. Heavy 
mortality of StercuZia setigera and over-exploitation of Combretum gZu
tinosum are reducing the numbers of these trees in the region; nevertheless, 
they sti'll form important components of many woody plant communities. 

With only localized exceptions, the classified forests of Acacia 
niZotica are under seige and are threatened with elimination by uncontrolled 
exploitation of the tree for charcoal production. There is essentially 
no reproduction of the tree either naturally or through forest management 
practices, and no attempts have been made to replace it with another species 
that might serve the needs of the populace. This is an area of study 
that must be undertaken if Mauritania is to avoid becoming an importer 
of fuel wood. 

Throughout the study area, over-exploitation of woody plants was 
the rule. ~lortality of certain species was more pronounced in the northern 
area where drought, combined with uncontrolled use of trees, has reduced 
vegetation stocking densities to very low levels. The large-scale removal 
of vegetation is easily noted on Landsat imagery. Villages and large 
communities are often visible as yellow, or light colored, spots caused 
by bare soil rather than vegetation, which has been removed by a sedentary 
population unaware of conservation techniques and unable to control ex
ploitation by passing herders and others. 

There is a great need for immediate investigations and experimenta
tions to restore or, at the very least, stop the over-exploitation of 
forest trees. Several areas of study present themselves immediately. 
These include a search for a tree that can replace Acacia niZotica as 
the principal source of firewood and charcoal. Its characteristics should 
include fast growth, dense wood, and the ability to withstand limited 
periods of drought. The only appropriate zones in which production on 
large scales can be contemplated are those adjacent to the Senegal River 
and other permanent bodies of water. Two tree species introduced into 
Mauritania show promise as replacements or substitutes for Acacia niZotica. 
These are EUcaZyptus camaZduZensis and Leucaena ZeucocephaZa (L. gZauca 
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· or mistakenly peUophorum). Another research problem is the selection 
of methods that can insure wide-scale regeneration of Acacia senegal 
and/or other vegetation in order to increase the value of lands for year
round pasture and to guarantee a source of gum for at least local needs. 

Another area of research centers around the production in nurseries 
of indigenous species that are locally important for items such as tooth 
sticks, medicines, edible fruits and poles. Species that could be empha
sized include Maerv4 crassifolia, Adansonia digi~a~a, Zizyphus mauri~iaca, 
Acacia raddiana, and Balanites aegyptiaca. 

The use of Euphorbia balsamifera for dune stabilization has proven 
highly successful around Nouakchott, but a variety of species should be 
studied and tried for appropriateness. Indigenous and exotic species must 
be included. 

The research needs of t"tauritania in the field of forestry are vast, 
but there is equally a vast potential for success, provided research is 
begun soon, species are intelligently and carefully selected, and the 
trained foresters of Mauritania are provided with the support and encourage
ment to help carry out these studies. 

The, present forestry map represents only the initial step in what 
should be a continuing process of refinement, correction and modification. 
It wou]d be highly desirable to repeat the mapping at regular intervals 
of 5 to 10 years in order to trace shHts in stocking density and com
position of the woody plant communities. Landsat imagery is indispensable 
to such an undertaking and should in the near future become more accessible 
and offer improved spatial and spectral resolution. 

PASTURE RESOURCES 

The pastures of southwest ~1auritan:ia are botanically heterogeneous 
with wide-ranging degrees of utilization, from untouched to devastated. 
Before proper management of pasture lands can be implemented, floral inven
tories, definitions and descriptions of pasture cover types, and carrying 
capacity data are required' as management inputs. The objective of this 
survey was to gather these data at a reconnaissance level for input 
into the development of a region-wide pasture management plan. 

The pasture survey was completed through the delineation of pasture 
cover types on the Landsat base mosaic. Verification and definition of 
cover types was accomplished by means of phytosociological sampling between 
September 1980 to Harch 1981. Actual data collection for estimation of 
dominant plant species was based on the point frequency method (Daget 
and Poissonet, 1971) within 0.25 ha sample sites (303 sites in total). 
Four to ten plots of 1 m2 were harvested within a sample site in order 
to estimate potential productivity. Other field data included classes 
of species abundance (as percentage of vegetative cover), brief soil 
descriptions, plant height and palatibility indices. Jaccard's index 
of similarity was used to pool similar sample data for mapping unit defi
nition and descri,ption. 
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An estimated 1000 vegetative 'species constitute the flora of the 
project area. Out of this number, 356 were collected and identified during 
the course of the field investigation. Descriptive data are presented 
in detail in Section III of Chapter 5. 

Six major strata were used to organize pasture cover types: land-
scapes of 1) dunes (D), 2) non-dune sands (5), 3) loams (L--loamy sands 
to loams), 4) regs or lithosols (RG), 5) rocky or stoney (R), and 6) 
alluvium (0 and A). Thirty-nine pure pasture types were defined; the 
remaining 40 pasture types were composites. Several subtypes were also 
noted. Each mapping unit was described by areal extent, potential produc
tivity (dry matter in kg/hal, estimated carrying capacity (Tropical Bovine 
Units, TBU's), productivity class and recommended seasonal grazing capacities. 

The extent of cover types by major strata is listed as follows: 
1) D--62,860 km2, 2) 5--21,200 km2, 3) L--l1,180 km2, 4) RG--37,110 km2, 
5) R--8,510 km2, and 6) 0 and A--9,540 km2. A further characterization 
by productivity class provides the following data: Class 0 «450 kg dry 
matter/ha, should not be grazed)--460 km2, Class 1 «450 kg/ha)--80,680 
km2, Class 2 (450 to 910 kg/ha)--49,550 km2, Class 3 (910 to 1525 kg/ha)--
12,250 km2 , and Class 4 (1525 to 4560)--7460 km2. The total estimated 
carrying for the project area is 1,895,430 TBU's/year; this calculation 
is based only upon vegetative resources as characterized by the field 
data and their interpretations and the adjustments for seasonal carrying 
capacities. Livestock numbers and distributions are inexactly known for 
Mauritani a. The i nteracti on between stocki ng rates and rangeland lie 11 s 
is discussed in Section V. The case is made for controlled grazing in 
conjunction with making proper utilization of permanent water sources 
(or adding to those sources). 

The dynamic forage values of the many and varied pasture plants are 
well known in the literature. Consequently, these data were used to 
estimate pasture forage values. In addition to forage value, palatibility 
factors must also be considered; these plant features change by season ' 
with plant growth stage. Thus, forage value assessment, conditioned 
by palatibility, can be estimated by the ability of plants to satisfy 
two nutritional needs of the ruminant: energy needs and protein needs. 
Fodder (or Forage) Units (F.U.) were related to caloric intake (one 
F.U. being equal to 1650 calories). A categorization by four classes 
of fodder (Boudet, 1975) was given according to F.U. and protein values. 
Important annual and perennial grasses, herbaceous species, and wood species 
were valued across growth stage by the Boudet categories, F.U.'s, and 
protein quantity. These approximate valuations were further assigned 
to the 79 pasture cover types. 

Range managers in the Sahel are faced with numerous problems. These 
difficulties include: 1) lack of knowledge of numbers and distributions 
of the 'sedentary' livestock, 2) land tenure problems, 3) uncertain cli
mate, and 4) the "July crisis", i.e., shortage of nitrogen-rich plants 
at the end of the hot season and beginning of the rainy season, leading 
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to reduction in animal vigor and productivity. A number of interventions 
addressed toward the solving of the latter two problems are presented 
in' Section VII. In this context, five major topics are examined: 1) 
improvement of natural pasture lands, 2) improvement of livestock feeding, 
3) protection of pasture lands against bush fires and abusive exploitation, 
4) limitation of animal stocking rates, and 5) limitation of nomadism 
and transhumance. The five major areas of improvement are discussed 
in detail, including advantages and disadvantages. 
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CHAPTER 1 

AN OVERVIEW 
OF THE 

THE RESOURCE 
SURVEY 
OF SOUTHWESTERN 
MAURITANIA 

I. INTRODUCTION 

Serious environmental problems face the government and people of 
Mauritania. In the past decade (1968-77), a severe drought, sedentari-
zati on, and popul ati on requi rements have put extreme demands' upon natural 
resources. These demands have resulted i.n envi ronmenta 1 degradati on 
through wind and water erosion, regressive trends in range species and 
range condition, and reduction of forested land area. Among the agents 
of these detrimental processes are the multifaceted interactions among 
agricultural and livestock practices, societal demands for food, fiber, 
and space, and the climatic diversity associated with arid and semi-arid 
zones. In order to fully comprehend the magnitude of environmental problems 
in southwestern Mauritania, to realize the resource potentials, and to 
initiate ameliorative and positive programs, a complete body of information 
concerning renewable land resources was required. The environmental needs, 
potentials, and problems for the whole of I~auritania are further addressed 
in a recent U.N. Sahelian office report (UNSQ, 1981). . 

Numerous site-specific and special-purpose studies have been com
pleted in t.Jauritania. These investigations are, however, restrictive 
by design, age, and specific purpose. While these' studies can be used 
to corroborate other smaller scale surveys, they cannot be easily incorpor
ated into region-wide resource data bases. Synchronous collection of 
resource data is needed to assure uniformity in the establishment of 
baseline conditions. The extent and condition of various resource para
meters is needed to furnish a foundation upon which national planning, 
implementation of remedial actions, and future updating of dYnamic resource 
characteristics can be built. Region-wide natural resource data provide 
such a foundation. 

In large-area surveys, small scales provide the best compromise 
between the level of detail and the expense and time needed to complete 
the survey. Landsat satellite data have been used successfully in several 
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small-scale, country- or region-wide resource surveys. Generally, 
multistage approaches are employed in Landsat-based surveys; the stages 
include Landsat Multispectral Scanners (MSS) and Return Beam Vidicon 
(RBV), aerial photography, and ground observation and sampling. Landsat 
base images, though limited by a small scale, offer synoptic, near-ortho
graphic and multispectral coverage. The multidate coverage by Landsat 
further affords a potential for updating changes in resource variables, 
such as rangeland trends, land use, and erosion. 

Regional inventories of Mauritanian renewable resources were virtually 
nonexistant. It was the aim of Phase 2 of the Mauritania Renewable 
Resources Management project to establish baseline data for a national, 
renewable resources plan. This was achieved through the utilization 
of a Landsat-based, multistage resource survey. The renewable resources 
inventoried in the 150,400 km2 project area in southwestern Mauritania 
(Fig. 1-1) included pasture lands, forest lands, soils, and geology; 
additional correspondent interpretations and land conditions were also 
included. Reversal of environmental degradation and development of 
positive approaches to resource utilization through management and inter
vention plans requires an accurate indication of the location, extent, 
and condition of the current resource situation. 

II. APPLICATION O'F REMOTE SENSING TO THE MAURITANIAN SURVEY 

Remote sensing is defined by the American Society of PhotogrammetrY 
as follows: 

imagery ••• acquired with a sensor other than (or in addition 
to) a conventional camera through which a scene is recorded, 
such as by electronic scanning, using radiations outside the 
normal visual range of the film and camera--microwave radar, 
thermal infrared, ultraviolet, as well as multispectral. 
Special techniques are applied to process and interpret remote
sensing' imagery for the purpose of producing conventional maps, 
thematic maps, resources, surveys, etc., in the fields of 
agriculture, archaeology, forestry, geography, geology and others. 

The Renewable Resources Management (RRM) project employed near-infrared 
and visible spectrum imagery, as well as digitally enhanced Landsat 
imagery, in completing the resource survey. 

The Landsat satellite imagery consisted of MSS and RBV data. The 
MSS data are collected in four spectral "bands": band 4, 0.5 to 0.6 ]lm 
(green); band 5, 0.6 to 0.7 ]lm (red); band 6, 0.7 to 0.8 ]lm (near-infrared); 
and band 7,0.8 to 1.1 ]lffi (near-infrared). The RBV imagery (Landsat 
3) is collected by a two-camera system that records data in the 0.505 
to 0.750 ]lm spectral region. Scene coverage for a Landsat t~SS scene 
is 185 by 185 km, whereas RBV coverage is 98 by 98 km (4 RBV scenes 
per MSS scene). The instantaneous ground resolution (i.e., the ground 
spot viewed at any instant by the optical system) is 0.45 ha for Landsat 
MSS and 0.10 ha for RBV. The Landsat satellite completely covers the 
earth every 18 days from an altitude of 917 km (coverage for Mauritania 
is shown in Fig. 1-2); however, recording and data handling facilities 
are limited and as a result HSS and RBV data are not transmitted continously 
over the 1 and surface of the earth. 
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Color infrared (CIR) film is sensitive to radiation in the visible 
and near-infrared portions of the electromagnetic spectrum. Since grow
ing vegetation absorbs radiation in the blue and red portions of the 
spectrum and reflects radiation in the green and near-infrared bands, 
erR photography (and a composite of ~lSS bands 4, 5, and 7) offers the 
capacity to differentiate between actively growing and dormant vegetation. 
Landscape positions favorable for vegetative growth, some productive 
soils, and some management practices (e.g., irrigation) may often be 
identified on erR photography due to increased vegetative production. 
The differentiation of actively growing vegetation from other terrain 
features provides valuable information in land resource surveys and 
resultant interpretations. The limited coverage of the project area by 
Organi sation pour 1 a Mi se en Va leur du fl eure Senegal (or'1VS) erR photo
graphy (1980 at 1 :50,000 scale) was used by the resource survey staff 
(Fig. 1-3). 

The base map used for all resource mapping-unit delineations was 
a digitally enhanced (4 11SS bands) Landsat t~SS mosaic (Wilson, no date). 
Selection of the Landsat scenes for this mosaic was limited by availability 
of coverage, cloud masking, and image quality problems. All scenes used 
1n the mosaic except one were 1977 images ranging from 6 September. 
to 27 December overpasses; the other scene (219, 47 northeast of the 
Nouakchott scene) was from a 1972 overpass. Two scenes from other years 
had slightly better quality of imagery, years, but selection of data 
in the same time frame (i.e., 1977) outweighed the slight improvement 
in cloud cover or image qua1i-ty from the other dates. All available Landsat 
and RBV scenes were acquired and used in determining placement of mapping 
unit boundaries, i.e., photo-interpretations. 

A hierarchical, or multistage, approach was utilized by each resource 
scientist in completing his respective map. This approach was based 
on photo-interpretation and analyses of multi-date (seasonal and different 
years) Landsat imagery and aerial photography. Preliminary photo-inter
pretative delineations were completed on the Landsat HSS mosaic before 
field work was started. Background materials, including site-specific 
studies and small scale maps together with the experience of the f·lauritan
ian counterparts, were consulted during the preparation of the preliminary 
map. 

Ground-verification trips were one to two weeks in length, and 
the resource teams generally worked separately due to the disparity 
of sampling techniques, i.e., type and number of ground observations. 
Plant samples of mounting quality, quantification of species per unit 
area, rock samples, soil-profile descriptions and soil sampling, slope 
mapping and qualitative estimation of ground cover were some of the 
methods of verifying mappingunit boundaries and descriptions. Specifics 
of the various resource sampling schemes are detailed in the appropriate 
chapters. After collection of the field data and samples, further analyses 
and collation took place in the RRM rlouakchott office. 

The finalization of mapping unit boundaries took place after study
ing the results of the field observations, re-analyzing the Landsat and 
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aerial imagery, and describing the mapping units such that significant 
differences excluded any further grouping or separating of delineations. 
The actual placement of boundaries was an objective task and depended 
upon the indices of each resource specialist and the representation of 
the ground area{s) on Landsat imageries. In the following section, the 
interaction of the various resources that were investigated will be ana
lyzed in light of differences among the mapping unit demarcations. 

Remote-sensing technology was used in this project to provide a 
basis for locating and describing the natural resources of southwestern 
Mauritania. This baseline resource information was collected and analyzed 
for immediate and future utilization by resource managers, planning personnel, 
and appropriate government officials. Remote sensing technology should 
also be considered in designing future activities that result from these 
survey data, as well as further use (i.e., larger scale surveys) to examine 
in detail some of the more proQising land areas. 

The 1980's will see rapid improvement in most aspects of satellite 
remote sensing capability: new satellites will have smaller instantaneous 
fields of view and better spectral differentiation, cartographic utilization, 
and "turn-around" time (Welch and ~larko, 1981; Chevrel et. al., 1981). 
As satellite sensors are improved and the types of available spectral 
information expanded, remote-sensing applications to resource monitoring 
will provide the potential for more precision and better accuracy. 

III. UTILIZATION OF THE RESOURCE MAPS A~.JD DATA 

Before the data in this report can be fully applied, an understanding 
of the term 'reconnaissance survey' is required together with an awareness 
of the relationships among the soil, pasture, and forestry mapping units. 
The inherent strengths and shortcomings of a reconnaissance survey predate 
the types of uses and decisions that can be based upon it. Likewise, 
similarities and disparities among the mapping units of the different 
resources should be understood if integrated programs are to be undertaken. 
(Since the geology map is general in nature and compiled in part from other 
sources, it is not discussed in this section.) 

The level of detail in a resource survey is usually dictated by the 
scale of the base map and concomitantly by the density of ground obser
vations. A scale of 1:500,000 was chosen for this survey because it pro
vided the optimum amalgamation of detail, extent of project area, and 
time required from project beginning to report completion. At the 
1:500,000 scale, mapping units consist of associations and have a minimum, 
prescribed size of 1000 na. As an example of the scale limitations for 
mapping units, a line with a width of 1 mrn on the base map corresponds 
to an on-ground width of 0.5 km. As a consequence, the survey results 
should be used only for general activities, such as broad planning and 
management uses, or in determining the locales for more detailed surveys. 

In Mauritania, the interactions among geology, soils, and vegetation 
show a strong correlation to mapable features. Ideally this situation 
would dictate the use of land mapping units, i.e., composite units, each 
having the reasonably similar attributes of climate., geology, hydrology, 
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soil, flora, and fauna (Young, 1979). However, the differences in dynamics, 
or resistance to change, among the various resources and in the climate
land use interplay in Mauritania lead to the use of individualized resource 
surveys. Consequently, there are four resource maps for the project 
area instead of just one, and a general understanding of the similarities 
and differences among these maps will lead to a more complete utjlization, 
of the survey results. 

Two variables should be recognized before working with the various 
resource maps: 1) the relationship of mapping-unit boundaries to the appear
ance of the specific resource on Landsat imagery and aerial photographs, 
and 2) the methods or levels of partitioning the project area into asso
ciations, or mapping units. Soils and geology are the major features 
that influence the Landsat-recorded spectral reflectance in southwestern 
~1auritania. In many places herbaceous ground cover influences spectral 
signatures, especially sandy areas in the more favorable rainfall zones. 
Woody species are rarely seen as distinct communities on the Landsat imagery; 
exceptions are some of the classified forests in the Senegal River Valley 
and large oases. Woody plant communities exist almost everywhere in 
southwestern Mauritania, but are generally too sparse to be distinctly 
recorded on Landsat imagery (aerial photography at a scale of 1 :50,000 
is useful, but a larger scale is needed for the individual identification 
of woody species by air-photo interpretation). 

The soil and pasture maps were better correlated to spectral reflectance 
(as recorded on Landsat imagery) than was the forestry map, which relied 
more heavily on ground observations for mapping unit boundary placement. 
Several exceptions are noteable; for example, the Landsat-recorded tonal 
and textural patterns of the southwestern Trarza were associated with 
intensity of use and the intermix of Acacia senegal. Acacia raddiana. and 
Balanites aegyptiaca communities and resulted in several forestry mapping 
units, but only two or three pasture or soil mapping units. 

A similar approach was used by each resource survey team in arriving 
at the final delineation of mapping units, but individual criteria for 
mapping unit definition differ substantially. Similarities among survey 
approaches includes 1) elimination of those cover types or soil units 
not likely to occur in a given locale and 2) a listing of expected associa
tions in a given locale, based on imagery representations and known ecologic 
interactions. The various hierarchical criteria are listed as follows 
by the resource and in order, from highest to lowest levels: 

1) soils--soil-climate zones, landform groupings, and soil 
associations", which are based soil slope and other measurable 
soil properties and including composition of differing, but 
nonsepa"rabl e, soi 1 groups 

2) pasture--soil and landform groupings and dominance of major 
plant associations and occurrence of minor plant associations 

3) forestry--dominant plant association, minor associations, and 
density of stocking (trees per hectare), average height, 
level of exploitation, and regeneration. 
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Each resource chapter discusses mapping unit definitions and inter
pretations. Utilization of a single resource map by itself requires little 
explanation, short of the previously mentioned limitations associated with 
reconnaissance maps. If an integrated approach is taken in which all the 
mapped natural resources are considered, some care must be taken in order 
to fully utilize, and to not discount, map differences. It would seem 
that the manner in which the various resource maps are combined would 
be related to the specific purpose of a project. For example, approximation 
of general levels of animal-carrying capacities could involve mapping-
uni t i nterpretati ons from the soil map (erosi on and erosi'on hazard), the 
forestry map (level of exploitation and regeneration), and lastly, the 
most important source, the pasture map (pasture productivity). First 
the project area must be defined; second, the necessary mapping units 
are extracted; third, the pertinent or contributing interpretations are 
selected; fourth, the ordering of the important mapping-unit interpretations 
are determined; fifth, the various resource mapping-unit boundaries (via 
overlays) over the project area are compared and the appropriate boundaries 
are selected; and lastly, the hectares per defined unit are tallied. 

Each cartographic unit represents a unique, natural landscape defined 
according to criteria established for mapping the four features: soils, 
resources. A broad perspective of the geology, soil, pasture, and forestry 
is presented for the defined project area. Areas with suitable potentials 
for certain activities can be located on the appropriate resource map. 
Conversely, areas that are not suitable for certain activities can also 
be located. Other possible uses of the resource data are numerous and 
include the following, incomplete listing: environmental monitoring of 
any of the measured dynamic variables, selection of areas that appear 
promising for development (detailed or intensive surveys or further special
ized ground characterization), use in other on-going projects, use in 
the development of management objectives and applications, extension 
activities and student education. The resource data represented on the 
various maps and described in the following chapters provide a generalized, 
synoptic representation of the current state (1981) of the selected renewable 
resources of southwestern f~auritania. 

IV. DESCRIPTION OF THE PROJECT AREA 

General 

Hauri tani a is the thi rd 1 argest country of West Afri ca with an area 
of 1,030,700 sq. km and approximately 1.5 million people (Fig. 1-1). It 
is bounded on the west by the Atlantic Ocean and on its south, east, and 
north lie the countries of Senegal, Mali and Algeria. Much of r~auritania 
(70-80%) is located in arid regions that normally receive less than 250 mm 
of annual precipitation. The remaining semi-arid regions in the south 
receives, on the average, between 250-700 mm of rainfall; although, in 
the past 10 to 12 years annual rainfall has generally been substantially 
less than average. The project area is located within the western extension 
of the 250-700 mm zon e. 

The project area encompasses 150,400 sq. km, including all or parts of 
seven administrative regions: the Trarza, Brakna, Gorgol, Assaba, Tagant, 
Guidimaka, and Western Hodh Regions (Fig. 1-1). A majority of the population 
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of Mauritania lives in this area, which also includes the Senegal River 
floodplain. The largest concentration of people in Mauritania is in 
Nouakchott, the capital city. The population density, otherwise, decreases 
with distance from the Senegal River. 

The majority of people in this area are involved in livestock production. 
In recent years the livestock industry has shown a shi'ft from nomadic to 
sedentary operations. Flood-recessional and dryland agriculture are also 
Significant contributors to agricultural production. The major crops are 
sorghum and millet. Irrigated lands are minor in extent, but will increase 
as development plans are implemented. Most irrigated lands are located 
on the Senegal River floodplain; rice and maize are the major crops. Oases 
(dates) and garden plots (vegetables) are the least extensive forms of 
agriculture. Gum arabic production in the Trarza and charcoal production 
in the Senegal River Valley or near temporary lakes are or have been signifi
cant for at least domestic use. In many places, the exploitation of Acacia 
senegal and Acacia nilotica has resulted in the local annihilation of these 
important forestry species. 

There are two paved hi ghways in southwestern t1auri tani a--Nouakchott to 
Rosso and Nouakchott to flema vi a Kiffa (Fi g. 1-1). The other secondary 
routes are numerous, but rarely in improved condition. The regional capitals 
are generally accessible by paved or improved secondary roads and, in most 
cases, by the' national airline. 

The Physical Environment (See Fig. 3-1 in Chapter 3) 

I·lost of the land area in the project area has elevations less than 150 
to 200 m above sea level. The exceptions are the Tagant and Assaba Plateaus 
and the Affole, which range in elevation from 200 m to greater than 500 m. 
Another notable escarpment is the north-south Oua Oua ridge in the central 
part of the study area. These topographic highs are generally windswept and 
the soils are shallow to bedrock. The southern Assaba contains the greatest 
variety and amount of vegetation. 

The lowest topographic areas, which have elevations less than 50 m, 
are located along the Atlantic coastline. This area is generally narrow 
and is dominated by saline lands. Littoral dunes are also located in this 
zone, known as the Aftout es Saheli. Vegetation is generally localized in 
areas with optimal watertable levels and tolerable amounts of salinity. 

A huge expanse of high sand dunes is situated immediately to the east 
of the coastal area. Elevations range from less than 50 to 100 m. These 
sands dominate the Trarza and Brakna regions. the interdunes are generally 
distinct and range from calcareous marine deposits to light-colored sands. 
Drainage~lays are very rare; however, an ancient course of the Senegal River 
loops through the southern and eastern parts of this zone (see Geology 
chapter, Fig. 2-2). Vegetation density increases with distance to the south, 
closely correlated with the long-term rainfall isohyets. 

The area between the dune zone and the Tagant and Assaba plateaus 
consists of nearly level plains, desert pavements, and miscellaneous lithic 
buttes and small plateaus or mesas. Elevations are generally between 50 and 
100 m. The soils are largely fine-textured; exceptions are a wind-blown 
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• sandy cover and residual sandy loams and loamY sands. An integrated drain
age system is associated with the area of fine-textured areas of the western 
Assaba, northern Gorgol and all of the Guidimaka except in the northwest 
and an area in the southwest. 11ajor oueds include the Gorgol Noir, Gorgol 
Blanc, lliorde, Ketchi southern Karakoro, and Garfa. The vegetation is 
sparse on desert pavements and through the central part of this area. 
Drainageways generally have more favorable soil-water situations than the 
uplands, and an increase of vegetative density usually marks current alluvial 
boundaries. Further to the south in this zone, the density of vegetation 
increases with increasing average rainfall and/or permeable soils, i.e., 
the sandy soils of the southern Gorgol and Guidimaka Regions. 

To the east of the Tagant and Assaba ,Plateaus, sand dunes domina~e the 
land area. Elevations range from 100 to 200 m. These dunes are generally 
stable in the south and often covered with a wide diversity of vegetation. 
Drainageways are rare in this sandy environment. An ancient drainage system 
extends from north of Boumdeit to Kiffa and joins the Karakora Oued. 

The extreme eastern part of the project area is dominated by sandstone 
plateaus. Elevations increase with distance to the east, ranging from 100 
to 350 m. These areas (the eastern Assaba and western Hodh) are virtually 
inaccessible by vehicle. Drainageways are common and several temporary 
lakes are located east of Kiffa. 

The Climate 

The project area falls within the Sahelo-Saharan climatic zone in the 
north, the Sahelian and the Sahelo-Sudano zones in the south. The climate 
within the project area is characterized by four seasons: a rainy season 
from mid-July to September in the northern areas and from June to early Octo
ber in the south; a short, hot season after the rains (October and l~ovember); 
a cold season from December to February, and an April to 11ay hot season. 

Seasonal extremes and the persistent northeasterly harmattan winds are 
the salient features of the climate. The winds of 1'1auritania blow almost 
year-round. The hot, dusty winds from the northeast dominate; however, winds 
shift to the south and east during the rainy months when moist air is brought 
into the interior. THe coastal area of ~lauritania additionally receives 
cool, moist winds from the Atlantic Ocean. 

Rai nfa 11 Characteri sti cs 

The commonly erratic nature of amounts and distributions of annual rain
fall associated with semiarid and arid regions also applies to southwestern 
t~auritania. Since moisture deficiency is the major limiting factor that 
affects the productivity of Mauritanian lands, precipitation patterns are 
very important. The majority of rainfall is received between June and 
September, the rainy season, while the other months constitute the dry season. 

A surprising amount of rainfall data is available for the study area. 
Cities in the project area with records covering periods of 33 to 59 years are: 
Aleg, Boghe, Boutilimit, Kaedi, Kankossa, Kiffa, 11'bout, ~1ederdra, 11oudjeria, 
Nouakchott, Rosso, and Selibabi. Other cities just outside the region, but 
with rainfall data, include Tamchekket and flatam, Podor, and St. Louis of Senegal. 
There are several sources of weather data and they do not always agree with 
each other. As a consequence, a composite table supplied by Robert Hanly 
(1981) was used for all data calculations. 
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Average annual precipitation is greater in the south than in the north 
of the study area, as shown in Fig. 1-4a. These isohyets, based on 30 years 
(1941-1970) of data, do not show, however, the amount of variation among 
years or averages of other years. Long-term records reveal substantially 
higher average rainfall amounts than that received in the past 10-12 years. 
Fig. 1-4b shows the isohyets of the average annual rainfall for the 11 year 
period from 1970-1980. A general east-west orientation of rainfall isohyets 
marks the 1941-1970 period. Conversely, a marked deviation of isohyeta1 
orientation is noted for below normal years (Fig. 1-5, 1-6). 

Since the data for this project were gathered in the months following 
the 1980 rainy season, the isohyets for that year are included separately 
(Fig. 1-7). Table 1-1 gives precipitation totals for selected cities in the 
region. This table clearly shows a range of variations, Nouakchott receiving 
only 44.1% of its norm while Aleg, only about 350 km to the east, received 
over 100% of its norm. These differences in rainfall were reflected, in general 
in the biomass production and the condition of< the pastures. In 1980 the 
10 stations of Table 1"-1 received an average 76.4% of normal rainfall wHh a 
standard deviation of 15.7% which would seem to be a somewhat moderate varia
tion. 

Table 1-1. Precipitation in 1980. 

City Rainfall Average % of Average 

Aleg 258.5 mm 245.6 mm 105.3 
Boghe 264.3 mm 323.6 mm 81. 7 
Boutilimit 155.4 mm 183.2 mm 84.8 
Kaedi 282.7 mm 359.9 mm 78.5 
Kiffa 266.0 mm 343.4 mm 77.5 
Wbout 265.0 mm 323.6 mm 81.9 
Nouakchott 51. 1 mm 115.8 mm 44.1 
Rosso 216.1 mm 286.0 mm 75.6< 
Selibaby 381. 0 mm 609.0 mm 62.6 
Tidjikja 107.0 mm 149.0 mm 71.8 

Receiving average or above average rainfall does not necessarily result 
in an increase in area-wide biomass production. The effectiveness of rainfall 
(i .e., infiltration) is a key factor, and it is often reduced because of high 
intensity, short duration rainstorms. Rainfall intensities of over lOOmm/hr. 
are not uncommon. The infiltration rates of soils vary according to soil 
texture, slope, and surface cover. Where sloping, bare, fine-textured soils 
occur, most rainfall runs off. In rocky regions, runoff percentages are also 
extremely high, and flooding is a possibility, especially if heavy rains 
last for more than 30 minutes. Throughout the central part of the study area, 
the fine density of drainage and the paucity of upland vegetation indicates 
high runoff rates. The sandy zones, however, can be expected to have low 
runoff rates and consequently, more infiltration. 

Frequencies of annual precipitation rates are given in Figure 1-8 for 
Nouakchott, Tidjikja, Boutilimit, Rosso, Kiffa, Kaedi, and Selibaby as examples 
of yearly variations. The southerly stations (higher average precipitation) 
have notably wider ranges of rainfall amounts, e.g., Nouakchott vs. Selibaby. 
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Within each rainy season there is much irregularity in the timing and quan
tity of the rains. It follows logically that this increa$es the risks of 
failure in rain-dependent agriculture. 

Temperature and Evaporation Potentials 

The average annual temperature on ttie coast is greater than 260C while 
in the i nteri or it is greater than 2SoC. As wi th rai nfa 11, there is both 
seasonal and geographic variation. The average monthly temperatures range 
from a hi gh of 360C in the Gui dimaka duri ng ~lay to a low of 200C in the 
western Trarza during January (Leroux, 1977). In the RRl'1 area of activities, 
the average January temgerature is about 220C (Fig. 1-9a), while the monthly 
average for April is 30 C (Fig. 1-9b). 

Haximum daily temperatures near 4SoC are common in the interior during 
the April-June period. Minimum daily temperatures approach 100C throughout 
much of the proJect area in January, and low monthly averages for January 
hover around 13 C. Seasonal and daily extremes are greatest in the interior, 
whereas the maritime currents tend to ~inimize seasonal temperature differ
ences in the western Trarza. 

Estimated evaporation potentials fall in the range of 4500mm/yr. with 
400 to 500nm in the months of ~1ay and June. Steady winds, low humidities 
(yearly average of 33%) and high temperatures contribute to this extremely 
high potential. 
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CHAPTER 2 

GEOLOGY, 
STRUCTURES 
and 
HYDROGEOLOGY 

I. INTRODUCTION 

The study area, located in the southwestern corner of The Islamic 
Republic of t·1auritania, is an area of moderate relief. The eastern part 
is hilly and higher than the western extent, with solid rocks mostly ex
posed on the surface. It has a well-developed drainage system. The 
western part, known as the "Trarza,", 1 ies within the Senegalo-~1auritani an 
basin, has low relief, and is mostly covered by aeolian sands in the form 
of sand dunes and sand sheets. Depressions, locally known as "Aftout", 
as well as inter-dunal flats, are common in this area. 

The region has been studied by several researchers and institutions. 
However,> thi s study, the fi rst util i zing Landsat data, has revealed a 
considerable number of structures and features that have not been reported. 
These new findings should prove to be of great importance in groundwater 
and mineral explorations. The Landsat imagery was also helpful in making 
significant corrections for boundaries of several geologic units. 

The main objecti ves of thi.s survey are ltsted as follows: 

1. the production of a surface geologic map showing the different 
geologic units and their relationships 

2. the identification and mapping of all geologic structures in the 
area 

3. the generation of a hydrogeologic map based on the geology 
and structures of the area combined with the data for the 
existing ground water conditions. 

II.GEOLOGY 

The geologic formations represented in the area cover a broad range 
of the geologic column, ranging from Pre-Cambrian to recent. The different 
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formations are well-exposed in the central and eastern parts of the' area; 
they are obscured beneath a mantle of aeolian sand deposits of variable 
thickness in the west and northwest. The foJlowing section is a des"crip
tion of the different geologic formations found in the project area, be
ginning'with the oldest. 

Pre-Cambrian 

These Pre-Cambrian rocks occur at the western end 'of the African 
Continental Shield. They outcrop 'nortli of Selibabyand east of Magta 
Lahj ar where they form a" di scontinuous ri dge trending north-south. There 
also are a few small isolated outcrops west of the main ridge. 

The main rock types are granites, granodiorites and diorites. The 
granites are mostly alkali and monzonitic with flluscovite" and bio-
tite. The diorites contain a small percentage of quartz'. These rocks 
have been shown to be 1300 million years old (Afia, 1978),. 

Cambrian 

The Cambrian rocks include a variety of metamorphic rocks, mainly 
chlorite and sericite schists, together with mica schists. Within the 
schists are bands of hard quartzites that form high ridges, known as the 
Oua Oua hills, trending north-south. The schists overlie the granites 
and occupy a wide ZOlle, trending in a north-south direction. 

The western boundary of the schists marks the eastern periphery of 
the Senega10-Mauritanian basin in which the Eocene sandstones and lime
stones were deposited. To the east, the schists are overl ain by metamor
phosed volcanic and sedimentary rocks that belong' to the Upper Cambrian. 
The metamorphosed volcanic rocks are mainly acidic. 

All of the above mentioned Pre-Cambrian and Cambrian formations con
stitute what is known 'as "L 'Arc Des Mauritanides" because of the arc 
shape they form. Th,is arc separates the Taoudini sedimentary basin to the 
east, and the Senega10-Mauritanian basin to the west. It extends from 
Senegal in the south to near the Moroccan boundary in the north. The 
rocks of the "Arc of Mauritanides" were exposed to intense tectonic move
ments, the effect of which is clearly noticeable in the schists, which are 
highly deformed, folded and faulted. 

Cambro-Ordov.ician 

These are the sedimentary formations that Tie unconforma"bly over the 
meta volcanics and meta sediments and to the east of them. They form 
the base of the Assaba and Tagant plateaux. They also outcrop 'on the 
surface forming the plain east of the Assaba plateau. These sedimentary 
formations are mainly mudstones with some horizons of argillaceous sand
stones and tillites. The beds dip gently towards the west. 

At the northwestern side of the Assaba, a band of tillites of the 
same age outcrops, showing distorted irregular bands. It is cut and 
displaced by a northwest-southeast fault. 
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The unconformity between the Cambro-Ordovician mudstones and the 
underlying meta volcanics and meta sediments was -caused by a Hercynian 
horizontal sheet movement ( Afia, 1978). The thick succession of the 
hard, quartizitic sandstones were then deposited, formin-g the Assaba and 
Tagant plateaux. They are either horizontally bedded or dip slightly 
towards the west. They are highly fractured and faulted. 

Further eastwards there are Cambro-Ordovician outcrops of finer 
sandstones and tillites that form nearly horizontal beds. 

Tertiary 

The western part of the area, between the schists to the east and the 
ocean to the west, is a depositional depression, known as the Senega10-
Mauritanian basin. There the Cretaceous sediments were deposited, and 
then covered by the Eocene sandstones, marls, limestones and dolomites, 
which outcrop west of the schists of the "Arc des Mauritanides", from 
south of Maghama to Kaedi to A1eg. They dip gently towards the west and 
di sappear under the deposits of the "Continental Terminal", whi ch appear 
on the surface in a relatively small triangle west of the Eocene sand
stones and north of the Senegal River (north of Bababe and Boghe). 

Quaternary 

The Quaternary deposits include the terraces of the Senegal River 
and the marine deposits in the western part of the Senega10-Mauritanian 
basin. These can be seen in the Rkiz lake depression, and the surround
ing area, and the area along the existing coast line in the salty flats 
known locally as "Sebkha". 

The most extensive deposits are the aeolian 
types of sand dunes and undulating sand sheets. 
reddish to yellowish to grey-white, depending on 
of the iron content of the sand. 

sands that form different 
They range in color from 
the degree of oxidation 

The alluvial sands, silts and clays in the seasonal stream beds of 
the drainage systems vary in thickness and lithology depending on several 
local factors, such as the parent rock, the slope gradient and the quantity 
of water running through the stream. 

The results described in this-section are displayed in the accompanying 
geologic and structural map at a scale of 1 :500,000. 

III. STRUCTURES 

The region has been subjected to four tectonic movements, from the 
Archean movement to the Hercynian movement. The effect of these move
ments has resulted in variable degrees of metamorphism shattering of 
rocks, deformation and tilting of the old beds, and a considerable number 
of folds, faults and fractures. 

The relatively younger formations_, which were affected only by the 
last tectonic movement, still retain their original horizontal bedding. 
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These include the sandstones of the Assaba and Tagant plateaux, the 
sandstones and tillites east of Kiffa, and the Eocene sandstones and 
dolomites between r·laghama and Aleg. The only effect of the last tectonic 
movement on these formations was the large extent of faulting and 
fracturing, which is clearly visible in the Landsat images. 

A thick layer of aeolian sands covers the northwestern part of the 
area. For this reason a geophysical survey. is recommended for that area 
to reveal the configuration of the depositional basin and any structures 
that might exist. 

A previ ous investi gati on (Afi a, 1978) menti oned that the log study 
of several wells in the basin showed that a north-south trending ridge 
of crystalline rocks in the bottom of the basin divides it into eastern 
and western sub-basins. 

Domes, 

Two dome structures east of the vill age of A 1 eg were i dentifi ed on 
the imagery. The eastern dome trends in a northwest-woutheast di rection 
and is 33 kilometers long and 17 kilometers wide. It is plotted on the 
geologic map of Mauritania (Bureau de Recherches Geologiques et Minieres, 
1968) as a serpentine mass within the quartzite and schist formation. 

The western dome trends in a north-south direction and is 45 kilometers 
long and 30 kilometers wide. This dome was not mentioned in previous 
studies and maps. It lies mostly within the Eocene sandstones and dolo
mites, with schists in its northeastern edge. The dome is gently dipping 
in all directions. It is recommended that these features be studied in 
detail as they might revea,l valuable information for hydrogeologic or mineral 
investi gati ons. ' 

Faults and Fractures 

One well-publicized advantage of the regional view offered by Landsat 
images and mosaics is that they reveal linear features indicating faults 
and fractures that might not otherwise be identifiable. This is the case 
with our study area, particularly the eastern part where the solid rocks 
are exposed on the surface. Numerous faults were located that were not 
shown by previous studies. 

The Assaba and Tagant sandstones, as well as the schists and quartzites 
west of the Assaba, show considerable faulting and fracturing. The gen-
eral trend of the fractures range from northeast-southwest to east north
east-west southwest. A few others trend north-south and northwest-southeast. 
The most prominent fault in the region extends northwest of Kiffa (passing 
just east of Kamor village) until it disappears under the sand dunes in 
the northwest. This fault shows considerable displacement and trends 
northwest-southeast for a distance of about 160 km. The faulting effect 
and displacement is clearly visible in the Assaba sandstone escarpment, 
as well as in the tillite rocks west of it. The northeastern block is 
displaced towards the northwest for about seven kilometers. 

Another prominent fault extends in a northeast-southwest direction, 
west of the vi 11 age of Hatam on the Senegal Ri ver. The fault extends for 
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about 150 kilometers, cutting through the Eocene sandstones and the 
schists. The northwestern block was uplifted, bringing the Pre-Cambrian 
granites to the surface. 

It is recommended that a field study be made of the plotted faults, 
to indicate their displacement and their relationship with one another 
and the adjoining rocks. Such a study may reveal valuable information 
about ground water occurrences. 

IV. HYDROGEOLOGY 

The study area can be divided into three different hydrogeologic 
zones. They are as follows: 

1. The Senegal River Valley Zone 
2. The Hestern Zone 
3. The Eastern Zone. 

The Senegal River Valley Zone 

The Senegal River Valley is the most productive and the ~st popu
lated part of the country. (The boundary with Senegal follows the main 
ri.ver channel.) Hater is drawn by pumps from the river to irrigate the 
small farms along the valley. Shallow wells are dug through the valley 
alluvium and give a good supply of water. The water of these wells and 
the river water are connected so that the static water level in these 
wells follows the fluctuation of the river's water level. However, during 
the dry season when the flow of the river drops, the water from the ocean 
advances up the river to Podor, affecting the surrounding alluvial banks 
by raising its salinity. A dam is planned to be built at the mouth of the 
river to solve this problem. This dam will save the river's flood water 
now lost to the ocean. It also will protect the agricultural lands from 
the transgression of sea water during the dry season. 

The Western Zone 

This zone is located in the Trarza basin and it is part of the 
Senegalo-Mauritanian basin. Ground water is found in most of this zone 
at several depths and with variable quality. Figure 2-1 shows the static 
water level contours and the salinity contours based on the existing 
wells in the area (Bureau de Recherche Geologiques et Minieres, 1962). 
A boundary was drawn showing the western limits of fresh ground water. 
Beyond this line the water is saline. Another boundary marks the eastern 
limit of the aquiferous zone ·of the basin. 

Many of the wells of the region are hand-dug and do not penetrate 
beyond the upper horizons of the aquifer. The aquifer is recharged by 
the runoff from the eastern highlands and by the modest contribution 
from the low precipitation received in the region. 

A buried channel of the Senegal River was located on the imagery 
(Fig. 2-2}; no mention of this has been made in published works. This 
old channel is exposed from a point west of the city of Kaedi on the 
river northward to Aleg Lake. From here it can be seen through tne over
lying sand sheet as it turns westward and then southward in a large arc 
going through Lake Rkiz, and then crossing the existing river channel to 
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WA TER LEVEL CON rOURS 

Static water level contours with values in meters 
below mean sea level 

Western limit of the Trarza Aquifer 

Eastern limit 'of the Trarza Aquifer 

Seasonal streams, dotted where buried 

Coastline 

Senegal River 

Seasonal lakes 

SALINITY CONTOURS 

Water salinity contours with values 
in grams per liter 

Old buried river boundary 

River valley limits 

Local aquifer basin 

Coastline 

River boundary 

Seasonal 'lakes 

Fig. 2-1. Static water level and salinity contours. 
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Fig. 2-2. A Landsat mosaic of band 7 images shows the buried river 
channel, marked by arrows, which forms a big curve extending from east 
of Bababe village to Lake Aleg to Lake R'kiz to Lake Guier in Senegal. 
Approximate scale is 1:1,600,000. 



Lake Guier in Senegal. The part of the old channel from Lake R'Kiz to 
Lake Guier is probably controlled by a fault system trending northeast
southwest parallel to the general trend of faulting in the region. 

The change of the river channel may have been caused by one or 
more of the following factors: 

1. Tectonic movement resulting in a change of topography 
2. Periods of droughts when the weak flow of the river silted 

up its original channel, and during a subsequent rainy period 
the river cut a new channel 

3. Periods of alternating transgression and regression of the 
ocean adding a thickness of deposits in the area through 
which the river opened its new course 

4. The transgression -of wind-blown sand from the northeast buried 
the river channel and caused it to be diverted towards the 
south. 

This old river channel is not recharged by the existing river since 
the level of the buried channel is higher than the existing river waters. 
A suggestion to utilize this old channel is made in the recommendations. 

TI'!e' Eastern Zone 

This zone comprises the hilly part of the study area with solid 
rock formations exposed on the surface. The area of quartzitic sandstones 
forming the Assaba and Tagant plateaux are dry, except for the water 
stored in the fissures, fractures and faults, whi ch are issued as peren
nial springs around the edges of the escarpments. 

Other formations such as the gneisses, granites and schists are 
devoid of water except in the zones of weathered and fractured rock, which 
give poor yields of water. Depending on the composition of the host rock, 
this water may be high in salts. 

Subsurface water in alluvial stream beds is a major source of ground 
water in the area. The quantity and quality of the available water de
pends on the thickness and porosity of the alluvial deposit and on the 
amount of recharge. 

The occurrence of water in most of this area is difficult to predict. 
Therefore, it is appropriate to study, in the field, each location in 
need of water, to find the best solution to water problems, 

Locations that are be1.ie'ved to have the best probabil ity for ground 
water occurrence are marked in Figure,2-3. The basis. for this assessment 
is the occurrence of faulted and fractured zones that appear more likely 
to carry water. 

In areas where no ground water can be found, the only alternative 
is surface water storage behind dams or in dugouts in locations suitable 
for collecting and storing water. 
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v. RECOMMENDATIONS AND CONCLUSIONS 

It is evident that the area has high water supply potential that is 
not fully or properly utilized. Following are the proposed procedures 
for developing the water resources of the area: 

1. Conduct a detailed geophysical survey to investigate the following: 
a. Buried river channels and tributaries 
b. The Trarza basin and its aquifers 
c. Geologic structures and aquiferous zones under the 

sand cover in the north\~estern area 
d. Hater-bearing zones in the weathered and fractured 

rock areas. 
2. Drill deep bore holes in the western basin to tap the lower 

levels of the aquifers. 
3. Divert part of the f100~ water of the Senegal River by building a 

barrage near Kaedi, thus forcing the water through the old 
channel up to A1eg. This would require the removal' of the 
sand barriers across the channel. This should recharge the 
old river bed through which numerous wells can be dug and give 
a good supply of high quality water. This project should 
also improve the quality of soil around Lake R' Kiz by the 
flushing out of salts 

4. A number of sizeable streams cross the quart?ite ridge (the 
Qua Qua Hills} which act as a natural barrier. Reservoirs can 
be constructed in these locations which would hold a supply of 
water. 
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CHAPTER 3 

SOIL SURVEY 

I. INTRODUCTION 

Proper utHizati'on of land resources is necessary for the mainen
ance of the environment. In little knovm areas, regional surveys pro
vide information about the distribution and characteristics of the land 
resources. This information is required before effective regional 
strategies can be implemented, e.g. land use planning, conservation 
management, agri cultura 1 'de vel opment. 'Soi 1 survey is an important com-
ponent within a land resource survey. . 

Reconnaissance surveys offer a realistic compromise between the 
intensity of field investigation and the extent of the survey area. 
Reconnaissance soil survey is defined by scale, normally from 1:100,000 
to 1:1,000,000, and by the fact that original field investigation takes 
place. Hovlever, only a part of the soil boundaries are actually located 
in the field (Soil Survey Staff, 1952). 

In southwest Mauritania, excluding the Senegal River Valley, little 
was known about the extent and distribution of soils. The objectives 
of this general purpose survey were to delineate the major soil asso
ciations, to determine the soil suitabilities and soil limitations, 
and to record current land conditions, namely, relative vegetative cover 
and the degree of erosion of the surface soil. 

II. GENERAL DESCRIPTION OF, THE PROJECT AREA 

This section is intended to briefly illustrate those factors that 
relate to soil formation and the use of the soil resources within the 
project area. All descriptions and information presented in this sec
tion should be assumed to be wihtin the limits of the project area, 
unless otherwise noted. More complete discussions of geography, geology, 
climate, and vegetation are found elsewhere in this report. 
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Physiography 

Elevations are generally low with a majority of the land area lower 
than 150m. The range of elevations is from near sea level in the south
west to over 500m in the northwest on the Tagant Plateau. The regional 
slope is southerly and southwesterly. All i nteri or drai nageways are 
intermittent and most eventually flow into the Senegal River, the only 
perennial water course. tlearly the entire area is in the Senegal River 
Basin; exceptions are the discontinuous drainageways in the extreme north 
and northwest, among the numerous dune fields. Several ancient drainage 
courses are evident, notably to the north and northwest of Kiffa. The 
majol" drainageways, or oueds, are the Gorgol Noir, Gorgol Blanc, Garfa, 
tli orde, Ketchi, and Ka rakoro. NUf'lerous drainageways exi st throughout the 
middle and southeast areas; runoff in this area is intensified by a bare, 
dense soil surface. 

The land surface is an old erosional surface with the exception of 
Quaternary Peri od sand dunes and recent all uvi a 1 deposits. Severa 1 major 
geologic processes have been active in producing the present land surface. 
Deflati.on, including the pediplanation process (Thornbury, 1969), aeolian 
sand deposition, and fluvial deposition are the major factors in the 
formation and/or alteration of the landforms. The intensity of the above 
geomorphic processes has been conditioned by the climate and the nature 
of the parent rocks. The types of parent rock are the major factor in 
determining inherent fertHity of soils. Slow weathering and infrequent 
wetting o,f the regolith leads to a preponderance of shallow and sandy 
soils in the dry tropics (Young, 1976); this is the case throughout much 
of the project area. 

Several geologic ,provinces exist in the area and are more thorough
ly described in the geology section. Hithin these provinces, six dominant 
landforms were ,'recognized as follows: 

1) alluvial deposits 
2) sand dunes and aeolian sands 
3) pediments or reg 
4) COil,sta 1 dunes, sebhkas, mari ne ,terraces 
5) rocky plateaus and outcrops 
'6) undifferentiated 'uplands. 

Landforms and climatic regimes were used as an initial- means of 
partitioning the project area (Fig. 3-1). Hore complete landform 
descriptions are included in the Brief Napping Unit Description Section. 

Climate 

Climate has contributed and continues to contribute greatly to the 
character of the present-day 1 and surface of southwestern ~lauritani a. 
The distribution and variability of the rainfall together with high 
evaporati ve demands, hot temperatures, and hi gh wi,nd vel ociti es i nfl u
ence the stability and utility of the land. t10isture deficiency is the 
major factor which affects the productivity of agricultural crops and 
rangeland plants. 
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The majority of the project area is in the Sahelian climate zone; 
the southern two-thirds of the Guidimaka Region is in the northern 
Sudanian zone. The "wet" season is characterized by a three- to four
month period of rainfall during the summer and the dry season encompasses 
the remainder of the time. The range of average annual precipitation is 
from less than 150 mm to more than 600 mm (the characteristic variability 
of rainfall makes it imperative that a statistic of variance be considered 
when viewing isohyetal maps). Annual rainfall in the last 10 years has 
been considerably below "normal". Temperatur-es are hot; seasonal contrasts 
are more pronounced in the interior. 

Soil moisture and temperature regimes are important features in soil 
survey. These climatic indices are basic, high-level criteria in soil 
taxonomic classification (Soil Survey Staff, 1975). The project area is 
divided into four moisture and temperature regimes (Fig. 3-1); they 
are Soil Zone A of limited moisture where the soil moisture control sec
tion (soil depth of 10 to 30cm) is moist in most years for 90 'consecutive 
days ("ustic") and Soil Zones B, C1, and C2, which are three divisions 
of "aridic" and "torric" regimes, i.e. hot and dry areas with fewer than 
90 consecutive days when the control section is moist. Limited areas of 
"aquic" moisture regimes exist in low-lying or run-in positions where the 
ground is saturated for lengthy periods. The "ustic" zone forms a transi
tion between the dry savanna zone and the semiarid zone, and it is coin
cidental with fundamental changes in soil-forming processes, e.g., leaching 
of soluble products of weathering (Young, 1976). 

In past geologic time significantly different climatic regimes have 
existed in the project area; this is evidenced by the advanced development 
of several soils in Soil Zone B. Since the most useful application of 
soil-climatic regimes is potential for crop production, only the present
day climatic regimes are considered. Another important factor that 
affects the moisture control section is position on the landscape and the 
slope shape (viz., rectilinear, convex, or concave). Lower slope positions 
and concave slopes often receive additional moisture through runoff. 
Conversely, steep slopes may be droughty even in zones of adequate rain
fall. Runoff is an important feature in both the development and utility 
of soils in r1auritania. 

Strong winds are a feature that has been influential in the on-going 
erosional processes in Mauritania. The susceptibility of land to wind 
erosion increases with coarse soil textures and sparse vegetative cover. 
The loss of surface soil through erosion is almost always significant to 
land productivity. The addition of wind-borne dust to I~auritanian soils 
is an unknown, but apparently a substantial, quantity. 

Land Use 
The major use of land is for livestock production. Pasture or range

land types, typical herbaceous and woody species, and pasture potentials 
are discussed in detail elsewhere in this document. Cattle, goats and 
sheep are the major types of livestock along with significant numbers of 
camels and donkeys. Several aspects of livestock production in Mauritania, 
namely overgrazing and high stocking rates, have created environmental . 
problems. In areas that are highly susceptible to erosion, proper range 
management is a necessary long-term practice for soil conservation. 
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Agri culture is the other important use of 1 and in Hauritani a. Cl i
matic and soil 'factors are the main determinants in the type, yield, and 
extent of crop production. Several zones and types of agricultural pro
duction are identified in the following paragraphs; the data presented are 
based in part on two RAMS documents (Kraiem, 1980; RAHS, 1981). 

The first zone is the Senegal River Valley. The valley is a major 
area of recessional, irrigated, and dryland agriculture. Sorghum is 
the major crop produced on the flood-recession lands; other crops are 
maize and cowpeas. The annual production is tied to the extent of 
flooding. The confl uences, of the Gorgol and Garfa Oueds wi,th the Senegal 
River Valley have the largest concentration of cropped area, the annual 
extent being over 20,000 ha. Irrigation is limited in extent; paddy rice 
is the major irrigated crop. Two areas, one near Rosso and other near 
Kaedi, constitute the largest areas under irrigation; they have a combined 
area of over. 1300 ha. Small village irrigation sites «25 hal are 
numerous and total over 100 with an area of more than 2000 ha. Two crops 
are normally harvested each year. Paddy rice is grown during the rainy 
season and vegetables are the second crop grown during the cool, dry 
season in the Trarza, while rice and, maize are the main crops outside the 
Trarza. Dryland agriculture is practiced at the boundaries of the Sene
ga 1 Vall ey with mill et bei ng the domi nant crop. Corn in the Gui dimaka 
Region and beref are other major dryland crops. This type of agriculture 
relies entirely on rainfall and thus the areal extent varies with annual 
precipitation. 

The second zone is the rainfed agricultural region. The area en
compassed by this zone varies according to annual precipitation, but it 
generally includes the area of land that receives more than an average 
of 350 mm/yr. The major crops are sorghum and millet; they occupy approxi
mately 80 percent of the cropped areas. Other crops are beref, corn, 
cowpeas, rice, and peanuts. The varieties of millet and sorghum are often 
mixed within fields. 

Recessional agriculture occupies the'third zone. It is practiced 
throughout the middle of the project area and this land use is especially 
prevalent where runoff is enhanced by the character of the land surface. 
Sorghum is the major crop in this zone. Traditional dams or dikes are 
more preval ent than modern dams. Several l'arge areas behi nd modern dams 
are noteworthy because of their areal extent, namely, the areas at Guimi, 
Chogar, Mal, Sangarafa, Magta Lahjar, Aleg, and Djonaba. 

The remaining types of agricultural production are located in palm 
groves and vegetable farms (i.e., outside of the Senegal River Valley). 
The areal extent of these two types of agriculture is limited but never
theless very important locally. Dates and vegetable crops are the major 
produce of the palm groves, which occur where high water tables exist. 
The majority of palm groves are found in the Assaba and Tagant regions. 
Vegetable farm products include most common types of produce, e.g. potatoes, 
tomatoes, onions, etc. This type of production is generally located. 
near larger cities, (viz., tlouakchott, Rosso, and Kiffa.) 
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III. MATERIALS AND METHODS 

During the course of the soils investigation several levels or stages 
of observation were utilized. The stages were Landsat satellite false color 
imagery (1:500,000 and 1:250,000·), 1980 color infrared photography 0:50,000), 
low altitude aircraft observation, and ground observation and sampling. 

The initial soil mapping units were delineated on Landsat imagery and 
based on photo interpretation together with other sources of information, 
i.'e., world soil maps (FAD and U.S. Soil Conservation Service), geologic 
and topographic maps, and other site specific studies. The preliminary 
delineations provided the basis for planni"ng and implementing field in
vestigations. 

, .Ai rcra ft fl i ghts over the project area preceded fi e 1 d observati on, 
and they provided the survey team with· a brief overview of terrain. 
Fi el d observati on and sampl i ng began January 15 and ended Hay 19. The 
following field observations were recorded throughout the project area: 

1) sl.ope 
2) surface texture 
3) ground cover (vegetation and coarse fragments) 
~) land use and condition 
5) degree o.f erosi on 
6) type and density of alluvial lands 

Soil sampling and site description were divided into "detailed" soil 
profile description and "nonprofile" soil samples (Fig. 3-2). Soil pits 
were located in areas representative of mapping units. Profile and 
site description forms were used at each soil pit (Horcester and Dalsted, 
1980). Samples were taken from each soil horizon for physical and 
chemical characterization. Depth of soil profiles was variable but, in 
general, it was less than 1 meter. I~onprofile samples were taken to 
describe properties of minor soils and several major soils in the drier 
zones. . 

Chemical and physical characteristics of soil samples were deter
mined by the members of the survey teams using portable soil testing 
kits. Electrical conductivity (EC), pH, cation exchange capacity (CEC), 
and base saturation (BS) were the major analyses. The methods and kits 
are described in Appendix A. 

The final landform-soil delineations were completed after the field 
observati on phase and the soi 1 1 aboratory characteri zati ons. Napping 
unit names were completed according to landform-soil features and climatic 
regimes. Each 'mapping unit was composed of one to three major components. 
Estimation of the composition of each mapping unit was determined accord
ing to one or more of the following terms of references: 

1) field observation 
2) site description (profile and/or nonprofile) 
3) aircraft reconna'i ssance 
4) air photo- or Landsat-based interpretation 
5) published information. 
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Soil properties, potentials, and interpretations were assigned to 
each major mapping-unit component; the criteria and classes are defined 
in Section VI and Appendix B. 

IV. UTILIZATION OF THE SOIL MAP 

Each mapping unit represents a unique soil-lanscape within its 
respective climatic zone. The mapping units have one or more major soils 
and a variable number of minor soils--each of which composed less than 
15 percent of a uni t. Throughout the survey, ground observations ~Iere 
used to assist in the definition of major and minor soils within most 
mapping units. Soil'profile descriptions and nonprofile soil samples 
were used to typify the major soils and, in some cases, important minor 
soils within most mapping units. Each soil mapping unit was defined by 
soil-l andscape characteri sti cs that set them apart from all other mappi ng 
units. 

The soil-landform map in the attached map foider shows the distri
bution of the mapping units, and together with the appropriate interpre
tations it displays general land-use potentials. Only general land-use 
considerations should be undertaken because of the small scale of the 
soil map. Most mapping units are ,represented by a soil profile or non
profile description(s) that, in the best judgment of the survey team, is 
typi ca 1. Neverthel ess, a range of soil characteri sti cs that affect man
agement exists for each mapping-unit component, and this factor along 
with the small scale precludes detailed planning efforts. The survey re
sults should be used as a first step in the land-use planning sequence, 
that is, collecting and analyzing the appropriate data (Hudson, 1971). 

In the following sections (V and VI), the soil mapping units are 
described, and interpretations for various uses are presented. These 
interpretations have been compiled for the major soils within mapping 
units unless otherwise noted. Tabulations of various soil properties and, 
soil interpretations (e.g., erosion hazard) are listed by mapping unit and 
areal extent (km2 ). It is often useful to graphfca11y display a particu
lar interpretation (e.g., soil texture or soil slope). This may be 
accomplished by placing an ,overlay on the soil-landscape map, grouping 
like interpretive classes, and drafting those lines which separate dif
ferent classes. 

A brief guide for best management procedures is presented in section 
VII. This chapter briefly outlines soil problems and the management tools 
to overcome these problems. Sociological and economic feasibility asso
ciated with various management or land improvement plans were not con
sidered, e.g., distance from roads and/or markets, land tenure practices, 
costs associated with good management. Only soil and climatic vari.ables 
were considered in completing the soil potentials. 
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v. BRIEF MAPPING UNIT DESCRIPTIONS 

Thi s secti on pro vi des a bri ef descri pti on of the important chal'acter
istics and potentials for the major soils in each mapping unit, The range 
of accuracy for composition (major soils in mapping units) was estimated 
between 65 and 85 percent. t1inor soils were given a compositional per
centage only in cases when significant deviations occurred in land use 
potentials and/or composition exceeds 5 percent. An undifferentiated 
mapping unit was sometimes employed to characterize a range of compositions 
for major soils; in these cases a median estimation was used for the 
calculation of the areal extent of the major soils (Section VI, table 3-1). 

Soil features that were important to the management for pasture 
and/or agricultural land were emphasized in this section. The range of 
soi 1 properti es for the major soi 1 s and some mi nor soi 1 s was descri bed 
along with land use, vegetative cover, and erosion. Suitability for 
agriculture and limitations for use were included in each mapping unit 
description unless otherwise noted. A description of alluvial lands and 
drainage density was included for applicable soil-landform units. Typi
fying soil profiles and/or site descriptions (nonprofile) are named and 
can be referred to along with corresponding physical and chemical pro
perties in Appendix C. Soil taxonomic considerations were not included 
in this section; this information is found in Appendix D. 

This section is arranged by soil-climate zones (3), dominant land
forms within soil-climate zones (3-5), and finally the lowest defined 
1 evel, the soi 1 associ ati on (84·). Locati ons and shapes of mappi ng units 
in the accompanying soil-landform map (1:500,000) will enhance the use 
of this re:Jort. The terms used in describing or defining characteristics 
of mappin!] units are explained in Appendix B and Section VI, e.g., the 
meaning of SuitaLilit.l' ,latings, or the definition of shallow soils. 

Soil Region A(greater than 500 mm precipHation, >240 C average annual 
tempe ra tu re } 

This region, which is the northern limit of the dry savanna, is 
transitional to the semi-arid zone (Soil Regions Band C). It makes ~p 
3.8% of the project area. This zone encompasses most of the Guidimaka 
Regi on. 

The northern boundary of this zone (after Boyadgiev, 1978) is some
what arbitrary because of fluctuations in annual rainfall. The range of 
precipitation cited for this zone is based on long-term averages; al
though in recent years the average precipitation has been considerably 
less. The ability of soils to store moisture for any leng.th of time is 
a critical factor in rating their potential for cropland and determining 
the taxonomic classification. This soil-climate zone offers the best po
tential for rainfed agriculture in the project area; however, since this 
zone is subject to the vagaries of rainfall, sustained production on 
suitable soils will be depressed by below-normal rainfall. 

Hithin this zone several interesting soil features occur. The pH 
and soil development of sands vary with geograph.ic location, i.e., sands 
in the north part of this zone are less developed and have a higher pH 
than the sands of the southern areas. Alluvial zones (mapped and non
mapped) are generally very productive soils in this unit. Recessional 
agriculture in alluvial soils is not as extensive as in Soil Region B. 
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The upland and lithic soils have a wide range of parent rocks and 
the more acid rocks have weathered to yield strongly to moderately acid 
soils. Parent materials are very important factors in determining poten
tials for cropland in the upland soils of this zone. (Additional ref~r
ence: Bradley et al., 1977). 

Alluvial Soils (A) 

These soils occur throughout Soil Region A (Fig. 3-3). The soils 
can be divided into two major zones: the Senegal River Valley and 
interior drainageways. In this soil-climate zone alluvial soils occupy 
10.4% of the land area. Only those alluvial soils which are 0.5 km wide 
or wider and occupy a minimum of 1000 hectares are mapped; these criteria 
are also applied to other soil-climate zones. Drainage density is de
scribed in other soil-landform units to typify smaller alluvial areas. 

The majority of these soils are nearly level, but some gently slop
ing soi.ls, primarily in the Senegal Valley, are included. Reaction varies 
from strongly acid to neutral. Soil drainage ranges from very poorly 
drained in basins and intermittent lakes to excessively drained in sandy 
levees. Annual flooding occurs to a variable extent each year in the 
Senegal Valley, and, to some extent waters are backed up in primary drain
ageways at their confluence with the Senegal Valley. Soil textures are 
generally medium and moderately fine, but, to a variable extent, all soil 
textures exi st within these units. Sandy all uvi a 1 deposits are notable 
in the' Senegal Va 11 ey. 

These soils are used for agriculture and pasture land. Soil 
fertility is generally high. 

AA1-Hearly level, deep, very .poorly to somewhat poorly drained, .r.lOd
erately fine- and fine-textured soils (50%) and nearly level and gently 
sloping, deep, excessively and somewhat excessively drained, coarse
and moder.ately coarse-textured soils (50%). 

The dominant soils are dark-colored, poorly drained clays in basins. 
Component 2 contains sandy and somewhat excessiVely drained soils of 
levees and sandy areas. Component 1 varies from very poorly to some
What poorly drained and has fine to moderately fine textures. Soil 
reaction is generally strongly acid. Flooding occurs in most years 
and several lower topographic sites are waterlogged the year around 
(10%). Local names for these soils are waalo, low fonde, and hollalde 
blanc. Component 2 occurs on the higher, better drained sites. Soil 
textures range from coarse to medi·um. Soil reaction is moderately acid 
to neutral. Local names are fonde (high) and. dieri. 

These lands are used for pasture and cropland. Vegetative cover 
is poor to fair for Component 1 and good for Component 2. Some wind 
erosion has occurred in Component 2. 
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Alluvial zones of Soil Region A are illustrated by a primary flood 
large drainageway 18 km south of Selibaby (above) and a low 
a ~edium-sized oued 20 km north of Selibaby (below). Sorghum 
visible in the lower photo. 
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Component 1 has an 52 Suitability Rating l for cropland and Component 
2 has an 53 rating. Soils of Compoennt 1 are best suited for sorghum 
production when flooding can be controlled or in those sites which 
are not susceptible to long periods of waterlogging . ~laintenance of 
organic matter is a recommended ~anagement practice to i~prove struc
tural stability and fertility. Tillage programs are needed to improve 
infiltration of rainfall on the higher sites and on all sites to break 
up soil crusts when soil workability is optimum, Le . , moisture slightly 
below field capacity. 

Surface drainage and nitrogen, phosphorus, and potassium fertili
zation are also needed. Some of the more poorly drained sites have 
potential for rice production. Regulation of flooding, leveling, and 
proper preparation for rice cu1 ture are needed. 

Under rainfed farming and good managen~nt, soils of Component 2 
are best suited to dryland millet and sorghum. Other minor crops may 
also be utilized, e.g., peanuts in moderately coarse- and medium-textured 
minor soils of this unit. Fertilization programs and protection against 
wind erosion are needed for optimum production. Tillage programs are 
needed for improvement of infiltration rates in those soils finer in 
texture than loamy fine sand (10%) . 

These soils have been previously characterized and/or mapped at 
1:50,000 and 1 arger scales (prWD, 1977; Boyadgiev 1978). 

AA2- tlear1y level, deep, somewhat poorly drained, moderately fine ·· 
textu red soil s. 

The dominant soil in this unit is dark-colored, slightly acid, 
and generally very fertile. Narrow to moderately wide flood plains 
of intermittent drainageways constitute the setting for these the soils . 

Soil textures are predominantly moderately fine with a range of 
fine to moderately coarse. A thin cover of aeolian sands occurs in a 
few places . Soil drainage varies from very poorly drained to we11-
drained. t·10st of these soils are not flooded for extended periods; 
however, a flooding hazard ex i sts for the primary drainage ways, especially 
near the Senegal River Valley. 

These soils are used extensively for agricultural production. 
Sorghum is the major crop with some areas of maize in the southern part 
of the Guidimaka Region . Native vegetation is a moderately dense cover 
of trees, shrubs, and grasses. Runoff from sparsely vegetated or nearly 
bare upland soils and flood waters that back up from the Senegal River 
Valley provide supplemental moisture. 

These soils have an S2 Suitability Rating for agriculture. Tillage 
programs are needed to enhance infiltration and storage of soil moisture. 
Fertilization and protection from erosion are also required to ensure 

1 Based on FAD Suitability Classification, see Section VI for definitions. 
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sustained productivity. 
reduce vletness hazards. 
the southern areas. 

In some places surface drainage is needed to 
t·lai ze can be grown in the we ll-dra i ned soil s of 

Soils of primary flood zones are characterized by brief site descrip
tion S21. 2 

Lithic Soils (L) 

These soils occur throughout Soil Region A (Fig. 3-4) and occupy 
20.3% of this soil-climate zone. Scattered buttes and steep, rocky 
ridges compose the majority of lithic soils in this landform group. The 
parent rocks of these soils vary widely in mineral types, but sand
stones and quartzites are the dominant types. The dominant soils are 
very shallow to bedrock and excessively drained. 

Several non-lithic soils are included in this category. These soi 1s 
are generally sandy in texture, deep, and somewhat excessively to excessive
ly drained. The soils of this landform group are commonly used for 
pasture. Soil fertility is generally medium to low. 

AL 1- Steep, very shallow, excessively drained, lithic soils (70%), and 
moderately sloping, deep, excessively drained, coarse-textured soils 
(30%) . 

The dominant soils are very shallow, well-fractured quartzites. 
Component 2 is a coarse-textured wind-deposited soil. Some soils included 
in Component 2 have formed in place and been reworked by winds. The 
range of soil slopes for Component 2 is gently sloping to moderately 
steep. Component 2 is similar to Component I of Unit AEI. 

These soils are used almost exclusively for pasture. The vegetative 
cover is good and the erosion hazard is moderate for Component 2. In a 
few places overgrazing has led to severe wind erosion. Use of Component I 
for pasture is difficult because of steep and rocky terrain. 

AL2-Component I has an rl2 Suitabi 1 ity Rating for agri cultura 1 crops. 
Component 2 has an SC Suitability Rating. Soils of Component 2 are 
limited by coarse texture, low fertility, and a severe erosion hazard. 

tloderately steep and steep, very shallow, excessively drained, lithic 
soil s. 

The dominant soils of this unit are composed of quartzitic rocks. 
A few areas of moderately sloping soils are included vlith this unit. 
These soils can be used only for pasture and then with some difficulty due 
to steep and rocky terrain. These rocky soils are not as consistently 
well-vegetated as the rocky soils of ALI. The Suitability Rating for 
agricultural production is N2. 

2 See Appendix C for Soil descriptions and chemical properties. 
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Fig. 3-4 Lithic zones of Soil Region A consist primarily of buttes (above) 
and low ridges (below). These ground photos were taken north and north
east of Selibaby, respectively. Lithic soils in this soil region often 
support fair to good stands of trees and grasses. 
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AL3- Steep, very shallow, excessively drained, lithic soils (30-50%); 
gently sloping, deep, well-drained to somewhat excessively drained, 
moderately coarse-textured soils with gravel (20-40%); and gently sloping, 
deep, moderately well-drained, moderately fine-textured soils with gravel 
(10-30%). 

The dominant soils are steep sedimentary and volcanic buttes and 
ridges. Soil textures of Component 2 are moderately coarse and gravelly 
and have formed in upland colluvium. Soils of Component 3 are moderately 
fine-textured with gravel and have formed in upland colluvium. Soils of 
Component I are composed of variable rock types (Selibaby Series of undif
ferentiated geology). Soils of Cor,lponent I and 2 include a few areas with 
nearly level slopes. These soils have variable amounts of surface and sub
surface gravels; it was estimated that gravelly soils make up 40% of each 
of these components. Soil textures for Component 2 also include some 
coarse textures. Component 3 has some medium-textured soils. 

Vegetative cover consists of trees and sparse grasses with Component 
2 having slightly more ground cover than Component 1. Pasture land is the 
major use of this unit. Soils of Component I are limited by steep slopes, 
very shallow depths, and excess i ve runoff. They have an Il2 Sui tabil i ty 
Rating from Cropland. Vegetative cover is good, but use as range is diffi
cult due to steep, rocky slopes. Soils of Component 2 are limited by 
gravelly and coarse textures, severe erosion hazard, and low fertility. 
They have an 111 Suitability Rating for cropland. Uhen these soils are 
deep to gravel some potential exists for rainfed sorghum and millet; 
however, irregular shapes of these tracts of deep soils are a severe pro
blem. Surface crusting occurs in most of these soils. Erosion control, 
tillage, and maintenance of soil moisture and fertility are recommended 
for cropped areas. These soils are best-suited to pasture lands. Soils 
of Component 3 are limited by gravelly textures, severe erosion hazard, and 
structural instability. The Suitability Rating is In for cropland. Hhen 
these soils are deep to gravel some potential exists for rainfed sorghum; 
however, irregular shapes present a severe problem. Surface consistence 
is hard or very hard, resulting in a severe water erosion problem due to 
slow infiltration. Erosion control, maintenance of fertility and tilth, 
and tillage are recommended for cropped areas. These soils are best-suited 
for pasture lands. 

Alluvial lands in this unit are generally narrow and gullied. Drain
age density is coarse to medium. These lands are best suited for pasture. 
Soil Component 2 is similar to the soil of brief description CII. Soil 
Component 3 is represented by site description C5. 

AL4- 110derately steep and steep, very shallow, excessively drained, 
coarse-textured and lithic soils (60%) and gently and moderately sloping, 
shallow to deep. excessively drained. coarse-textured soils (40%). 

The dominant soils are very Shallow, rocky soils. Component 2 consists 
of coarse-textured, shallow to deep soils formed in aeolian sands. Com
ponent I has sooe gently sloping and moderately sloping areas included in 
its range. Component 2 consists of deep sand dunes near the Karakoro Oued, 
while the sands are of variable depth «25 cm) to bedrock elsewhere. 
Minor soils are gravelly or cobbly and medium-textured lands. 
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These soils are used for pasture. Vegetative cover is poor to medium. 
Near the Ka rakoro Oued deep sands are often cropped. Sorghum and millet 
are common crops. Severe wind erosion has occurred frequently in Component 
2. Component 1 has an fl2 Suitabil ity Rating for cropland. COl71ponent Z 
has a fH Suitabil ity Rating for crop1 and. These soil s are best-suited for 
rangeland under proper management . Overgrazing will lead to severe wind 
erosion . 

Aeolian Soils (E) 

These soils occur throughout Soil Region A (Fig. 3-5). An October 
1978 Return Beam Vidicon satellite image shows the distribution and appear
ance of these soil s (Fi g. 3-6) . The so; 1 s ; nth; s 1 alldform unit occupy 
14.3% of Region A. Other landforms included with this dominant landform 
type are lithic soils and undifferentiated upland soils . Some coarse
textured soils, which have formed in place, are also included with this unit. 
Slopes are gently to moderately sloping. 

These soils are used primarily for pasture. They are limited for use 
by coarse textures, low fertility, and erosion hazard; these limitations 
should be assumed for each mapping unit. These soils are generally well
vegetated and protected from wind erosion by good surface cover. 

AE1-Gently and moderately sloping, deep, excessively drained, coarse
textured soils (60%) and steep, very shallow, excessively drained, lithic 
soil s ( 40% ) . 

Minor soils make up 10% of the unit, and consist mostly of gravelly 
lands . The dominant soils are wind reworked while the second component 
consists of fractured quartzite. Component 1 is the same as Component 2 
of Unit All except that the dominant slopes are gentler. Component 2 is 
the same as Component 1 of Unit ALl. Utilization, vegetative cover, suit
abilities (SC and HZ) and limitations are the sar.Je as those data listed with 
Unit AL2 for the respective soils. The minor soils in this unit are best
suited for pasture lands; they occur in irregular patterns and most often 
are nearly devoid of vegetation. Soil profile S13 represents the central 
concept of Component 1. 

AE2-Gently slop;ng, deep, excessively drained, coarse-textured soils 
(50-80%) and nearly level and gently sloping, deep, somewhat excessively 
drained, moderately coarse- to moderately fine-textured soils with gravel 
(20-40%) . 

Component I soils are deep, strongly acid, fine sands with well-devel
oped soil profiles. Component 2 has a varying surface texture (sandy 
loam to clay loam), and it contains significant gravelly zones within 120 cm 
of the soils surface. Soil slope for Component I range from nearly level 
to gently slop;ng. Component I occurs in two geographic settings, i.e., 
a large area near the Hiorde Oued and in the east central part of the 
Guidimaka Region . Near the ,Horde Oued, the compositional percentage of 
Component 1 approaches 80% with some areas of thin sands over gravels. In 
this area some soils have formed in soft sandstone of Tertiary age. The 
other mapped area of Component 1 is lesser in extent and has some soils that 
consist of a thin covering of sands (25-100 cm) over heavier textures. A 
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Fig . 3-5 Aeolian sands of Soil Region A are generally well-vegetated. Grass 
and tree cover are similar 15 km south of 5elibaby (above) and 2 km west 
of Harr (below). 
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o 16km - - -- -
Fig. 3-6 Return Beam Vidicon (RBV) image showing the southern Guidimaka 
Region in October 1978. Arrows and ovals indicate linear patterns of 
aeolian sand deposition and the related spectral signatures. 
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minor soil is deep, moderately-coarse textured and occurs on nearly level and 
gentle slopes. Component 2 varies from coarse- to moderately fine-textured 
and has varying amounts of gravels. ~1inor soils associated with Component 2 
are moderately coarse- to moderately fine-textured lands without appreciable 
gravel. 

Component 1 is used mainly for pasture. Vegetative cover is good in 
Component 1; the area near the Niorde Oued has somewhat better cover than 
the eastern unit. Component 2 is an undifferentiated unit and has soil 
properties similar to Components 2 and 3 of Unit AL3. It is used for pasture 
and has irregular shapes with gravelly outcrops occurring mainly on convex 
slopes and near the edges of alluvial areas. An irregular, patchy surface 
cover of sands is common. 

Component 1 has an SC Suitability Rating for agriculture. It is recom
mended that, when cropped, millet varieties be given precedence over sorghum 
due to millet's ability to endure drought and low fertility conditions . 
These soils are well-suited to pasture . Component 2 has an Nl Suitability 
Rating for agriculture. It is limited by gravelly zones , irregular shapes, 
erosion hazard, and poor physical condition. These soils are suitable to 
pasture . 

Uplands, Undifferentiated (U) 
These soils occur throughout Soil Region A (Fig. 3-7). They occupy 

55% of Soil Region A. This landform unit is composed of a wide range of 
surficial geology. The Selibaby series and M'Bout-Bakel series of geology 
enCOMpass most of this unit; these geologic series are composed of sedi
mentary, metamorphic, and volcanic rocks of indeterminate age. Parent 
material is the major factor in soil development in these units. A wide 
range of soil properties exists for the soil units in this zone . Slopes 
are commonly nearly level to qently sloping; moderately sloping soils also 
occur, but to a lesser extent . Soil textures range from coarse to fi~e. 
Gravelly deposits are common and usually found on convex, higher slopes 
and at the border between drainageways and uplands. Soil reaction varies 
from strongly acid to moderately alkaline . 

Land use is generally pasture . Some areas are used extensively for 
agricultural production, especially in the south and southeast part of 
the Guidimaka Region. Alluvial soils within this zone often provide ex
cellent soils for crop production. Common crops are sorghum and maize (in 
the extreme southern areas). Limitations for crop production include severe 
erosion, low fertility, poor physical condition, coarse and fine textures, 
and gravelly depOSits. Some soils are subject to self-sealing. Soil crusts 
are common and vegetation cover in these areas is sparse. 

AU1- Nearly level and gently sloping, deep, well-drained,medium- and moder
ately fine-textured soils with gravel (30-70%) and nearly level, dee~, 
somewhat excessively drained, moderately coarse-textured soils (30-70%). 

The dominant soils are deep and gravelly. Component 2 is a deep, 
moderately coarse-textured soil. r4inor soils (15%) are nongravelly, 
moderately fine-textured soils associated with Component 1. Component 1 
is essentially a complex of soils that occur on the landscape in intricate 
patterns. The range in characteristics is wide with no one soil dominating. 
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Fig . 3-7 Uplands soils of Soil Region A vary considerably in productivity 
and land use. Large areas of soils devoid of grasses are common (above) 
while the productive soils (Katamagne clays) are minor (below). The barren 
site is 13 km west of Selibaby and the clay soils are located in a DRIG 
(Integrated Rural Development in the Guidimaka) site 9 km north of Selibaby. 
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Component 2 includes some coarse- and moderately-coarse soils that are 
underlain by heavier soils at depths greater than 100 cm. The normal 
profile sequence for Component 2 is a coarse-textured surface soil under
lain by a moderately coarse- to moderately fine-textured horizon of clay 
ill uvi ati on. A few buttes are scattered throughout thi s unit. 

Component 1 is used for pasture and vegetative cover is generally poor. 
It has irregular shapes and is very nearly the same as Component 2 and 3 
of Unit AL3 (a more detailed description is available in Unit AL3). Com
ponent 2 is used for pasture and some brush-fallow agriculture. The 
vegetative cover i~ fair and erosion is moderate to severe. Soil crusts 
are a problem in many places. Component 1 has an overall III Suitability 
Rating. The minor soils associated with Component 1 (i.e., nongravelly) 
are limited for cropland use by a severe erosion hazard, poor physical con
dition, and irregular shapes. Component 2 has an 53 Suitability Rating. 
It is limited for crop use by a coarse-textured surface horizon that 
very susceptible to wind erosion. Sorghum and millet can be grown in these 
soils. Low fertility is another limitation for crop production. Good man
agement includes fertility and erosion control. Tillage is recommended 
when soil crusting occurs. 

Alluvial zones in this unit offer some potential for agriculture. 
These soils are generally medium and moderately fine-textured and 
represent the best agricultural potential in this unit. Drainage density 
is medium. Some gullying and narrow drainageways are limiting factors for 
cropland. 

Component 1 is described by Profile 512 and by site description Cll. 
Component 2 is represented by Profile C4 and is site description ca. 
AU2':' Gently slopin~, deep, well-drained, moderately coarse- to medium
textured soils (50%) and gently sloping, deep, excessively drained, coarse
textured soils (50%). 

The dominant soils are moderately coarse and medium (fine sandy loams 
and very fine sandy loams), strongly acid, and prone to self-sealing or 
crusting. Component 2 is coarse-textured and moderately acid with a well
developed soil profile. Minor soils (15%) are gravelly lands that occur 
in scattered, discontinuous patterns throughout this unit. Component 1 
generally occurs on long,gentle slopes, but some nearly level areas are 
included. Component 2 has Lleen partially formed in aeolian sands as 
evidenced by scattered discontinuous islands of sands, which are also 
found overlying Component 1. 

Component 1 is used primarily for pasture. It has a very poor vegetati ve 
cover. Component 2 is also used for pasture with somewhat better vegetative 
cover than Component 1. 

Component 1 has an Nl Suitability Rating for cropland. It is prone 
to surface crusting by the process of microlamination of silt-sized mica 
flakes (Young, 1976). These soils are also infertile, have a severe erosion 
hazard, and provide little vegetation for pasture use. Component 2 has 
an Nl Suitabil ity Rati ng for cropland. It is 1 i mi ted by coarse texture, 
severe erosion hazard, and low fertility. 
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Alluvial lands in this unit are rare. Drainage density is coarse . 
Alluvial soils are most often medium-textured to moderately coarse. Crop 
production on the wider bottomlands is possible and often used as such . 
These soils have moderate fertility. 

Component 1 is represented by Profile C10. 

AU3-Near1y level to moderately sloping, deep, well and somewhat excessive
ly drained, medium- and moderately fine-textured soils with gravel. 

The dominant soil in this unit is deep, moderately fine-textured and 
gravelly (90%). Range of characteristics include medium textures and thin 
lenses of coarse textures over finer materials with gravel. Several minor 
soils (10%) are notable in this unit; they are fine-textured, dark-colored, 
deep soils (local name is Katamagne) and moderately wide alluvial areas 
with medium and moderately fine textures. Buttes and rocky ridges and 
a moderately deep cover of coarse-textured materials over fine materials 
are included in this unit . 

The dominant soil, which is used as pasture, has poor vegetative 
cover and severe wind and water erosion. Suitability for cropland is N2. 
Limitations are gravels, severe erosion hazard, and poor physical condi
tion. The fine-textured and alluvial soils included in this unit (minor 
soils) provide excellent agricultural lands. Difficulty in tillage is the 
major problem for minor fine-textured soil, while alluvial soils require 
tillage and fertilization. Sorghum is the recommended crop for these soils. 

Drainage density is medium to fine. Alluvial areas which are too 
narrow for cropland provide excellent vegetation for pasture use. 

The major soil is represented by soil Profile 514. 
are represented by site descriptions 515 for heavy soils 
517 for alluvial soils. 

The minor soils 
and 516 and 

AU4- Nearly level, deep, moderately well-drained, moderately fine-textured 
soils (70%), and gently and moderately sloping, very shallow, somewhat 
excessively drained, medium-textured and lithic (sha1y) soils (30%). 

The dominant soil is moderately fine-textured with some profile 
gravel. It is neutral in reaction at the surface to moderately alkaline 
with depth. Component 2 is very shallow to well-fractured shale and neu
tral (moderately acid with depth) in reaction. r~inor soils are coarse
textured and deep (10%) and gravelly 1 ands (10%). The major soils in 
this unit have formed in basic parent materials. Component 1 is gravelly 
in some places (i .e., more than 17% gravel in the soil profile) . Com
ponent 2 occurs on nearly level to moderately sloping lands; on level 
and gentle slope~ a thin dark-colored, fertile topsoil has formed. 

The major soils of this unit are well-vegetated with trees and grass
es (baobab trees are numerous). The unit is used extensively for pasture. 
Component 1 has an S2 Suitability Rating for cropland. It is limited by 
heavy textures, profile gravel, alkalinity in the substrata, and tillage 
difficulties. There may also be a sodium problem in some places. It is 
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well-suited to sorghum and when "average" rainfall is received; it is 
suited to Maize. This soil provides good pasture. Component 2 has an N2 
Suitability Rating for cropland. It provides excellent pasture land where 
a thin topsoil has developed; otherwise the grass stand is thinner. The 
minor soils have been described as Components 2 and 3 of Unit AL3. 

Alluvial lands are common in this unit. Drainage density is medium. 
The wider alluvial areas offer good potential for maize and sorghum. 
Drainage~lays are normally too narrow for cropland use. 

AU5-Component 1 is represented by profile C7 and Component 2 is repre
sented by site description C6. 

Nearly level to gently sloping, deep, moderately well- and SOMewhat 
poorly-drained, medium- and moderately fine-textured soils with gravel. 

This is an undifferentiated unit in which gravelly and dense soils 
occur in intricate patterns. A minor soil (10%) is a thin to deep covering 
of sands over fine materials. This unit is similar to Unit AU3, but 
differs by having gentler slopes, less gravel at the soil surface, and 
different minor soil inclusions. 

The major soils are used as pasture. Vegetative cover is generally 
poor with a few areas of fair cover. Water erosion is severe throughout 
this unit. 

The dominant soils have an Nl Suitability Rating for cropland. 
Limitations for agriculture are gravelly areas, a dense soil surface, heavy 
textures, and an erosion hazard. Slow infiltration and irregular shapes 
are characteristics of the gravel-free,major soil areas. 

Alluvial lands are common in this zone. Drainage density is medium 
to fine. Most alluvial zones are too narrow for agriculture,but provide 
excellent pasture. Some moderately wide alluvial areas are cropped, and 
these zones provide good potential for sustained crop production. Since 
many alluvial areas are shallow-sided and not well-incised, potentials for 
water-spreading are promising. 

Soil profile S19 and site description C3 typify the major soils of 
this unit. 

AU6~ Nearly level, deep, moderately well-drained, fine-textured soils 
(65%) and nearly level, deep, well-drained, medium-textured soils (35%). 

The dominant soils are deep, fine, moderately alkaline silty clays. 
Component 2 includes deep, medium textured, slightly acid to neutral soils. 
Minor soils are severely eroded, coarse-textured lands (15%) at the 
fringes of this unit. Component 1 has vertisolic tendencies and vertic 
soils exist in shallow, small basins. 

Component 1 is used for both grazing and cropland. Brush fallow in 
various stages of regrowth is scattered throughout this unit. Heavy 
stands of Acacia seyal dominate the vegetative ~omposition .. Sorg~um a~d 
maize are the common crops. No noticeable erOSlon was seen ln thlS unlt. 



Component 2 has good vegetative cover and is commonly used for grazing. 
Minor areas of cropland probably exist. Component 1 has an 52 Suitability 
Rating for cropland and is well-suited for sorghum and suited for maize. 
It is limited by heavy textures and alkaline reaction. Tillage and ferti
lization programs are recommended. Component 2 has an 52 Suitability 
Rating for cropland. It is limited by a moderate erosion hazard and low 
to moderately low fertility. Peanuts and sorghum should do well on this 
soi 1. 

Alluvial lands are concentrated in the southern end of this unit. 
They are suited to agricultural production when moderately wide. 

Component 1 is represented by Profile C9. 

Soil Region B (incl udes zones which recei ve 225-500 mm preci pitati on, 
>24°C average annual soil temperature) 

This zone constitutes 60.5% of the project area and encompasses the 
southern Trarza and large parts of the Brakna, Gorgol, and Assaba Regions. 
Rainfall is quite variable. Temperatures are generally very hot in the 
interior with marked seasonal extremes. Along the coast temperatures are 
cooler with lesser seasonal extremes. 

All of the major landforms occur in this soil-climate zone. In order 
of dominance the landforms are sand dunes or other aeolian sands, rock 
lands, desert pave~nt or pediments, undifferentiated uplands, alluvial 
lands, and coastal dunes, sebhkas, and miscellaneous. Soils of this zone 
differ considerably in profile development because of varying landform 
types and rainfall distributions. tlost soils have minir.lal profile 
development, although many soils of the desert pavement zone have developed 
moderately deep soil profiles under past, more favorable climates. Soils 
formed in sands show a wide range in pH and depth of profile from north to 
south. 

Pasture is the major land use in this zone. Agriculture is also an 
important land use. It consists of recessional agriculture (away from the 
Senegal Valley) and rainfed and recessional agriculture and irrigation in 
and near the Senegal River Valley. Soil and climatic limitations for agri
culture are very severe in this zone. 

Aeolian Sands (E) 

These soils occur throughout this soil-climate zone (Fig. 3-8) . The 
soils of this landform unit occupy 39.6% of Soil Zone B. The sands were 
deposited and/or reworked during the Quaternary Period. They can be di
vided into five major types: longitudinal dunes, slightly undulating 
sand sheets, transverse dunes, littoral dunes, and miscellaneous dune 
types. Two major areas of longitudinal dunes occur in the western part 
of the project area (Trarza and Brakna Regions) and a lesser area along the 
eastern side of the Assaba and Tagant Plateaus (Assaba Region). Gently 
sloping, sandy areas occur mainly in the Assaba Region, but other notable 
areas are located north of Boghe and in the Lake R' Kiz area. Transverse 
dunes are not extensive and they are located northwest of Rosso and Kiffa 
and near f1oudjeria. Littoral dunes are found from the mouth of the 
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Fig . 3-8 Aeolian sands of Soil Region B are contrasted by comparison of 
the western and eastern parts of the project area . In general, western 
sandy zones have been subjected to heavy use as illustrated by the dead 
Acacia trees and low grass located 16 km northeast of Mederdra (above). 
Sands east of the Assaba Plateau are generally well- vegetated . The diversity 
of trees, shrubs, and grasses is illustrated by an area 40 krn northwest 
of Kankossa near the eastern face of the Assaba Plateau (below). 
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Senegal River along the coastline to and into Soil Region C. Miscella
neous dune types are constituted primarily of zones of actively moving 
sands, and they are located through the middle of the project zone. 

The major means of differentiating soils formed in aeolian sands are 
slope and degree of soil development. Other important factors are the 
character of the interdunes, inclusions of other landform types, and soil 
catena forms (i.e., succession of soils on a slope). 

Land use in this landform group is usually pasture. The majority of 
agricultural fields (rainfed) are found at the border of the Senegal 
River Valley. Veqetative cover ranges from a full cover of trees and 
grasses to nearly' barren. These soils are extremely susceptible to wind 
erosion and the combined effects of overgrazing and drought have led to 
severe erosion in numerous places. Several of the southern areas, which 
have SC Suitability, can be expected to produce moderate yields with normal 
or above normal rainfall. These soils are fragile and soil conservation 
and management are necessary for agricultural and pasture use. Low rain
fall and coarse textures are the major limitations for agricultural use. 

BE1- Nearly level and gently sloping, deep, excessively drained, coarse
textured soils (40%); nearly level and gently sloping, deep, excessivelY 
drained pediments (30%); and steep, very shallow, excessively drained, 
1 ithi c soil s (30%). 

The dominant soil is formed in nearly level and gently sloping aeolian 
sands. Component 2 is nearly level and gently sloping, gravelly and stony 
land. Component 3 consists of steep, rocky ridges and buttes. Component 1 
includes some soils formed in place and reworked by winds. In places the 
sands are shallow to moderately deep to pediments. A few areas of steep, 
bare sands are included; these areas abut on the lee side of the Assaba 
Plateau. Component 2 includes some areas that have less than a full cover 
of gravel and cobbles. Component 3 includes some moderately sloping and 
moderately steep rocky ridges. 

These soils are used for pasture. Component 1 normally has a fair 
cover of grasses with few trees, and it is moderately to severely eroded. 
Soils of Components 2 and 3 are virtually bare. 

Soils of Component 1 have an Nl Suitability Rating for cropland. 
Limitations for agriculture are low rainfall, coarse textures, low fertil
ity, and severe erosion hazard. Soils of COi;I;Jonent 2 and 3 hav," an li2 
Suitability Rating and provide little or no farage. 

Alluvial lands are numerous in this unit. Drain~ge density is 
medium. These soils are generally moderately fine, and the wi:Jer areas 
are used for sorghum production. This unit foms the headwaters for sever
al large oueds, namely, Garfa and Gorgol J~oir Oueds. Drainageways are 
we~l-ve~etated and.provide good pasture. Potential for water-spreading 
eXlsts l~ thlS regl?n since drainageways are not well-incised and slopes 
a~ alluvlal ?OUndarles are often nearly level. Agricultural production is 
llmlted by flne textures, moderate water erosion hazard and slow infil
trat!on rates. Tillage and fertilization are needed fo; sustained pro
ductlon of crops. Alluvial soils are represented by site descriptions 
K26 and K27. 
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BE2- Gently and moderately sloping, deep, excessively drained, coarse
textured soil s. 

The dominant soils in this unit are moderately well-developed, fine 
and loamy fine sands on a gently rolling topography. A few areas of near
ly level and moderately steep slopes are included in this unit. t·linor 
soils are desert pavement and/or a deep, fine-textured soil located at 
some border areas. 

This unit is used primarily for pasture and is well-vegetated. There 
are probably some minor cropped areas near villages. Erosion tends to be 
slight and localized areas of moderate or severe erosion are minor in ex
tent. 

This unit has an overall SC Suitability Rating for agriculture. The 
soils located on nearly level and gentle slopes should be given preference 
for agricultural fields. Millet is recommended over sorghum for these 
areas because of its ability to withstand droughty conditions. Limitations 
for agriculture are low rainfall, coarse textures, erosion hazard, and low 
fertility. Management should include fertilization and protection against 
wind erosion. Tillage may be required if soil crusting occurs. 

Alluvial lands are fairly common, 
gullied. Drainage density is coarse. 
by Soil Profiles K14 and K7. 

but they are narrow and usually 
The dominant soils are represented 

BE3- Gently sloping, deep, excessively drained, coarse-textured soils 
(70%) and gently sloping, deep, well-drained, moderately fine-textured soils 
with grave 1 (30%). 

The dominant soils are coarse-textured, aeolian deposits with we11-
and moderately developed soil profiles. Soils of Component 2 are 
moderately fine-textured and have well-developed soil profiles. Component 
1 includes moderately sloping areas. In a few places Component 1 exceeds 
the 70% composition. Component 2 includes some desert pavement and rocky 
ridges with grave1- to cobble-sized fragments. A shallow and very s~lallow 
cover of sands over soils of Component 2 is also included within its range. 
This unit differs from BUI in order of dominant soils. These soils are 
used for pasture. Vegetation cover is poor to fair for Component 1 and 
poor for Component 2. Erosion is severe for the soils of Component 1. 

These soils have an N1 Suitability Rating for cropland. Soils of 
Component 1 are limited by severe erosion hazard, coarse textures and low 
fertility. Soils of Component 2 are limited by slow permeability, coarse 
fragments, and irregular shapes (i .e., for soils without gravel). 

Alluvial lands are rare. Two fairly large areas of moderately fine 
soil texture enter the Karakoro Oued from the east and the west just south 
of Kankossa. These soils have some potential for agriculture . Soils of 
Component 2 a re represented by site descri ption K6 and Profi 1 es Kg and 
513. 

BE4- t~oderate1y steep, deep, excessively drained, coarse-textured soils 
(65 %) and gently sloping, deep, excessively drained, coarse-textured soils 
(35 %) . 
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The dominant soils are fine sands with little soil profile develop
ment and are formed in high transverse dunes. Soils of Component 2 are 
fine sands with moderate soil development found in gently sloping, well
pronounced interdunes. Component 1 includes some steep and moderately 
sloping sands. Component 2 includes some nearly level soils. A minor 
soil associated with Component 2 has fine textures and it is found in 
thalwegs (lowest points of a stream course). 

Land use for both soils is pasture. A few areas of Component 2 are 
probably cropped . Component 1 has fai r to poor vegetation cover, while 
Component 2 has good cover. Soils of Component 1 have been severely over
grazed and eroded, presumably because of their location near the Karakoro 
Oued and the easily accessible water . Component 2 has slight and moderate 
erosion. 

Soils of Component 1 have an Nl Suitability Rating for cropland. 
They are limited for agriculture by slope, coarse texture, low fertility, 
and erosion hazard. Component 2 has an N1 Suitability Rating for crop
land. It is limited for agriculture by coarse texture, low fertility, and 
erosion hazard. Soils of Component 2 appear to have a high seasonal 
watertab1e and they may have some potential for palm groves . Both com
ponents in this unit are limited by low rainfall. 

Soils of Component 2 are represented by Soil Profile K15. 

BE5- Steep, deep, excessively drained, coarse-textured soils (50-80%); 
and nearly level and gently sloping, deep, excessively drained, medium
textured and stony soils (20-50%) and steep, very shallow, excessively 
drained, lithic soils (0-20%). 

The dominant soils are steep, fine sands found in zones of actively 
moving sands on the lee side of the Assaba. Component 2 consists of 
nearly level and gently sloping pediments. Component 3 is composed of 
steep rock outcrops . Component 2 includes some gentle slopes and in a 
few areas soils without an appreciable amount of coarse fragments. These 
lands are used for pasture, although vegetation .is almost nonexistent. 
L i mitati ons a re steep, moving san ds, gravelly or cobb 1y surface, and 
steep, rocky lands, respectively. This unit encompasses the active channels 
of moving sands as they descend off the Tagant and Assaba Plateaus. 

The Suitability Rating for cropland is Nl for Component 1 and N2 
for Components 2 and 3. 

A few small springs are included in the unit . Alluvial lands are 
rare and consist of gravelly and cobbly soils. 

BE6-r1oderate1y sloping and moderately steep, deep, excessively drained, 
coarse-textured soils. 

The dominant soils are fine sands formed in high, fixed longitudinal 
dunes. The typical soil catena consists of a steep crest with short, 
deep gullies in the shoulder slope position followed by moderately devel
oped soils from the side slope to the slope bottom. A typical slope 
sequence from top to bottom has the following break-down: steep (10%), 
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moderately steep (60%), and moderately and gently sloping (30%), respec
tively. Most dune tops are moderately wide and moderately sloping. In 
the northern part of this unit, i.e.,west and northwest of Kiffa, soils 
are somewhat less developed, but otherwise similar. Minor soils have 
moderately coarse or medium to fine te xtures found in some interdunal 
thalwegs (e.g., at Sani). This unit differs from unit SE2 by having 
steeper slopes and lesser soil development. Unit BE7 is found in asso
ciation with this unit and it differs by being steep, having little or 
no soil development and sparse vegetative cover. BE1S differs by being 
somewhat less developed with shorter slopes, and by having well-defined 
interduna1 areas. Unit BE10 is similar to this unit but has less soil 
development, more erosion, and a greater area of gentle slopes. 

This unit is used for pasture land. Vegetative cover is good. 
Erosion is slight for the most part; however, some areas near villages 
are severely eroded. Thi s soil unit has an overall Nl Suitabil ity Rating 
for cropland. However, on gentle slopes where average rainfall exceeds 
350 mm per year (2 % of this unit) a CS Suitability Rating applies. The 
CS rating is solely dependent upon receiving the "normal" rainfall. 
Limitations for these zones are coarse textures, erosion hazard, and low 
fertility. Erosion protection and fertilization are recommended when 
these areas are fanned. Soil Profile K5 represents the moderately slop
ing component of this unit. 

BE7-Moderately steep and steep, deep, excessively drained, coarse-tex
tured soi 1 s. 

The dominant soils are fine sands with no soil development and are located 
on erosional surfaces. These soils are found where winds converge upon 
hi gher rock outcrops and/or on the eastern face of the Assaba Pl ateau. 
Some lower slopes located in wind-protected positions have minimal soil 
development and are stable (20%). 

These soils are used as pasture,but sparse vegetative cover and 
difficulties in accessibility are severe limitations. These soils have 
an N2 Suitability Rating for cropland. 

Nearly level and gently sloping, deep, excessively drained, coarse
textured soil s. 

BEa-The dominant soils are fine sands with moderate to minimal soil 
development. These soils generally receive less than 350 mm of rainfall 
per year. SORe moderately sloping soils are included, as well as, minor 
areas of rock outcrops and desert pavement, which includes a few areas 
of deep, fine-textured residual soils. 

This unit is used for pasture. Vegetative cover is good and erosion 
is slight. This unit has an N1 Suitability Rating for cropland. Low 
annual precipitation is the major limiting factor; other limitations 
are coarse textures, erosion hazard, and low fertility. Alluvial lands 
are rare and drainage density is very coarse. This unit includes an 
ancient drainage channel east of the Tagant Plateau. The minor desert
pavement soil is represented by site description K20. 
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BE9-Moderately steep, deep, excessively drained, coarse-textured soils 
(70%) and gently sloping to steep, deep to very shallow, excessively 
drained, cobbly soils (30%). 

The dominant soils are fine sands with little or no soil development 
formed in longitudinal dunes. Component 2 is a cobbly soil located in 
interdune positions. Component 1 is moderately sloping in places. Minor 
soils associated with Component 2 are nearly level, lithic soils; some 
areas of moderately steep, rocky ridges are also included. 

These soils are used for pasture. Component 1 is poorly vegetated 
and severely eroded. Component 2 has a nearly bare surface. These soils 
have an N2 Suitability Rating for cropland. Steep slopes and cobbly 
surfaces are major limitations for Components 1 and 2, respectively. 
Component 1 has many areas of hard-crusted surfaces. Soils of Component 
1 are represented by site description K2. 

BE10·Moderately sloping, deep, excessively drained, coarse-textured 
soils (70%) and gently sloping, deep, excessively drained, coarse
textured soils (30%). 

The dominant soils are fine sand with minimal soil-profile develop-
ment located in broad, gently sloping areas. Component 1 has a catena 
similar to Unit 8E6. This unit has neither the deep, short gullies, nor 
the moderately wide dune tops as described for Unit BE6, and it also has 
lesser soil-profile development. Moderately steep and steep slopes are 
included with Component 1. Component 2 includes some nearly level slopes. 
Component 2 is found for the most part in the northwest part of this unit, 
i.e., east of Boumdeit. A minor soil, vlhich has formed in playas, is located 
east of Boumdeit. 

This unit is used for pasture. Vegetation cover is fair for Com
ponent 1 and good for Component 2. Erosion is generally moderate for 
soils of Component 1; however, some significant areas of severe erosion 
exist to the south of Boumdeit. Component 2 has slight erosion. 

These soils have an rn Suitability Rating for cropland. Component 
1 is limited by low annual rainfall, moderately steep slopes, coarse 
textures, severe erosion hazard, and low fertility. The major limita
tion for Component 2 is low annual rainfall. Alluvial lands are rare 
and drainage density is very coarse . An ancient waterway is included in 
this unit. Some small areas at the base of the Tagant Plateau have high 
water tables and/or receive additional runoff. ~linor playa soils are 
represented by site description KI8 . 

BE11-tlearly level and gently sloping, deep, excessively drained, coarse
textured soils (70%) and moderately steep, deep, excessively drained, 
coarse-textured soil s (30%). 

The dominant soils are fine sands with minimal soil-profile devel
opment found in broad, nearly level and gently sloping areas. Component 
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2 consists of fine sands with minimal soil-profile development located 
in moderately steep, isolated transverse dunes; some steep slopes are 
also included in the range of characteristics. 

Land use is pasture with good vegetative cover for Component 1 
and fair to good cover for Component 2. Erosion is slight and slight 
to moderate for the two components, respectively. These soils have 
an Nl Suitability Rating for cropland. Limitations are the same as 
those listed for unit BE10. Soils of Component 1 are represented by 
Soil Profile K19. 

BE 12- Moderately steep and steep, deep, excessi vely drai ned, coarse
textured soils (40%); moderately sloping, deep, excessively drained, 
coarse-textured soils (35%); and gently sloping, very Shallow, excessive
ly drained, stoney soils (25 %). 

The dominant soils are light-colored, fine sands with little or 
no soil-profile development located in alee positions near rock out
crops. These soils are located in a zone of actively moving sands. 
Component 2 consists of fine sands with minimal soil-profile development 
located adjacent to Component 1 in lee positions in stabilized zones. 
Component 3 is composed of cobbly soils formed in the lowest areas in 
this unit. Component 2 has a slope ranging from gently sloping to 
moderately steep. Component 3 includes some steeper rocky lands. These 
lands are used for pasture. Components 1 and 3 have nearly bare sur
faces. Component 2 has a fair vegetative cover . Component 3 has moder
ate erosion. Components 1 and 3 have an N2 Suitability Rating for 
cropland. Component 2 has an Nl Suitability Rating, and its major 
limitation is low annual rainfall. A few zones of high water tables 
are located in this unit; these areas are generally used for palm groves. 
Encroachment of sand dunes in palm groves is a severe problem in several 
areas. 

BE13-r~oderately sloping and moderately steep, deep, excessively drained, 
coarse-textured soils (50%) and nearly level and gently sloping, deep, 
well-drained, medium textured soils (50%). 

The dominant soils are fine sand with little or no soil-profile 
development and are located in sand dune stringers. Component 2 is 
a deep soil and it has a moderately well-developed soil profile. Com
ponent 1 includes nearly level and gently sloping areas of moderately 
deep sands over finer materials. Cor,lponent 1 includes a shallow cover 
of sands. Soils of Component 2 are the same as the major soils of 
Unit BU5. tlinor soils are desert pavement and moderately sloping rocky 
1 ands. 

This unit is used for pasture. Soils are generally poorly vege
tated; however, Component 1 has some areas of fair vegetative cover. 
These soils are found in a corridor of actively moving sands. The 
Suitability Rating for these soils is rn. The major limitation is its 
location in a zone of moving sands. Alluvial lands are common but 
narrow . Drainage density is medium. Some limited potential exists for 
water-spreading. 
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BE14-I~oderately sloping and moderately steep, deep, excessively 
drained, coarse-textured soils. 

The dominant soils in this unit are fine sands with little or no 
soil-profile development found in zones of moving sands. Some gently 
sloping soils and moderately deep sands over a medium-textured soil 
are included in this unit. Minor soils have a shallow cover of sands 
over medium-textured soils. 

These lands are used for pasture. Vegetative cover is generally 
poor. Several flood-recession agricultural areas are found adjacent 
to this unit (i .e., Unit BAB). The dominant soils have an Nl Suitability 
Rating for cropland. The major limitation is low rainfall and severe 
erosion hazard. Alluvial lands are rare to COmmon and generally narrow. 
Drainage density is coarse to medium. 

BE15- r~oderately sloping, deep, excessively drained, coarse-textured 
soils (60-90%) and nearly level and gently sloping, very shallo~1 
to gravel, well- and somewhat excessively drained, medium-textured soils 
with gravel (10-40%). 

The dominant soils are coarse-textured with minimal to moderate 
soil-profile development; they have formed in longitudinal dunes. 
Component 2 is a gravelly and cobbly soil formed in Continental Terminal 
sediments. Component 1 includes some gently sloping soils. Soil-profile 
development of Component 1 decreases with distance to the north. Com
ponent 2 is the same as the major soils of unit BU6. 

These lands are used for pasture. Some cropland is located in 
Component 1 near the Senegal River Valley. Vegetative cover is generally 
fair for Component 1. Component 2 has a poor vegetative cover. Soils 
of Component 1 are moderately to ·severely eroded with a hard soil 
crust (weak silica cementation) being common. Components 1 and 2 have 
an Nl and N2 Suitability Rating for cropland, respectively. Component 
1 is limited by low rainfall, coarse textures, wind erosion hazard, low 
fertility, and soil crusting. The moderately well-developed soil of 
Component 1 is represented by Profile B8. 

BE16-Gently sloping and moderately sloping, deep, excessively drained, 
coarse-textured soils (70%) and moderately sloping and moderately steep, 
deep, excessively drained, coarse-textured soils (30%). 

The dominant soils are coarse-textured with minimal soil-profile 
development located in broad areas below steep dunes. Component 2 
consists of fine sands with minimal soil-profile development located 
in longitudinal dunes. Component 1 includes a few areas of moderately 
sloping, interdunal soils. Soil-profile development is more advanced 
in the southern part of this unit. Minor soils include dark-colored, 
medium-textured, deep soils that are high in carbonates and moderately 
fine-textured soils similar to Component 2 in Unit C1E6. In the east
central part of this unit,microdepressions occur and these areas are 
similar to Unit BE2l. The density of longitudinal dunes increases with 
distance to the west and south in this unit. 
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These soils are used predominantly for pasture. Vegetative cover 
is generally fair. On the southern end of this unit the cropland area 
varies from year-to-year depending on rainfall. Erosion is moderate 
and severe for these soils. Numerous wells are found in interdunal 
positions in the northern part of this unit. 

These soils have an Nl Suitability Rating for cropland. Limitations 
are low rainfall, severe erosion hazard, coarse textures, and low fer
til ity. 

Component 1 is represented by Soil Profile B3--this profile has 
lesser development than the soils in the southern part of this unit. 
A minor calcareous soil is represented by site B9. 

BE17- Gently sloping, deep, excessively drained, coarse-textured soils. 

The dominant soils are deep, strongly acid, fine sands. These 
soils have a well-developed soil profile. Some nearly level slopes 
also occur in this unit. Minor soils are shallow sands over finer 
materials with gravel. These soils are similar to Component 1 of Unit 
AE2, but they differ by being in another soil-climate zone and by not 
including any residual soils. 

This unit is used for pasture; although some minor areas of crop
land probably exist near villages. Vegetative cover is good and erosion 
is generally slight with a few areas of moderate to severe erosion 
occurring near villages. 

These soils have an SC Suitability Rating for cropland. Low rain
fall and coarse textures are major limiting factors for agriculture. 
Millet varieties are recommended over sorghum for this unit. These 
soils are well-suited to pasture. 

BE18-11oderately sloping and moderately steep, deep, excessively drained, 
coarse-textured soils (75%) and nearly level and gently sloping, deep, 
somewhat excessively and excessively drained, coarse- and moderately 
coarse-textured soils (25%). 

The dominant soils,which have formed in longitudinal dunes, are 
fine sands with minimal soil-profile development. Component 2 is coarse
to moderately coarse-textured and it is found in well defined, moderately 
narrow interdunes. Component 1 includes some dune tops which are gently 
sloping. t~inor soils are medium-textured lands (fine sandy loams) and 
fine-textured, saline lands; both are found in interdunal positions. 

Pasture is the usual land use but minor cropped areas exist near 
some villages. Vegetative cover is generally fair to good. Light
colored tones on the Landsat mosaic indicate zones of active erosion. 
Erosion is slight to moderate for nearly all of this unit. 

The Suitability Rating is Nl for the major soils of this unit. 
Low rainfall is the major limitation. Component 2 is represented by Soil 
Profile B13 and the medium-textured, minor soil is represented by Profile 
B12. 
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BE19·tloderately sloping, deep, excessively drained, coarse-textured 
soils (50-70%) and nearly level, deep, somewhat poorly and poorly drained, 
moderately fine- and fine-textured soils (30-50%). 

The dominant soils,which have formed in longitudinal dunes, are fine 
sands with minimal soil-profile development. Component 2 is a moderately 
fine- and fine-textured soil located in interdunal positions (deltaic 
deposits) that are flooded in most years. Component 1 includes some 
moderately sloping areas. Soil drainage for Component 2 ranges from 
moderately well to very poorly drained. Salinity increases liith distance 
to the north toward Lake R~Kiz. Minor soils associated with Component 2 
are moderately well-drained, coarse and moderately coarse-textured soils 
over finer materials. 

Component 1 is primarily used for pasture with some minor areas 
being used for dryland agriculture. Component 2 is used for flood-re
cessional agriculture and pasture. Vegetative cover is poor and fair for 
Component 1, and erosion is moderate to severe. Component 2 has fair 
vegetative cover and erosion consists of gullying in some thalwegs. 
Component 1 has an Nl Suitability Rating for cropland. The major limi
tation for these soils is low rainfall. Component 2 has an 52 
Suitability Rating for recessional cropland. These soils are limited 
by fine textures (vertisolic tendencies), slow permeability, and flooding 
hazard after crops are planted. Recommended management should include 
fertilization and tillage. Sorghum is the major crop on these lands. 
Utilization of draft animals may be suitable to increase the efficiency 
of labor and therefore, in good years, the hectarage planted. Soil 
bunds (contour dikes) may provide a means of extending flood waters onto 
hi gher sites. Component 2 is represented by site descri pti on B16. ~1i nor 
soils are described by site descriptions Bll and B15. 

BE20- 110derately sloping and moderately steep, deep, excessively drained, 
coarse-textured soils (75%) and nearly level and gently sloping, deep, 
somewhat poorly and poorly drained, moderately fine- and fine - textured 
soils (25%). 

The dominant soils are fine sands with minimal soil-profile develop
ment located in transverse dunes. Component 2 consists of moderately 
fine- and fine-textured, saline soils located in interdunal positions. 
Component 1 includes some gently sloping areas and a few areas of moder
'ately deep sands over fine-textured materials. Component 2 includes a 
shallow covering of sands. Minor soils consist of sebhkas. 

These lands are used for pasture. Component 1 has a fair to good 
vegetative cover. Component 2 has an overall poor vegetative cover; 
although the cover is fair in areas where a thin mantle of sand occurs. 
Erosion is moderate for Component 1. Severe erosion has taken place 
near villages and wells and in a corridor paralleling the Nouakchatt
Rosso highway. These soils have an Nl Suitability Rating for cropland . 
The major limitation is low annual rainfall . Component 2 is also limited 
by having slow permeability. The major soils are represented by site 
description Rl and R2, respectively. 
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BE21- Gently and moderately sloping, deep, excessively drained, coarse
textured soils. 

The dominant soils are deep and moderately acid to slightly acid, 
and they have a minimally to moderately developed soil profile. This 
unit is composed of wind-blown sands underlain by soils formed in soft 
sandstones and/or conglomerates of the Teritary age. r'larrow, sinuous, 
slightly concave areas are included with the dominant soils (101). Minor 
soils consist of residual soils formed in sandstones with or without a 
very shallow or shallow cover of aeolian sands. Some areas of gravel and 
deposits of the Continental Terminal occur at the southern and eastern 
edges of this unit. 

The land use is pasture and erosion is moderate to severe. Some 
cropland exists along the Senegal River Valley. Vegetative cover is fair 
to poor with the slightly concave sites having good cover. Soil crusting 
occurs in eroded areas. This soil has an N1 Suitability Rating for crop
land. The major limitation is low rainfall. Alluvial areas are rare 
and drainage density is very coarse. An ancient waterway is located in 
the northwest part of this unit; ferruginous rocks, which have been ex
posed through the down-cutting of a river, mark the edges of this water 
course. 

BE22-~loderate1y sloping, deep, excessively drained, coarse-textured 
soils. 

The dominant soils in this minor unit are coastal dunes and other 
dunes located in the Senegal Ri ver de lta. Mi nor soi 1 s are sal i ne, fi ne
textured materials occurring in a fe~1 interduna1 positions. This unit is 
used for pasture. Erosion is slight to moderate. Vegetative cover is fair 
to good. These soils have an tIl Suitability Rating for cropland. The 
major limitation is low rainfall. Brief site description R6 represents 
this unit. 

Lithic Soils (L) 

These soils occur in the eastern one-half of Soil Region B and occupy 
22.8% of this area (Figure 3-9). This grouping includes a wide variety 
of rock types and geologic ages. Common rocks are quartzites, micaschists, 
granites, and sandstones . The range of geologic age is from the Pre
Cambrian to the Devonian period; a number of the geologic series have 
indeterminate age. The Assaba and Tagant Plateaus and the rocky lands 
of the Affole constitute the majority of this landform grouping. Lithic 
soils are generally very shallow to bedrock and excessively drained. 
Hinor landforms included within this grouping are aeolian sands, desert 
pavement, and alluvial lands. Soils formed in place or in colluvium are 
rare in this landform group since most areas are subject to deflation. 
Drainage density in this group is generally very coarse. Pasture is the 
predominant use of these lands. Inaccessibil ity is often a problem for 
utilization of pasture lands. 
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Fig. 3-9. Lithic soils in Soil Region B are illustrated by a gently slop
ing area 14 km northwest of M'Bout (above) and outliers at the southern tip 
of the Assaba Plateau (below). 
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BL 1- Moderately sloping, very shallow, excessively drained, lithic 
soils (50%) and gently sloping, deep, well-drained, medium- and moderate
ly fine-textured soils with gravel (50%). 

The dominant soils are stony and very shallow to rock. Component 
2 consists of deep, well-developed soils with gravel. Component 1 includes 
some gently sloping areas. Micaschists are the dominant parent rocks 
associated with Component 1. Component 2 includes some gently sloping 
areas. Component 2 includes some nearly level areas. Grav~lly zones are 
estimated to constitute 40% of Component 2. Minor soils (10%) are 
aeolian sands which have been deposited on the lee side of the Oua Oua 
ri dges. 

These lands are used for pasture. Vegetative cover is poor. Wind 
erosion is a severe problem for the above-listed minor soils. Component 
2 has undergone severe water erosion near alluvial courses. 

Component 1 has an N2 Suitability Rating for agriculture. Component 
2 has an Nl Suitability Rating. Soils of Component 2 are limited by 
gravelly zones, slow permeability, and erosion hazard. 

Alluvial lands are common and drainage density is medium to fine. 
Secondary drainageways generally have moderately sloping bank" while 
primary alluvial zones are sufficiently wide to be mapped (Unit BA4). 
Component 1 is represented by site description C12. 

BL2- Steep, very shallow, ellcessively drained, lithic soils. 

The dominant soils are very shallow to bedrock and they have formed 
in short, steep ridges. Quartzitic rocks are the principal parent material. 
Some less sloping ridges and interridges are also included. f1inor soils 
consist of stony pediments. 

These lands are used for pasture, but vegetative cover is poor. The 
Suitability Rating for cropland is N2. 

BL3- Gently sloping to steep, very shallow, excessively drained lithic 
soil s. 

The dominant soils in this large unit are very shallow or shallow 
to bedrock (sandstones and quartzites). This unit includes all of the 
Assaba Plateau and the southern one-half of the Tagant Plateau. Stony 
areas are included in the range of characteristics of this unit. Minor 
soils include very shallow to deep aeolian sands and soils formed in 
colluvial slopes (more common in the Assaba Plateau). 

The dominant use of these lands is pasture--accessibility is often 
a problem. Some minor areas of cropland probably exist near alluvial 
zones and on a few gentle slopes. This unit is generally windswept, i.e., 
a zone of deflation. Erosion is slight for the dominant soils and slight 
to severe for the minor soils, depending upon the landscape position and 
protection from winds. Vegetative cover is poor to fair. The dominant 
soils have an N2 Suitability Rating for cropland. Minor soils in the 
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southern part of the Assaba have an Nl rating although there may be 
some SC areas where slopes are gentle and rainfall exceeds 350 mm. 

Alluvial lands are rare. Drainage density is coarse for the unit 
as a whole. but some zones have a medium density. Numerous faults and 
fractures exist in this unit and soil moisture and/or water is often 
available in these zones. The soils of the Tagant Plateau have been pre
viously characterized (INSTRUPA. 1979). 

BL4- Gently sloping to steep. very shallow. excessively drained, lithic 
soils (85%) and gently sloping, deep, somewhat excessively drained. 
moderately coarse- and coarse-textured soils (15%). 

The dominant soils are very shallow. excessively drained, hard 
sandstones of the Folle geologic series. Component 2 consists of deep 
soils formed in colluvium; soil development in this component diminishes 
from south to north. ~linor soils are coarse-textureu and shallow to 
moderately deep to bedrock. 

Pasture is the major use of the lanu. Some agriculture occurs 
in the southern part of this unit. Vegetative cover is poor to fair 
for Component 1 and fair for Component 2. which has slight to severe 
erosion. The Suitability for cropland is N2 for Component 1 and N1 
for Component 2. Some soi 1 s of the southern one-fourth of the area 
have an SC rating (0.5% of the area). Limitations are coarse textures, 
erosion hazard. and low fertility. ~·lanagement should include fertilization 
and protection against wind erosion. Millet is the recommended crop for 
the SC-rated soils. 

Alluvial lands exist throughout 
ways are generally narrow and rocky. 
usually associated with Component 2. 
cultural potential. 

this unit. Secondary drainage
The larger alluvial zones are 

and they have fair to good agri-

Component 2 is represented by Profile C2 and is located in the 
southern area of this component. 

BL5- Nearly level to steep, very shallow, excessively drained, lithic 
soils (60-80%) and gently and moderately sloping. deep, excessively 
drained. coarse-textured. soils (20-40%). 

The dominant soils occur on sandstone plateaus of varying slopes. 
Component 2 is coarse-textured ' with minimal soil-profile development; 
it consists of both aeolian sands and sandy residual soils. Component 
1 includes some areas with a shallow cover of aeolian sands. Component 
2 includes some areas of moderately deep sands over rock. 

This unit is used for pasture. Vegetative cover for Component 1 
is poor and for Component 2 is poor to fair. Erosion is moderate and 
severe for Component 2. Suitabil ity Ratings are tl2 for Component 1 
and tn for Component 2. Major limitations are low annual precipitation 
and rocky lands. 

A few drainageways begin at the base of escarpments where there 
is additional runoff; these areas have some potential for recessional 
and/or dryland agriculture. 
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Desert Pavement or Pediments ill 
These soils occur throughout the eastern two-thirds of Soil Region 

B (Fig. 3-10). This landform group makes up 10.9% of this region. The 
majority of the soils included in this unit are located in the central 
part of the project area. Several prominent geologic provinces make 
up thi s group, namely, the W Bout seri es, se 1 i baby seri es, and Letfata 
Series. Rock types are generally micaschists and granites. Soil 
profiles range from minimally to moderately developed. Surface coarse 
fragments are generally abundant and range in size from gravelly to 
cobbly and bouldery. Surface slopes are nearly level with minor areas 
of gentle slopes. Soil textures are medium- and moderately-fine. 
Other landforms included with this grouping are uplands, aeolian sands, 
and alluvial lands. 

These soils are commonly used for pasture, although, vegetative 
cover is usually poor. Thi s 1 andform group i ncl udes or is associ ated 
wi th the majority of the "upland" flood-recessional areas (i .e., away from 
the confluences of major oueds with the Senegal River Valley). Sorghum 
is the dominant crop in these zones. 

BP1- Nearly level and gently sloping, deep, excessively drained, stony 
soils (50%) and gently sloping, deep, somewhat excessively and excessive
ly drained, coarse- and moderately coarse-textured soils (50%). 

The dominant soils have a nearly continuous surface of cobbles and 
boulders. The soil fraction less than 2 mm in diameter is moderately 
fine. Component 2 is coarse-textured with minimal soil-profile develop
ment. A slaty cover is included within the range of Component 1. 
Component 2 consists of aeolian sands and moderately coarse- or coarse
textured soils that have formed in place. r'loderately sloping areas 
are included within the range of Component 2. 

Pasture is the dominant land use. At least one area of palm trees 
exists in this unit. Erosion is severe for Component 2. Vegetative 
cover is poor for Component 1 and poor to fair for Component 2. Com
ponent 1 has an N2 Suitability Rating for cropland. Component 2 has an 
N1 Suitability Rating; limitations are severe erosion, surface crusting, 
erosion hazard, coarse textures, and low fertility. 

Alluvial lands are common and drainage density is medium. In the 
southern-most mapped unit, drainageways are often stony. In the unit 
that is mapped farther to the north a zone of fine-textured, heavily 
wooded (Acacia seyal) soils occur in association with alluvial lands 
(site description K4). 

BP2- Nearly level and gently sloping, deep, well-drained, medium-textured 
soils with gravel or stones. 

The dominant soil in this large unit has moderate profile develop
ment and a covering of desert pavement. Moderately fine-textured soils 
are included in this unit, as well as soils without gravel or stones. 
Soro~ areas are covered with thin sands. A few rocky ridges are located 
south of Sangarafa. 
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Figure 3-10 . Pediments or reg are illustrated by photos 20 km southwest of 
11agta Lahjar (above) and at the Letfata airport (below). Acacia flava is 
the dominant species in the above illustration; light and dark colors are 
differing gravel types. The illustration below is less gravelly; however, 
gravelly fragments are emphasized by their impediment to sand movement. 
The large ridge on the horizon is the beginning of a vast stretch of sand 
dunes (note: the object in left side of this ground photo is a wind sock) . 
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The major use is pasture, but numerous small areas of traditional, 
recessional agriculture are located here. Vegetative cover is very 
poor to poor. This is a windswept zone. 

The land suitability for cropland is Nl. Alluvial lands are common 
and the drainage density is medium. These soils are fertile and the 
potential, in general, for recessional agriculture is fair to good. 

A moderately fine-textured soil variant is represented by Soil 
Profile Cl. Three soil investigations of this zone have been completed 
(SONADER, 1981; Gavaud, 1960; INSTRUPA, 1979). 

BP3- Nearly level and gently sloping, deep, excessively drained, gravelly 
and stony soils (35%); gently sloping; deep, somewhat excessively and 
excessively drained, moderately coarse- and coarse-textured soils (35%); 
and moderately steep, very shallow, excessively drained, lithic soils 
(30%) . 

The dominant soils are dark-colored desert pavements. Component 2 
consists of aeolian sands with minimal soil-profile development. Com
ponent 3 consists of rocky and stony lands. Component 1 commonly has 
a surface covering of very coarse sand or gravel; cobbly, nearly level 
soils are included within the range of properties. Component 2 includes 
moderately sloping lands and some moderately coarse-textured soils formed 
in colluvium. In a few places Component 2 is the dominant unit. Minor 
soils associated with Component 1 are gravel- and stone-free lands. 

The major use of these lands is pasture. Erosion is moderate to 
severe for Component 2. Vegetative cover is poor for Component 1 and 
3 and poor to fair for Component 2. Suitability Ratings for cropland 
are Nl for the dominant soils and for Component 2 and N2 for Component 3. 
The major limitation for cropland is low rainfall for the nonlithic and 
nongravelly soils of this unit. 

Alluvial lands are rare in this unit, but there are several temporary 
lakes. These areas offer some agricultured potential for recessional 
agriculture and good potential for palm groves. Detailed ground water 
surveys should be undertaken in these areas to assess the potentials. 

Component 1 is represented by K20, K21, and K22. Minor soils 
associated with Component 1 are represented by site description Kl. 

BP4- ~1oderately sloping, deep, excessively drained, stony and gravelly 
soils (50%) and nearly level and gently sloping, deep, well-drained, 
medium- and moderately fine-textured soils (50%). 

The dominant soils are dark-colored, gravelly and stony lands. 
Component 2 is similar to the Component 2 in Unit BE13. Nearly level 
and gently sloping gravelly lands are included with Component 1. Most 
areas of Component 2 have a shallow cover of sand. Minor soils are 
moderately deep and deep aeolian sands. 

This unit is used for pasture. 
Component 1 and poor for Component 2. 
is in a zone where sands are moving. 
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and Nl for Components 1 and 2, respectively. Alluvial lands are coarsely 
spaced and they provide fair to good vegetation for pasture. Some 
potential exists for flood-recessional agriculture in these areas. 

Several soil profiles have been previously described for this unit 
(SONADER, 1981). 

BP5- Nearly level and gently sloping, deep, well-drained, medium- and 
moderately fine-textured soils with gravel. 

The major soils are deep, gravelly lands. This unit is similar to 
Component 1 of Unit AU1, but it differs by being in a different soil 
climate zone and having lesser areas of coarse or moderately coarse 
textures. The major soils have significant gravelly zones at the surface 
or within 50 cm of depth. Minor soils are gravel-free zones and a very 
shallow to moderately deep cover of aeolian sands. The former minor soil 
occurs at the boundary between this unit and Unit BE17. 

Land use is pasture and vegetative cover is poor. Erosion is moderate 
and soil crusts are common. These soils have an Nl Suitability Rating 
for cropland. Major limitations are low rainfall, gravel, and slow 
permeabil i ty. 

Alluvial zones are common and drainage density is medium to fine. 
Alluvial areas are usually narrow and have gently or moderately sloping 
banks. Gullying is common and the channels are generally well-incised. 

Uplands, Undifferentiated (U) 

These landforms occur throughout the eastern two-thirds of this 
Soil Region B and make up 18.5% of this zone (Fig. 3-11). The land-
forms included in this generalized grouping are nearly level to sloping 
plains, stony plateaus, dissected and nondissected plains, and plains with 
micro-depressions. Geology includes the WBout Series, Selibaby Series, 
Continental Terminal, and several formations of Tertiary age. ' Sandstones, 
ferru~inous rocks, clayey sandstones,conglomerates, schists and micaschists 
are some of the common parent rocks. Slopes are generally nearly level 
to gently sloping. Soil textures range from sands to clay loams (i.e., 
coarse to moderately fine). The coarse-textured soils generally have 
deeper soil profiles than the fine-textured areas. Soil development has 
been limited in some areas by dense zones of gravels and cobbles. Lithic 
soils and desert pavements are sometimes included with or associated with 
these 1 andforms. 

Land use is generally pasture. Cropland exists near the Senegal 
River Valley in the coarser sediments and in narrow alluvial zones 
where recessional agriculture is practiced. 

BU1- Nearly level and gently sloping, deep, well-drained, medium- and 
moderately coarse-textured soils (60-80%) and gently sloping, very shallow, 
excessively drained, lithic soils (20-40%). 

The dominant soils are severely eroded and moderately acid. Component 
2 consists of rock outcrops and stony lands. Component 1, which is similar 
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Fig. 3-11. Uplands in Soil Region B are dominated by heavy textured soils 
with little ground cover (above). Other minor areas are more productive 
and have coarser soil textures (below). The above illustration is a 
ground photo of an area located approximately 20 km south of A1eg. Patches · 
of gravel are common and a dune stringer is visible on the horizon. The 
illustration below is located about 20 km northwest of t1aghama in area of 
excellent grass and tree cover. 
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to Component 1 of Unit BU10, includes a shallow cover of sands in most 
places. t1inor soils associated with Component 2 are gravelly and cobbly 
lands . This unit is similar to Unit BE3,but it contains less aeolia!1 sand 
cover. 

These soils are used for pasture. Vegetative cover is poor to fair 
and very poor, respectively, for Components 1 and 2. Component 1 is 
severely eroded in most places. Component 1 has an Nl Suitability Rating 
for cropland, and Component 2 has an N2 rating. Component 1 is limited 
by severe erosion, surface crusting (poor soil physical condition) and 
severe erosi on hazard. All uvi al 1 ands are rare to common, and they are 
generally severely gullied and easily eroded. 

BU2- Nearly level, deep, well-drained, medium-textured soils with gravel. 

The dominant soils are medium-textured with moderate soil profile de
velopment. Gently sloping areas and moderately fine textures are included 
within the range of the dominant soils. Minor areas of gravel or a 
shallow cover of sand are scattered throughout this unit . 

The dominant land use is pasture. Vegetative cover is poor and severe 
gullying has taken place throughout this unit. The Suitability Rating 
for cropland is Nl. Limitations are erosion hazard, slow penneabi lity, 
and a tendency toward surface crusting. Runoff is high in this unit. 

Alluvial lands are very common and drainage density is medium to fine. 
Alluvial areas are generally moderately wide (25-50m). A good potential 
exists for small dams and recessional agriculture. However, these lands 
are susceptible to water erosion and careful planning must be involved in 
site selection and in eventual management of recession-agricultural use. 

BU3- Gently sloping, deep, excessively and somewhat excessively drained, 
coarse- and moderately coarse-textured soils. 

The dominant soils in this unit are coarse- or moderately coarse-tex
tured with minimal to moderate soil-profile development. In places these 
soils are covered by shallow aeolian sands or have a wind-reworked sur
face. Minor areas of rock outcrops exist in this unit. These soils are 
very similar to unit BES, but they differ by having greater soil develop
ment and by being in a different major landform group. 

Land use is generally pasture. Vegetative cover is good and erosion 
is slight. These soils have an Nl Suitability Rating for agriculture. 
The major limitation is lack of rainfall. 

Alluvial lands are fairly common. Drainage density is low to medium. 
Alluvial zones offer fair potential for agriculture and good potential for 
palm groves . There are several temporary lakes in this unit, which indi
cates that groundwater may be close to the surface. Potential for irri
gation should be investigated in this unit. 

BU4- Nearly level and gently sloping, deep, excessively and somewhat 
excessively drained, coarse- and moderately coarse-textured soils (80%) 
and gently sloping to steep, very Shallow, excessively drained, lithic 
soils (20%). 
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The dominant soils are strongly acid and have a well-developed soil 
profile. These soils have formed in soft sandstone and coarse-textured 
conglomerates of the Tertiary period. Component 2 consists of rocky 
ferruginous plateaus and buttes. Some aeolian sands are included with 
Component 1. 

The major land use is pasture. Some agriculture use (millet) occurs 
in area of Hadad and along the Senegal River Valley. Component 1 has a 
good vegetative cover and Component 2 has poor to fair cover. Erosion 
is slight for Component 1; however, some minor areas of moderate and 
severe erosion occur in overgrazed zones. The suitability for cropland 
is SC for Component 1 and N2 for Component 2. Limitations for Component 
1 are low annual rainfall, coarse textures, strongly acid reaction and low 
fertility. t1anagement should include fertilization and protection from 
erosion. Millet is the recommended crop (these soils are probably too 
acidic for sorghum production). Component 1 is represented by soil pro
fileSll. 

BU5- Gently sloping, deep, well-drained, medium-textured soils with gravel 
(50%) and gently and moderately sloping, deep, excessively drained, coarse
textured over medium-textured soil (50%). 

The dominant soils of this unit are the same as those of Unit BU2; thE unit 
differs byhaving a second soil. Component 2 consists of shallow and moder
ately deep aeolian sands over finer materials. Component 1 includes some 
gravelly areas, moderate slopes and a thin cover of sands. Component 2 
includes some deep sands over an underlying, heavier soil. 

The major use of this area is pasture. Some cropland exists in the 
wider oueds. Erosion is moderate to severe for Component 2. Vegetative 
cover is poor for C~mponent 1 and poor to fair for Component 2. Suitabil
ity for cropland is Nl for these soils. Low rainfall is the major limi
tation for cropland for both components, as lIell as slow pemeability 
for Component 1. Alluvial lands are common and they are similar to these 
alluvial lands described in Unit BU2. 

BU6- Gently and moderately sloping, deep, excessively and somewhat exces
sively drained, moderately coarse- and coarse-textured soils (70%) and 
and gently sloping to steep, very shallow, excessively drained, lithic 
soils (30%). 

The dominant soils are strongly acid and have well-developed soil pro
files. Component 2 consists of rocky plateaus and buttes. Some nearly 
level and medium-textured areas (sandy loams) are included within the 
range of Component 1. A few gravelly and cobbly areas are included with 
Component 2. The geology for these soils is the same as that for Unit BU4. 
This unit differs from Unit BU4 in slope, composition, and erosion. The 
topography consists of gently rolling lands with short slopes. Alluvial 
lands are considered as minor soils (10%) in this unit. 

These soils are used for pasture. Some cropland is located along the 
Senegal River Valley. Vegetative cover is fair. Erosion ranges from 
s 1 i ght to severe for Component 1. In the northern part of thi s unit 
severe wind erosion has taken place, and through the middle of the unit 
moderate to severe wind and water erosion has occurred. 
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Component 1 has an Nl Suitability rating for cropland, and Component 
2 has an N2 rating. Some nearly level and gently sloping areas in the 
southern part of this unit have an SC rating for cropland (5% of Compo
nent 1). Eros i on protection and ferti 1 ity programs are recommended for the 
5C soil. Component 1 is limited by erosion, erosion hazard, textures, 
low fertility and strongly acid reaction. These soils are best-suited 
for pasture. 

Alluvial lands are common to plentiful in this unit. The drainage 
density is medium. The alluvial zones are generally narrow and gullied; 
however, these areas provide good pasture. Component 1 is represented 
by profile SlO. 

BU7- Nearly level, very shallow to gravel, somewhat excessively and 
well-drained, moderately coarse- and medium-textured soils (75%) and 
steep, very shallow, excessively drained, lithic soils (25%). 

The dominant soils are shallow or very shallow to a dense zone of 
ferruginous gravels. Component 2 consists of bare, ferruginous rock 
located at the perimeters of this unit. The soils of Component 1 have 
formed in sediments of the Continental Terminal. Rectilinear slopes 
with scattered areas of circular, concave areas (10%) constitute the 
setting for Component 1. The small concave sites are shallow to gravel. 

The dominant land use is pasture. Vegetative cover varies from 
poor to fair from north to south. Numerous areas of dead trees exist 
in this unit. The concave sites have good vegetative cover. The land 
Suitability Rating for these soils is N2; the major limitation is depth 
to gravel and bare rock. Component 1 is represented by site descriptions 
S5 in the north (near Mal) and 59 in the south (near Monguel). 

BU8- Gently and moderately sloping, deep, somewhat excessively and 
excessively drained, moderately coarse- and coarse-textured soils. 

The dominant soils in this unit are slightly acid to neutral and have 
moderately well-developed soil profiles. These soils are similar to 
units BU4 and BU6 in geology. Aeolian sands are common along the eastern 
edges of this unit. Minor soils are the steep, ferruginous outliers 
described in Unit BU7. The dominant soils have formed on long, simple 
slopes. Soil textures range from fine sand to fine sandy loam. Soil 
profile development decreases with distance to the north. 

The land use is pasture. Vegetative cover is poor to fair. Erosion 
i.s severe to moderate. Numerous crusted areas exist in eroded zones 
(weak silica cementation of wind-deposited sandS). Suitability Rating 
for cropland is Nl. These soils are limited by low rainfall and erosion 
hazard. Alluvial zones are rare and the drainage density is coarse. 
Several associated alluvial zones, which are mapped, are described in 
Unit BA7. 

BU9- Nearly level to gently sloping, very shallow and shallow to gravel, 
well- and somewhat excessively drained, medium-textured soils. 

The dominant soil in this unit has a dense surface and it is shallow 
to gravel. The major soil of this unit is similar to Component 1 of 
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Unit BU7. Included with the dominant soil are slightly concave sites, 
which are shallow to gravel; these areas comprise approximately 15% of 
this unit. Minor soils (15%) lnclude surficial gravels and thin to 
moderately deep, eroded sands over fine materials. 

These lands are used for pasture, and they have a poor cover of 
vegetation when very shallow to gravel and a fair to good cover when 
shallow to gravel, i.e., in concave sites. Aeolian sands have accumulated 
where vegetative cover is fair or good. The Suitability Rating for 
cropland is N2 for these soils. The major limitation is depth to gravel 
and low annual rainfall. The concave sites in this unit are represented 
by soil profile B6. 

BU10- Gently and moderately sloping, deep, well-drained, coarse- and 
moderately coarse-textured soils (60%) and gently and moderately slop
ing, very shallow, excessively drained, gravelly and stony soils (40%). 

The dominant soils are severely eroded, moderately-coarse and coarse
textured lands with moderately to slightly acid reaction. Component 2 
consists of gravelly zones and rocky ridges. t'1inor soils associated 
with Component 1 are well-vegetated, deep, coarse-textured aeolian de
posits (10%). Associated with the gravelly component of soil 2 are 
minor, desert pavement soils (10%) that contain little gravel but have a 
dense soil surface and little vegetative cover. 

Component 1 is used predominantly for pasture; although some limited 
areas of cropland exist on nearly level slopes near villages. The soils 
are poorly vegetated,but some zones of good vegetation exist near the 
plateaus on the eastern end of the unit. Soils of Component 2 are used 
for pasture. They generally produce 1 ittle vegetation. There are some 
well-fractured rocks near the Karakora Oued; these areas have good stands 
of trees and grasses. Component 1 has an overall Nl suitability rating 
for cropland. Soils on gentle slopes have an SC Suitability Rating for 
agriculture (10% of this component). The SC areas are limited by low 
rainfall, coarse textures, severe erosion hazard, and 10~1 fertility. 
Erosi on protecti on and fertil ity programs are recommended for SC-rated 
soil s. 

Component 2 has an N2 Suitability Rating for cropland; it is limited 
by soil depth. Alluvial lands are common through the center of this 
unit. These lands are limited by susceptibility to gullying and by a 
very hard surface consistence. These soils have moderate potential for 
agriculture. Utilization of these lands would require erosion stabili
zation programs. Other alluvial lands,which are located in the eastern 
part of this unit,occur less frequently; but they have a good potential 
for agriculture. Component 1 is represented by Soil Profile Kll while 
Component 2 is typified by site descriptions KIO and K13. 

Alluvial Lands (A) 

These soils occur throughout the Soil Zone B; however. they are 
mapped primarily through the middle of this area (Fig. 1-1 2). The 
lands mal:e-up 8.2% of this climatic zone. Almost all the major oueds 
are included in this landform grouping; the Niorde Oued and part of the 
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Fig. 3-12. Alluvial soils in Soil Region B are generally heavy textured 
as noted by the vertisolic nature of the Oued Ketchi (above). The annual 
floodwaters of the Senegal River supply soil moisture for the crops of 
Lake R'Kiz (below). Soil cracking and microrelief are illustrated in 
the above photo, which was taken 30 km southwest of ~lagta Lahjar. The 
photo below is a low-altitude picture taken on the northeast edge of 
Lake R'Kiz in early January; the sorghum crop forms a distinct boundary 
with the nonvegetated, surrounding plain. 
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Karakoro Oued are in Soil-Climate Zone A. Most of these soils have formed 
in recent alluvial deposits. Other minor areas are older alluvium, marine 
deposits, and deltaic deposits. These minor soils are located a1ono 
the coast, north of Lake R'Kiz, and west of Lake d' A1eg. SOfTIe alluvial 
zones were formed under wetter climates and these areas are not normally 
flooded. Soil textures range from coarse to fine, and soil drainage varies 
from very poorly to excessi ve1y drained. Other 1 andforms i nc1 uded wi th 
this unit are nearly level uplands and aeolian sands. Land use is divided 
among pasture, flood-recessional and dry1and agriculture. Annual flood
ing occurs in many alluvial units and its extent is critical to yearly 
crop production (Fig. 3-13). Several zones behind modern dams are in
cluded within this grouping. These areas are utilized almost totally 
for recess i ona 1 agri culture. These 1 ands are very fertil e and thei r 
fertility is replenished annually by a11uvia11y deposited sediment. 

BA1,2,3- Nearly level, deep, very poorly to well-drained, moder-
ately coarse- to fine-textured soils. 

These units encompass the Senegal River Valley. The separation into 
three units is based on floodplain elevations (i.e., likelihood of annual 
flooding) and salinity (Unit BA3). Soils of BAl are dominated by lands 
that receive annual flooding (60%); the secondary soils (40%) are levees, 
point bars, splays, and the higher floodbasin deposits of an earlier pluvial 
period. 

Soils of Unit BA2 are similar to Unit BA1, but the dominant and secon
dary soils are reversed. Some areas of high soil salinity occur at the 
western edge of this unit. 

Soils of Unit BA3 are deposits of a deltaic plain. Soil salinity 
is high in these soils. These three units are more thoroughly charac
terized in a 1:50,000 map (PNUD, 1977), in another Landsat-based investi
gation (Boyadgiev, 1978), and in numerous site-specific studies (e.g., 
Durand, 1974). Unit AAl (Soil-Climate Zone A) also contains applicable 
soil descriptions. 

Suitability Ratings for cropland are as follows by major and secondary 
soils: Unit BA1, 52 and N1; Unit BA2, N1 and 52; and Unit BA3, Nl. The 
likelihood of flooding and high watertables are the most important fea
tures of these soils. Dryland agriculture is severely limited by the 
progressively lower rainfall from southeast to northwest. Irrigation 
and other potentials are detailed in several of the above reports. 
Brief sites descriptions R3 and R4 typify Unit BA2, while R5 represents 
Uni t BA3. 

BA4- Nearly level, deep, somewhat poorly and moderately well-drained, 
moderately fine- and fine-textured soils. 

The dominant soils (60%) in this unit are flooded for variable time
periods in most years. However, the soils of secondary drainageways (40%), 
which are also included in this unit, are rarely flooded. This unit in
cludes the Gorgol Noir, Gorgol Blanc, and the Oued Garfa. Minor soils 
include nearly level, deep, medium- and moderately fine-textured uplands. 
A thin cover of aeolian sands occurs where these soils extend into the 
northern part of the project area. 
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o 50Km 

Fig. 3-13. Near-infrared Landsat image (band 7) shows the variable ~x
tent of flooding in the southern area of the Gorgol Region. Arrows 
indicate some of the many areas of standing water. (September 1978) 
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These soils are used predominately for pasture. However, note- . 
worthy areas of both dry1and and recessional agriculture are also located 
in this unit. Completion of construction of a dam at Foum G1eita will 
substantially increase the cropland in this unit. Vegetative cover is 
good and annual floodwaters provide temporary watering holes for live
stock. These soils have an S2 Suitability Rating for recessional 
agriculture. Low rainfall precludes consistent production from dry1and 
agriculture. Several sites in this unit have been characterized in a 
recent study (SONADER, 1981). 

BA5- Nearly level and gently sloping, deep, somewhat excessively drained, 
coarse- and moderately coarse-textured soils. 

The dominant soils in this unit are sands with minimal to moderate 
soil-profile development. This unit is mapped within the drainage channel 
of the Karakoro Oued. Minor soils are moderately fine-textured and 
located near tha1wegs. These soils have been water- and wind-deposited. 
In a few places watertab1es are close enough to the surface to support 
palm trees. A minor area of rock outcrops is located just north of 
Kankossa. 

This unit is used for pasture. Erosion is moderate and vegetative 
cover is fair to good. Overgrazing is a severe problem. This unit has 
an Nl Suitability Rating for cropland. Coarse textures and low annual 
rainfall are the major limitations. Potential for palm groves is good 
in a small part of this unit. The dominant soils are represented by 
site description K3 and the minor soils by site description K23. 

BA6- Nearly level, deep, somewhat poorly to moderately well-drained 
moderately fine-textured soils (50-80%) and nearly level, deep, we11-
drained, moderately fine-textured soils (20-50%). 

The dominant soils benefit from a seasonally high watertable anrt/or 
additional runoff from adjacent slopes. Component 2 is well-drained and 
it has formed in either alluvial and/or colluvial materials. Component 
2 is more extensive in the units mapped southwest of Kiffa at the base 
of the Assaba Plateau. Minor soils have shallow to deep aeolian sands 
over fine materials. Component 1 is similar to unit C1Al in the 
Aridic-Very Dry Zone (Soil-Climate Zone C). 

Component 1 is used for palm groves and associated agriculture and 
Component 2 is used for pasture and some cropland. Vegetative cover is 
good and fair to good, respectively. Component 1 has an S2 Suitability 
Rating for palm grove agriculture. Sand dune encroachment is causing 
severe problems in several palm groves. Component 2 has an N1 rating 
and it is limited by moderately fine textures, slow permeabil,ty, and · 
low rainfall. Some potential exists for irrigation in Component 2, if 
ground waters could be located. 

BA7- Nearly level and gently sloping, deep, somewhat excessively and 
well-drained, moderately coarse- and medium-textured soils. 

The dominant soils in this minor unit are deep and have a moderately 
well-developed soil profile. These soils are found in association with 
Unit BU8. Some areas of thin sands are included within this unit. 
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Minor soils are moderately deep and deep aeolian sands over fine mater
ials. These soils are rarely flooded, but they do receive runoff in 
most years. This unit is used primarily for pasture, and areas of small 
fields are scattered throughout this unit . Vegetative cover is good 
and erosion is slight. This unit has an SC Suitability Rating for 
cropland. Low seasonal rainfall is the major limitation for these soils. 
These lands provide good pasture . The dominant soils is represented 
by So il Profile 56 . 

BA8- Nearly level, deep, well- to poorly drained, moderately fine- and 
fine-textured soils. 

The dominant soils in this unit are deep and they receive some flood
ing in most years. Several recessional areas behind modern dams and 
Lake R'Kiz and Lake d'Aleg are included in this unit. Microtopography, 
or gi1gai, and wide cracks (associated with vertisols) are common through
out this unit, notably, in the Oued Ketchi. Other soils have deep, wide 
cracks, but lack gi1gai. Minor soils are located in areas which are rarely 
flooded (i .e., secondary drainageways). Some areas have a thin cover 
of sands. This unit differs from Unit BA4 by having vertisols. 

Recessional agriculture and pasture are the major land uses in this 
unit. Vegetative cover is good. These soils have an 52 Suitability 
Rating for recessional agriculture. Limitations are fine textures and 
the poor workability of the soil. Draft animals and tillage practices 
are recommended to speed seeding operations and improve infiltration of 
rainfall. Fertilization programs should be investigated to ensure that 
adequate amounts of plant nutrients, namely, nitrogen, phosphorous, and 
potassium, are supplied for sustained production. It appears that parts 
of the Oued Ketchi have good potential for recessional agriculture; 
vertiso1ic soils are the major limitation. The major soils are repre
sented by Soil Profile 54 and site descriptions 52 and B7. 

BA9- Nearly level, shallow and moderately deep to gravel, well-drained, 
medium-textured soils. 

The dominant soils in this minor unit have formed in old alluvium 
over sediments of the Continental Terminal. This unit is located ad
jacent to Lake d'A1eg. A very shallow cover of sand is included as 
described in the dominant soil profile. Depth to gravelly materials is 
shallow to moderately deep. These soils have above-average organic matter 
compared to surrounding upland soils. Minor soils include surface gravels. 

These soils are used for pasture. Vegetative cover is good on 
soils that are moderately deep to gravel and poor to fair on soils that 
are very shallow to shallow to gravel. These soils have an Nl Suitability 
Rating when moderately deep to gravel and N2 Rating elsewhere. The 
dominant soils are represented by Soil Profile B4 . 

.BA10- Nearly level, deep, moderately well-drained, moderately fine
and fine-textured soils (60%) and nearly level and gently sloping, deep, 
excessively drained, coarse-textured soils (40%). 

The dominant soils are formed in old marine beds. Component 2 
consists of moderately deep and deep aeolian sands over finer materials. 
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Soils of Component 1 are generally high in sodium and/or salts. The 
range of characteristics also includes a shallow or very shallow cover 
of aeolian sands. Some gently sloping areas are included within the 
range of characteristics for Component 1. Component 2 includes a few 
areas with moderate slopes. 

These soils are used for pasture. Vegetative cover is poor for 
Component 1 although a few areas near Lake R'Kiz receive enough addition 
al moisture through flooding to sustain a fair cover. Component 2 
has a poor to fair cover of vegetation and it is moderately to severely 
eroded. 

This unit has an Nl Suitability Rating for cropland. Component 1 
is limited by the soil physical characteristics associated with high 
sodium, i.e., very hard consistence and a nearly impenetrable subsurface 
horizon. Component 2 is limited by coarse textures, severe erosion 
hazard, and low fertility. Both components are limited by low annual 
preci pitat i on. 

Alluvial lands are rare. A moderately wide drainageway runs along 
the eastern edge of this unit. This area of alluvium appears to have 
some potential for recessional agriculture. Component 1 is represented 
by Soil Profile B14, and the minor drainageway is represented by Soil 
Profil e B10. 

BAn- Nearly level and gently s loping, deep, well- and moderately well
drained, medium-textured soils (60%) and gently sloping to moderately 
steep, deep, excessively drained, coarse-textured soils (40%). 

The dominant soils are developed in saline, marine deposits. 
Component 2 consists of fine and medium sands with little or no soil
profile development. Component 1 has a saline watertable and lenses 
of compacted sea shells (Area senilis). Sebhkas are included with 
this component. Componen~includes coastal dunes and some sands which 
are similar to Component 1 of Unit C2E2 and Unit C2El. Minor soils 
are moderately fine- and fine-textured and occur in slight depressions. 

The land use is pasture and the vegetative cover is generally poor 
to fair for Component 1 and poor for Component 2, which is severely 
eroded. These soils have an Nl Suitability Rating for cropland. Low 
rainfall is the major limitation for these soils and Component 1 is 
also limited by high salinity. This region, which is known as the Aftout 
es Saheli, has been previously investigated for irrigation potentials 
(SOGREAH, 1974). 

Soil Region C (Includes Region Cl, <225 mm precipitation, >24 0 C soil 
temperature; and ReQion C2, <100 mm precipitation, 
>240 C soil tempterature) 

These zones include approximately the upper one-fourth to one
half of the project area, or 35.7% of the project area. The average 
rainfall is generally below 225 mm for the majority of lands included 
in this zone. Temperatures are generally very hot in the interior with 
marked seasonal extremes. Along the coast temperatures are cooler with 
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lesser seasonal extremes (C2 Zone). Three major landform groupings are 
noted in this soil-climate zone. The most extensive group is sand 
dunes, followed by rocklands (which include part of Tagant Plateau and 
the Affole), and finally the desert pavement or pediments, the least 
extensive. Agricultural production in this area is restricted to very 
limited areas with high water tables and/or collections of runoff water. 
Soils generally do not exhibit any extensive indications of profile de
velopment. 

Aeolian Sands (E) 

These soils, which occur throughout Soil Zone C (fig. 3-14), occupy 
85.2% of the Region. The dunes were deposited during the Quaternary 
Period, and they can be divided into the following major groups: 
longitudinal, transverse, and littoral dunes and miscellaneous dune forms. 
The logitudinal dunes in this climatic zone cover most of the project 
area west of the Tagant Plateau. Transverse dunes are dominant east of 
the Tagant Plateau and they also are concentrated in a large area west 
of Moudjeria. The littoral dune grouping includes sebkhas and coastal 
soils in a narrow band along the coast. The miscellaneous dune grouping 
includes, among other types, barchans and parabolic dunes; this unit 
occurs north of Magta Lahjar and occupies a moderately large area. 

A prime differentiating factor in separating soils formed in dune 
fields was the type, extent, and character of the interdunes. Coastal 
deposits (which are high in carbonates), sebkhas, nearly level sands, and 
moderately steep sands were the major interdunal types. Soil slope and 
the inclusion of rocklands were other important differentiating factors 
among mapping units. 

The land use in this group of soils is pasture and it should be 
assumed unless otherwise noted within each brief mapping unit description. 
Browse species are more common than grasses, although substantial areas 
of grassland exist in the Trarza Region. The recent drought throughout 
these regions is evidenced by dead trees and severely wind-eroded soils. 
t-1oving sands are common, and vary from moving dune fields to drifting 
sand. Agriculture without supplemental water is not possible and the 
suitability of soils for cropland is not included in most brief descrip
tions. Ground water potential appears to be good throughout the Trarza 
Region as evidenced by the number of wells. (Additional references.: 
Daveau,1970 and 1965; Ambroggi, 1966). 

C1E1-Moderately steep and steep, deep, excessively drained, coarse
textured soils. 

The dominant soils in this unit are fine sands with little or no 
soil-profile developmen~ occurring on steep and moderately steep slopes. 
This unit is composed primarily of transverse dunes. Minor soils are 
the less sloping, sandy interdunes. A prominent, wide interdune 
(ancient waterway) is located in this unit to the northwest of Tamchakket. 
Some minor areas of rock outcrops and fine-textured interdunes are also 
included in this unit. Small areas having high water tables and/or 
springs are located on the east edge of the Tagant Plateau. 
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Fig. 3-14. Aeolian sands cover the majority of land area in Soil Region 
C. Carbonate interdunes are co~n in the western part of the project 
area (above). The above photo was taken 15 km east of Nouakchott; a 
reddish sand dune is visible on the horizon. Balanites trees are common 
in many sandy sites (below). This ground photo was taken just west of 
Boutilimit. The last photo (next page) was taken 40 km northwest of 
Boumdeit. The heiaht of sand dunes is contrasted to the Tagant Plateau 
(dust in the area caused the dim appearance of the Tagant Plateau). 
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Fig. 3-14 (continued) 

88 



Vegetative cover is generally poor and in most places erosion is 
severe. A large area of moving sands was noted on the east side of the 
Tagant Plateau; this is a Source of the sands that are crossing the 
Tagant Plateau and encroaching on Moudjlria. 

C1E2-Gent1y sloping to steep, deep, excessively drained, coarse
textured soils. 

The dominant soils are fine sands with no soil-profile development. 
This zone of moving sands occurs west of f10udjlria. Some minor areas 
of desert pavement are included, although sands are covering these areas 
at a moderate rate as noted in a report that used mu1tidate Landsat 
imagery (~~orcester et a1., 1978). Vegetative cover is poor and it is 
primarily woody. Some areas of high water tables and/or springs are 
located on the western edge of the Assaba Plateau. 

C1E3- Noderate1y sloping to steep, deep, excessively drained, coarse
textured so il s. 

The dominant soils are fine sands with little or no soil-profile 
development. This large unit is found throughout the central part of 
Soil Region C. It is composed primarily of longitudinal dunes, but other 
dune types are included. Interduna1 areas are generally less sloping 
than dune ridges, and often contain moving dunes. Minor soils are 
calcareous, nearly level interdunes, which are described in Unit C1E8. 
Other small areas of desert pavement, or pediments, are also included. 

The vegetative cover is generally poor. ~~oody species are dominant 
with small areas of grasses and forbs. Erosion is severe and moving sands 
are common. Sangarafa, Maghta-Lahjar, and Guimi are villages where 
encroaching sands pose a serious problem. 

C1E4- Gently sloping, deep, excessively drained, coarse-textured soils. 

The dominant soils in this minor unit, which is located north of Chogar, 
are fine sands with minimal soil-profile development. Some nearly level 
slopes are included within the range of the major soils. Minor soils ;lave 
formed in steep, transverse dunes and moderately fine-textured interduna1 
areas. 

Vegetative cover is fair on the dominant soils. Minor soils have 
a less dense vegetative cover. This is a stable unit and it probably 
provides fair seasonal pasture. 

C1E5-Moderate1y steep, deep, excessively drained, coarse-textured 
soils (60%) and gently sloping, deep, excessively drained, coarse-textured 
soils (40%). 

The dominant soils are fine sands with little or no soil-profile 
development on transverse dunes. Component 2 is a gently sloping, fine 
sand with little soil-profile development. Component 1 includes steep 
slopes. Component 2 (the dominant soil in Unit C1E4) includes some nearly 
level slopes. Minor soils are sebkhas in the northwest part of this unit. 
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Vegetative cover is fair for this unit as a whole. Component 1 has 
a less dense cover than Component 2. This is a stable area and provides 
fair pasture. 

C1E6-Gently sloping to moderately steep, deep, excessively drained, 
coarse-textured soils (55%) and nearly level, deep, well-drained, moder
ately fine-textured soils (30%). 

The dominant soils in this small unit are fine sands with mlnlmum 
soil-profile development. Component 2 has a moderately developed soil 
profile and moderately fine textures with a surface covering of pebbles. 
Minor soils (15%) are those areas where Component 2 is covered with a 
shallow to moderately deep mantle of sands. 

Vegetative cover for Component 1 and the minor soil is fair; grasses 
and woody species are common. Component 2 has little cover. This unit is 
stable for the most part and it provides fair forage. Component 2 is repre
sented by Soil Profile C13. 

C1E7- Moderately sloping to steep, deep, excessively drained, coarse
textured soils (75%) and nearly level, deep, well-drained, medium-tex
tured soils (25%). 

The dominant soils are fine sands with little or no soil-profile 
development formed in longitudinal dunes. Component 2 consists of nearly 
level, calcareous soils formed in interdunes (marine sediments). Com
ponent 1 includes some fine sands found in interdunal positions and some 
areas with gentle slopes. ' 

Vegetative cover varies from poor to fair for Component 1. In 
places grasses, trees and shrubs provide a nearly continuous cover; 
however, the majority of the unit has a poor cover. (Landsat imagery [see 
map folder] records the better vegetative cover in slightly darker tones.) 
Component 2 is nearly barren and only a few, widely spaced woody species 
exist. Locally, melons are cultivated in the more level, sandy interdune 
positions. 

Component 1 is represented by Soil Profile B2. 

C1E8- r~oderately sloping and moderately steep, deep, excessively drained, 
coarse-textured soils (80%) and nearly level, deep, somewhat poorly drained, 
fine-textured soils (20%). 

The dominant soils are fine sands with little or no soil-profile de
velopment formed in longitudinal dunes. Component 2, which has formed in 
marine deposits, consists of fine-textured and saline soils, and it is 
located in interdunal positions. Component 1 includes some steep and 
gently sloping sands. Minor soils are calcareous and are the same as 
Component 2 in Unit C1E7. This unit forms a transition between Soil-Climate 
Zones Band C. The soils of this unit are somewhat similar to Unit BE18, 
but generally have less vegetation cover. 
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Vegetative cover is fair to good in the southern part of the unit 
for Component 1 and erosion is moderate to severe. Some narrow bands of 
interdunal soils support very good stands of vegetation where the sands 
form a thin cover over finer-textured soils. Component 2 has little 
vegetative cover and it is limited by slow permeability and high salinity. 

C2E1- tloderately sloping to steep, deep, excessively drained, coarse
textured soils (55 %) and nearly level, deep, well-drained, fine-textured 
soils (45%). 

This mapping unit is located in the extreme northwestern part of the 
study area (including Nouakchott). The dominant soils are fine sands with 
little or no soil-profile development formed in longitudinal dunes. 
Component 2 consists of calcareous soils of nearly level sebkhas. Compo
nent 1 also includes moving sands found in interdunal positions. This 
unit differs from unit C1E8 by having a greater percentage of calcareous 
interdune so i 1 s. 

Vegetative cover is poor for the soils of this unit. For the most 
part, Component 1 is an area of eroded sands. Shrubs are the dominant 
vegetation. Component 2 is generally devoid of vegetation, and it is 
limited by high salinity and calcium carbonates. Component 2 is repre
sented by profi 1 e Bl. 

C2E2-tloderately sloping and moderately steep, deep, excessively drained, 
coarse-textured soil. 

The major soils are fine sands with little or no soil-profile develop
ment located in longitudinal dunes. Minor soils are fine-textured and 
saline and they are located in interdunal pOSitions. This unit is similar 
to Unit C1E8, but it differs by being in a cooler temperature regime and 
by having a lesser area of fine-textured, interdunal soils. 

Vegetati ve cover is poor to fai r an d erosion is moderate to severe. 

lithic Soils (l) 

This landform grouping, which is located in the eastern one-half of 
Soil-Climate Zone C (Fig. 3·15·), occu[li.es 13.!l% of this soil-climate zone. 
Its dominant members are the Tagant Plateau and the Affole. Soil-profile 
development in the lithic parts (deflation zones) of these units is vir
tually nonexistent. Other landforms included with this landform grouping 
are aeolian sands, alluvial zones, and cobbly pediments. A single unit 
of desert pavement (Clll) is included with the grouping for the sake of 
convenience. Slopes range from nearly level to steep. 

C1L 1- Nearly level, deep, excessively to well-drained, gravelly and medium
textured soi 1 s . 

The dominant soils in this unit are desert pavements. Coarse frag
ments provide a nearly continuous surface cover. Vegetative cover is 
almost nonexistent. 

C1L2- Nearly level to steep, very shallow, excessively drained, lithic 
soil s. 
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Fig. 3-15. Lithic zones in Soil Region C are represented by a rock out
crop rlslng out of the Tagant Plateau (above). Sand accumulation is 
noticeable at the base of the outcrop . The illustration below shows an 
outlier of the Tagant Plateau just north of Boumdeit . 
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The dominant soils, which includes those found on the Tagant Plateau, 
are very shallow over bare rock, or more commonly, a bare rock sur-
face. Minor soils include shal l ow to moderately deep aeolian sands, al 
luvial areas, cobbly or bouldery pediments, and a few small areas with 
high watertables due to springs. Vegetative cover is very poor; although 
localized areas of fair vegetation occur in faults, fractures, or alluvial 
l ands. More extensive information concerning this unit is found in the 
geology section and elsewhere (INSTRUPA, 1979). 

C1L3-Gently sloping to moderately steep, very shallow to moderately deep, 
excessively drained, coarse-textured soils over rock. 

The dominant soils are fine sands that are shallow to bedrock. This 
unit occurs in a region where sands are moving across the Tagant Plateau. 
r~inor inclusions consist of bare rock . This unit is included in the 
l i thic landform because the majority of the soil control section (50-100 cm) 
is rock. 

Vegetation cover is very poor . In a few places, i.e., where sand 
movement is broken by a barrier, sparse vegetation exists. 

C1L4- Steep, very shallow, excessively drained, lithic soils (40-80%) 
and moderately steep and steep, deep, excessively drained, coarse-textured 
soils (20-60%) . 

Component 1 consists of bare rock. Component 2 includes fine sands 
that abut against rocky ridges or low mountains. Minor soils consist of 
desert pavements. Vegetative cover is very poor. 

Al luvial Lands (A) 

Three mapping units of alluvial soils are located in Soil-Climate 
Zone C (Fig . 3-16). These soils occupy 1% of this soil-climate zone with 
Unit C2A1 mak i ng up the majority. The mapping units in this grouping 
consist of moderately fine-textured soils, coarse- and moderately coarse
textured soils, and a marine terrace . Two major factors used in 
determining mappable alluvial zones were areal extent and vegetative 
cover. Numerous small, well - vegetated zones exist near and on the Tagant 
Plateau, and palm groves are often found in these nonmapped areas. Some 
l arge, coarse-textured interdunes located in Unit C1E1 are alluvial in 
nature, but these zones were generally less well-vegetated than the coarse
and moderate ly coarse - textured alluvial unit. The marine terrace soils, 
which are located al ong the coast line, are included in this group for 
the sake of convenience. 

C1A1- Nearly level and gently sloping, deep, somewhat poorly to well
dra i ned, moderately fine-textured soils . 

The dominant soils in this small unit include the Tamourt en Naaj 
and a zone to the north-northeast of Boumdeit. These soils benefit from 
high watertables and/or additional runoff from adjacent rocky slopes. 
Minor soils include aeolian sands over the finer-textured substrata. 

Vegetative cover is good. Dense trees form a nearly continuous surface 
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Fig. 3-16. An alluvial zone of Soil Region C is represented by this 
ground photo of an area 30 km northwest of Boumdeit. A brush fence is 
located in the forground while elsewhere numerous trees have been severe
ly pruned. 
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cover. These areas offer good potential for palm groves and related agri
culture. The Tamourt in Naaj has been included in a more detailed study 
(Gavaud, 1960). This unit has an S2 Suitability Rating for palm groves. 
Site description K17 represents this unit on the east side of the Tagant 
Plateau. 

C1A.2-Nearly level and gently sloping, deep, somewhat excessively and 
excessive ly drai ned, coarse- and moderately coarse-textured soil s. 

The domi nant soi 1 s, whi ch are located on the east edge of the Tagant 
Plateau, have been reworked by winds or are covered by surficial 
aeolian deposits. In some areas a moderately fine-textured soil is 
found withi n 120 cm of the surface. Thi s unit is benefited by additi ona 1 
runoff. 

Vegetative cover is good and consists of trees, shrubs and grasses. 
These areas make excellent pasture, but the erosion hazard is high. Site 
description K16 represents the unit located to the northeast of Boumdeit. 

C2A1- Nearly level and gently sloping, deep, well- and moderately well
drained, medium-textured soils (60%) and gently sloping to moderately 
steep, deep, excessively drained, coarse-textured soils (40%). 

The dominant soil s have formed in sal ine marine deposits. Component 
2 consists of fine and medium sands with little or no soil-profile develop
ment. Component 1 has a saline watertable and lenses of compacted sea 
shell s (Arca seni 1 is); sebkhas are i ncl uded with thi s component. Compo
nent 2 includes coastal dunes and some sandy soils which are similar to 
Component 1 of Units C2E2 and C2E1. Minor soils are medium-textured with 
moderate soil-profile development--these soils commonly contain lenses 
of sands and sea shells. 

The land use is pasture and vegetative cover is generally poor to 
fair for Component 1 and poor for Component 2, which is severely eroded. 
These soils have an N1 Suitability Rating for cropland. Low rainfall is 
the major limitation for· these soils, and Component 1 is additionally 
1 imited by hi gh sal i nity. Thi s regi on, whi ch is knovm as the Aftout es 
Saheli, has been previously investigated for irrigation potentials 
(SOGREAH, 1974). 

VI. SOIL PROPERTIES, POTENTIALS, AND OTHER CHARACTERISTICS 
In this section various soil properties and interpretations are 

identified with or related to observed or measured soil features. Suit
ability for cropland, limitation for use, and other agriculturally-based 
characterizations are defined and related to physical and/or climatic 
criteria. 

Physical characteristics that could be observed in the field formed 
the core of the site observations. Some soil characteristics, such as 
permeability and available water capacity, were inferred from the nature 
of other defined soil characteristics. Chemical and other laboratory 
analyses provided basic soil measurements (pH and electrical conductivity), 
as well as criteria used in taxonomic considerations (cation exchange 
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capacity, base saturation). The following discussion reflects the im
portance o,f these soil properties and interpretations for the general 
appraisal of the soil environment in ,southwest Mauritania. 

Tables 

Selected soil properties are presented in Table 3-1. This table con
sists of soil properties that, were judged to be of importance'in the 
project. area. The pre~eding section (Brief Mapping U~it ~escripti'ons) 
has included a discuss10n of several of these propert1es 1n the context 
of mapping-unit definition. All of the table headings, except "Term of 
Reference", are based on established guidelines (Soil Survey Staff, 1952, 
and 1975; FAD, 1977). . 

Present land condition, land potentials and suitabilities are given 
in Table 3.-2.' Ye!!etative cover of the land and erosion of the surface 
soi 1 are subj ecti ve i nterpretati ons based on fi el d observati ons (January 
through May 1981) and Landsat spectral signatures., Wind erodibility 
group (WEG) reflects the relative ease with which a bare soil surface 
can be eroded by wind. Erosion hazard is an expression of the suscepti
bility of land to wind and'water erosion. It is determined by type and 
percentage of surface cover. (coarse fragments and/or vegetation), WEG, 
slope, and soil drainage and permeability. This interpretation indicates 
the degree of an erosion limitation for land use. 

The potential for agriculture categories are based on the FAD system 
of land suitability classification. The categories of this system are 
re.lated to current land condi,tions. Land suitability orders div.ide lands 
into suitable and non-sujtable categories for a particular use. 

Suitable lands (5) can be expected to produce sustained yields that 
justify inputs. A conditionally suitable class (5C) is employed for those 
areas that may be suitable under specific conditions. 

51 - Highly suitable. Lands having no significant limitation 
for the defined use. These are highly productive lands. Crop 
production is not limited by soil factors and it can be expected 
to fully justify the necessary inputs and/or conservation practices .. 

52 - Moderately suitable. Lands having limitations for the 
defined use. These are moderately productive lands. Crop 
yi el ds are depressed by soil 1 imitati ons. Crop production 
can be expected to yield moderate benefits from the necessary 
inputs. 

53 - Marginally suitable. Lands having severe limitations for the 
defined use. Crop yields are severely depressed by soil limi
tations to the extent that inputs produce'only marginally profit
able ,yields. 

(Text continues on page Ill) 
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Table 3-1. Selected soil properties of the mappi ng units. 

Sol1 Component Internal Aval1able Term 
Happing of A~~ son son Son Coarse son Sol1 Water" of 
Unlt Unit Slopet Depth Texture Fragments Permeabl1 I ty Dra1 nage Reaction Capacity Reference 

SOIL IlEGION A 

Alluvial 
AAI I 50 330 NL 0 MFtF 0 VS,S VP.P SA,MA H PI,F 

2 50 NL,GS 0 t.Me 0 SE,W SE,W SA/N VL,L PI,F 
AA2 100 260 NL 0 HF 0 S,HS SP MA,SA/N M,H F,S 

~eo1ian 

AEI I 60 120 GS,MS 0 C 3 R ED HA,SA L F,S, 
2 40 ST V5 R 5 ED SAiN VL F 

AE2 I 50-BO!65rt 690 GS 0 C . 0 R ED SA.MA L F 
2 20-40 35 NL-GS 0 HC-MF 4 H-HR II 5A L,H F 

Lt thlc 
<.0 All I 70 330 5T VS R 5 EO SAiN VL F 
" 2 30 MS 0 C 0 R EO HA L F 

AL2 100 60 MST-ST VS R b ED SA/N VL F 
AL3 I 30-50!45j 400 ST VS R 5 ED SAiN VL F 

2 20-40 30 GS 0 MC-G 4 MR SE SA L S,F 
3 10-30 25 GS 0 MF 4 liS MW SA H S,F 

AL4 I 60 360 MST-ST VS R 4 EO SAiN VL F 
2 40 GS-MS S-O C 3 R ED MA L F 

Upland 
AUI I 30-70(601 1030 Nl,GS 0 Ii-HF 4 M II SA H F,S 

2 30-70 (40 NL 0 Me 2 MR SE-II SA,IJA L-H F,S 
AU2 1 50 470 GS 0 HC-M 3 HS II SA L F,S 

2 50 GS 0 C 2 R EO HA L F 
AU3 100 540 NL-MS 0 M,MF • MS·H II SA·HA M F,S 
AU4 1 70 610 NL 0 HF 2 M 1/ SAiN H F,S 

2 30 GS-MS VS R,M 4 R SE SAiN L F,S 

AU5 100 370 NL-GS 0 MF 4 MS-H SP-II HA M F ,S 
AU6 1 65 100 NL 0 F 0 MS MIl MALK M F,S 

2 35 NL 0 H 0 MR II SAiN M F 

t Terms and criteria are listed ot the end of the toble 

ttBased on total area 



Tab 1 e 3-1. Selected soil properties of the mapping units (cont'd) 

Soil Component Internal Available rerm 
Happing of A~2 son 5011 Soil Coarse Soil S.11 Water of 
Unit Unit 510pet Depth Texture Fragmerts Permeability Oratnage Reaction Capacity Reference 

SOIL REGION B 

Alluvial 
BAI 1 60 1140 NL D HF-F 0 VS-M5 VP-SP MA H,II PI-F 

2 40 NL 0 MC-MF 0 HS-R SP-SE MA,SA/N L,H PH 
BA2 1 60 16BO NL 0 HC-MF 0 11S-R SP-SE MA,SA/N L,M PI ,f.S 

40 NL 0 HF-F 0 VS-MS VP-SP . MA H,II PI,F,S 
SA3 100 950 NL 0 H'-F a VS-HS VP-SP MA H,II PI,F.S 

BM 100 1420 NL 0 Hf.F 2 SoH 5P-MW SA/N,MA H,II PI,F 

BAS 100 310 NL,GS 0 C,ME 2 R SE SA/II L F,S 
<JJ 

1 00 BA6 50-BO! 5°1 170 NL D MF 0 11 SP-HW SA/N H,II f 
2 20-50 50 NL 0 HF 0 H W HALK H,II F 

BAl 100 100 NL,GS 0 Me,H 2 MR SE,W SA/N L,H F,S 

BAS 100 540 NL 0 F,MF 0 VS-MS poW SA/" H F,S 

BA9 100 BO NL D H 3 H W SA/N,MALK H F,S 

BAIO 1 60 500 NL 0 MF.F 0 S MW IIALK L,M F,S 
2 40 ilL ,as 0 C 0 R ED SA/II VL,L F 

BAll 1 60 590 IIL.GS 0 M 0 H W,llII SA/lf,MALK L,N F 
2 40 GS,MS 0 C 0 R EO SA/II VL,L F 

Aeolian 

BEl 1 40 2350 IIL,aS 0 C 0 R EO SA/II VL,L F 
2 30 IIL,GS 0 G 5 R EO SA/" VL F 
3 30 ST VS R 4 ED SA/" VL F 

BE2 100 BOO GS-I1S 0 C R EO SA/" l F,S 

BE3 1 70 950 GS 0 C 0 R ED SA/" VL,L F,S 
2 30 GS 0 HF 4 MS W SA/II H F,5 

BE4 1 65 310 MST 0 C 0 R EO SA/" Vl,l F 
2 35 GS 0 C 0 R EO SA/ff l F,S 



Table 3-1. Selected soil properties of the mappi n9 units (cont'd) 

Soil Component Internal Aval1able Term 
Mapping of Are~ son 5011 5011 Coars!! 5011 5011 \-later of 
Unlt Unit Km Slopet Depth Texture Fragmellts Penneabil1ty Drainage Reaction Capacl ty Reference 

SOIL REGION B 

BE5 1 
50-

BOt5j 460 ST 0 C 0 R ED SA/N VL F 
2 20-50 20 NL.GS 0 H-S 4 R-W W-EO SAIN H F 
3 0-20 15 ST VS R 5 ED SA/N VL F 

BE6 100 2520 HS.HST 0 C 0 R EO SA/N L F.S 
BE7 100 150 HST.ST 0 C 0 R ED SAIN L.VL F 
BEB 100 4930 NL.GS 0 C 0 R ED SAIN L F 
BE9 1 70 5BO HS D C 0 R ED SAIN L.VL F.S 

2 30 GS.S1, O-VS S.R 4 R ED SAIN VL F 
BE10 1 70 2670 MS D C 0 R ED SAIN Vl,l F 

<.0 2 30 GS 0 C 0 R ED SA/N VL.L F <.0 

BEll 1 70 920 NL.GS 0 C 0 II EO SA/II VL.L F.S 
2 30 HST 0 C 0 R ED SAIN VL.L F 

BE12 1 40 1030 IIST.ST 0 C 0 R ED SA/N VL F 
2 35 HS D C 0 R EO SA/N Vl,l F 
3 25 GS VS S 5 R - ED SAIN VL F 

BEl3 1 50 1740 MS.MST 0 C 0 R ED SAIN VL.L F 
2 50 NL.GS 0 M 4 H W SAIN H F 

BEI4 100 1290 MS,MST 0 C 2 R ED SAIN Vl,L F 
BE15 1 6o-9°1 BOI 1120 MS D C 0 R ED MA-SA/N VL,l F.S 

2 10-40 20 NL,GS 0 ~G 4 H W.SE SAlIl L.M F 

BE16 1 70 4550 GS.HS 0 C 0 II ED SA/II VL,L F.S 
2 30 MST 0 C 0 II ED SAiN \fL,l F 

BEl7 100 150 GS 0 C 2 R EO SA L 
BEIB 1 75 4940 M5.11ST 0 C 0 R EO SA/II VL,L API 

2 25 IIL.G5 0 C,Me 0 R.MR EO.SE SA/II L APJ.F,S 

BE19 1 50-7°16°/ 710 HS 0 C 0 R ED SAIN VL.L F 
2 30-50 40 NL 0 MF,F 0 S.11S SP,P MA H F.S 



Table 3-1. Selected soil properti~s of the mapping units "(cont' d) 

Soil Compone-nt Internal Available Term 
Mappin9 of A~~ Soil Soil Soil Coarse Soil Soil Water of 
Unit Unit % Slopet Depth Texture Fragments Penneabil ity Drainage Reaction Capacl ty Reference 

SOIL REGION B 

BE20 1 75 2030 US,US1 0 C 0 R EO SAIN VL.L F,S 
2 " 25 NL,GS D MF,F 0 S.MS SP.P MA M F,S 

BE21 100 1520 GS.MS 0 C 1 HR,R ED MA-SAIN VL.L F ,API 
BE22 100 300 MS 0 C 0 R ED MA-SA/N Vl,L F,S 

Lithic 

BLl 1 50 3060 MS VS S,R 5 ED MA VL F,S 
2 50 GS 0 M,MF .6 4 MS W SAIN M F 

I-' 
BL2 100 630 51 VS R 4 ED MA VL F,A 

c BL3 100 10,050 65,ST VS RJ) 4 ED SAIN VL F.A.PI a 
BL4 1 B5 5070 GS-51 VS R 3 ED SA/N VL F 

2 15 GS 0 MC,C 3 MR SE,ED SA/N L F,S 
BL5 1 60-B01701 1940 NL-51 VS R 3 ED SA/N VL 

2 20-40 30 G5.MS 0 C 0 R ED SAiN VL,L 

. Desert Pavement 

OPl 1 50 260 NL,GS 0 S 4 MR ED SA/N VL F 
2 50 GS 0 C,Me 4 R SE,ED SA/N L.VL F 

BP2 100 5410 NL,GS 0 M,G,S 4 H W MALK H f,S.PI 

BP3 1 35 180 NL,GS 0 G,S 5 VR ED SA/N VL F,S 
2 35 GS 0 CIMe 3 R ED,SE SA/N VL,L F 
3 30 MS1 VS R 5 ED SA/Ii VL F 

BP4 1 50 3720 HS 0 G 5 VR ED SA/N VL F 
2 50 NL,GS 0 M,tiF 3 MS,tl W MALK M F,PI 

BPS 100 340 NL,GS 0 M,MFIG 4 H W SA M F 



Table 3-1. Selected soil properties of the mapping units (cont'd) 

Soil Component Internal Avallable Term 
Mapping of A~~ Soil 5011 Soil Coars,,' Soil Sol1 Water of 
Unit Unit ~ Slopet Depth Texture Fragments Permeability Drainage Reaction Capact ty Reference 

SOIL REGION a 

QP.lands 
aUI 1 60-BOFOj 5BO NL,GS 0 M,Me 3 MS,M W MA L,H F 

2 20-40 30 GS VS S,R 5 ED SA/N VL F 
BU2 100 3100 NL 0 11 3 MS W MALK-SA/II M F 
aU3 100 1200 GS 0 C,MC 3 R SE-EO SA/N VL,L F 
BU4 1 BO 1310 NL,GS 0 C.MC 2 R EO-SE VSA,SA VL,L F,S 

2 20 GS,ST VS R,S 5 ED SA/N VL F 
BUS 1 50 2440 GS 0 M 3 I1S W SA/N,MALK H F 

2 50 L,MS 0 C 0 R ED SA/" 'IIL,L F 

.... BU6 1 )0 1360 GS,I1S 0 C,Me 2 R ED,SE SA VL,L F,S 
0 2 30 GS-ST VS R,S 5 ED SA/N VL F 
I-;' BU) 1 )5 1750 NL VS Me,M 3 M W,SE MA VL,L F,S 

2 25 ST VS R,S 5 ED SA/II VL f 
DUB 100 3010 GS,MS 0 MC,C 2 R SE,EO SA/N L,VL F,S 
BUg 100 1550 NL,GS VS.S H 3 M W,SE MA VL,L F,S 
GU10 1 60 5BO GS,MS 0 C,MC 3 M W HA-SA/N L F,S 

2 40 GS,HS VS G,S 5 ED SA/II VL F,S 



Table 3-1. Selected soil properties of the r,lappi ng units (cont'd) 

5011 Component Internal A.anabl. Term 
Mapping of A~~ Soil Soil SOl1 Coarse Soil son Water of 
Unit Unit Sl.pet Depth Texture Fragments Perme.bl1 tty Draina!}e Reaction Capacity Reference 

SOIL REGION C 

Allutill 
CIAI 100 60 NL,GS 0 MF 0 H SP SAiN H PI,F,S 
CIA2 100 50 NL,GS 0 C,ME a R ED,SE SAiN L F,S 
C2AI 1 60 430 Nl,GS 0 M a H.~JR W,MW MALK L,M PI,F 

2 40 GS,MST D C 0 R EO SAiN VL PI,F 

Aeolian 

Cl£l 100 7940 MS,ST 0 C 0 R EO SAIN VL A,PI 
CIE2 100 920 GS,ST D C 2 R EO SA/N VL F 
CI£3 100 17 ,420 MS,ST D C 2 R EO SAiN VL f .... CIE4 100 270 GS 0 C 2 R EO SAIN VL OF 

'" N CIE5 1 60 20BO MST 0 C 0 R ED SAIN VL OF 
2 40 GS 0 C 2 R EO SAiN VL OF 

CIE6 1 55 940 GS-MST 0 C 0 R ED • SAIN VL F 
2 45 NL 0 MF 4 H W MALK H F,S 

CIE7 1 75 11,220 HS-ST 0 C 0 R ED SAIN VL F,S.P 
2 25 NL D H 0 H W MALK H F 

ClEB 1 BO 1480 MS,ST 0 C 0 R ED SAIN VL,L f 
2 20 NL 0 F 0 S SP SAiN H f 

C2El 1 55 1550 HS-ST 0 C 0 R ED SAIN VL F 
2 45 NL 0 H 0 M • W MALK M S,F 

C2E2 100 1900 HS-IIST 0 C 0 R ED SAIN VL,l F 

lithic 

ClLl 100 510 NL 0 G 5 R ED MAlK l OF 
C1L2 100 4B30 NL-ST VS P 4 ED SA/N VL F,PI 

C1L3 100 920 OS VS,folD . C,R 3 R ED SAIN l OF,PI 

C1L4 1 40-BO!55! 1170 ST VS R 3 ED SAIN VL A 
2 20-60 45 MST ,ST 0 C 3 R ED SAIN VL A 



Soil Slope: 

Table 3-1, (Continued) 

TERMS AND CRITERIA 

NL - nearly level (0-3%); GS - gently sloping (3-6%); 
MS - moderately sloping (6-10%); MST - moderately steep 
(10-20%); ST - steep (>20%). 

Soil Depth: D - deep (>120 cm); MD - moderately deep (50-100 cm); 
S - shallow (25-50 cm); VS - very shallow «25 cm). 

Texture: S - stony; R- rocky; G - gravelly; C - coarse. sand and 
loamy sand; MC - moderately coarse: sandy loam and fine 
sandy loam; N - medium: very fine sandy loam, loam, silt 
loam, silt; flF - moderately fine: clay loam, sandy clay loam, 
silty clay loam; F - fine: sandy clay, silty clay, and clay. 

Coarse Fragments: 0 - 0% ground cover; 1 - 0.1%; 2 - 0.1 to 3%; 3 - 3 to 
15%; 4 - 15 to 90%; 5 - >90%. 

Permeability (cm/hr): VS - very slow, <0.1; S - slow, 0.1 to 0.5; 
r~s - moderately slow, 0.5 to 1.5; M - moderate, 1.5 to 5.1; 
MR - moderately rapid, 5.1 to 15.2; R - rapid, 15.2 to 50.8; 
VR - very rapi d, >50.8. 

Internal Soil Drainage: VP - very poorly drained; P - poorly drained; 
SP - somewhat poorly drained; MW - moderately well-drained; 
W - well-drained; SE - somewhat excessively drained; 
ED - excessively drained. -

Soil Reaction (pH): VSA - very strongly acid, <4.2; SA - strongly acid, 
4.3 to 5.0; r~' - moderately acid 5.1 to 6.0; SA/N - slightly 
acid to neutral, 6.1 to 7.3; r~ALK - moderately alkaline, 
7.4 to 8.2; SALK - strongly and very strongly alkaline >8.2. 

Available Water Capacity: (Depth of 140 cm or to restricting layer) 
VL - very low, 0 to 8 cm; L - low, 8 to 15 cm; M - moderate, 
15 to 23 em; H - high, >23 cm. 

Term of Reference: (In addition to Landsat interpretation) F - field 
observation; OF - field observation from other field survey 
team (pasture or forestry); A - aircraft reconnaissance; API 
air photo interpretation; PI - published information. 
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Tab 1 e 3-2, Soi 1 potentials and other mapping unit characteri sti cs, 

Soil1 Component Percent Wind Ralnfed Recessiona 1 
Happing of A~~ Vegetative Erodibll i ty El'os1on Major FAO 

Unit Unit Covert Erosion Group Helzard limitations Class Sorghum - Hillet Sorghum 

SOIL R[G(OIl A 

Alluvial 
AAI I 50 330 3,2 NS 4 I J2(90%)tt • "'.V.I XXu XX 

2 50 I NS.H 1,2 3 WI M,F 53 X XX 
AA2 100 260 liS 4.6,7 2 W ( S2(80%) XX XX XX 

Aeo lJ!!!. 
AEI I 60 120 1 IIS,M 1 3 Wi H.E.F Se(80%) X 

2 40 1,2 liS B 1 o . 
AE2 1 50.BO!65)ttt69O 1 liS 1 J Wi M,E.F se X 

2 20·40 35) 3 SE 2.3.4 4 W, 3 Wi Nl 

11 thic 
All 1 70 330 1,2 NS B 1 N2 

2 30 1 H 1 3 Wi M.E.F SC(75%) X 
I-' Al2 100 60 1-3 NS 8 1 N2 C> 
Po Al3 1 

30.
501451 400 1,2 NS 8 1 N2 

2' 20·40 30 2 S 3 4 Wi ,3 W 111 
3 10·30 25 3 SE 4 4 W, 2 Wi 111 

Al4 1 60 360 3 NS 8 1 N2 
2 40 2,3 SE 1 4 Wi III 

Upland 
AUI 1 30.70(6Ol 1030 

, 
3 SE 4,5 1 Ii, 3 Hi Nl 

2 30·70(40 2 M.SE 3 'I Hi E,M 53 X X 
AU2 1 50 470 3 SE 3 3 Wi ,3 W III 

2 50 2,3 SE 1,2 4 Wi Nl 

AU3 100 540 3 SE 4 4 W, 2 Wi 112 
AU4 1 70 610 1,2 NS 4L 2 W G.V.A 52(70%) XX X 

2 30 1 NS 6,8 1 N2 
AU5 180 370 3,2 SE 4 3 W NI 
AU6 1 65 100 1 liS 4L 1 V,A S211O () XX X 

2 35 I liS 5 2-3 Wi !I,F S2 8%) XX XX 

t Term, and criteria are listed at the end of the table 'well suited 

t+Percentage of component which has S rating, no value indicates 100% of campor-ent •• suited 

tttSased on total area 



Table 3--2. Soil potentials and other mapping unit characteri sti cs (cont'd) 

S011 Component Percent Wind Rainfed Recessiona 1 
Happing of Area Vegetat1 ve Erodibility froos ion Major . FAD 

Unit Unit Km2 Covert Erosion Group Hazard Limitations Class Sorghum ~ M111et Sorghum 

SOIL REG tOil B 

Alluvial 
OAI I 60 1140 2.3 115 4 I V.I 52(90%) XX 

2 40 2 NS 2-4 2 WI Nl 
SA2 1 60 16BO 2 liS 2-4 2 WI NI XX 

·2 40 2.3 NS 4 I V.I S2(90%) XX 
BA3 100 950 1.2 liS 4 I III 
BM 100 1420 1.2 NS 

I-' 
4 2 W V.I 52(60%) XX 

0 
(Jl 

BAS 100 310 2.1 M 1.2.3 3 Wi N1 
OA6 1 50-BOf5Ol 170 1 liS 4 1 S2 Palm Grove 

2 20-50 50 2.~ liS 4 2 111 
BA7 100 100 1.2 M 3.5 2.3 WI C.M,F SC X X 
BAB 100 540 1.2 liS 4 I V.I 52(80%) XX 
BA9 100 BO 1.2 NS 5 2 WI HI 
BAlD 1 60 500 3 HS 4 1 111 

2 40 3.2 SE 1 4 Wi 111 
BAli 1 60 590 2.3 liS 6 1 HI 

2 40 3, SE I 4 WI 111 

Aeolian 
BEl 1 40 2350 2 H.SE 1.2 4 WI HI 

2 30 3 HS 8 1 H2 
3 30 3 liS 8 1 112 

BE2 100 800 HS 1.2 3 WI C.H.F SC(90%) X 



Tab 1 e 3-2. Soil potentials and other mapping unit characteristics. (cont'd) 

Soil Component Percent Wind Rainfed Recessional 
Happing of AK:~ Vegetative Erodibil ity Eros ion Major . FAO 
Unit Unit Covert Erosion Group Hazard l1m1 tations Class Sorghum - Millet Sorghum 

SOIL REGION B 

BE3 1 70 950 2,3 SE 1,2 4 Wi Nl 
2 30 3 NS 4 2 W Nl 

BE4 1 65 3ui 2,3 M,SE 1 4 Wi Nl 
2 35 1,2 NS,H 1 3 Wi Nl 

BE5 1 
50-

BOt5! 460 3 SE 1 4 Wi HI 
2 20-50 20 3 NS 8 1 N2 
3 0-20 15 3 NS 8 1 N2 

BE6 100 2520 1,2 NS,H 3 Wi C.M.F N1(SC 2.0% X 
...... BE7 100 150 3 SE 4 WI N20f area) 
C> 

'" BE8 100 4930 1,2 NS.H l' 3 Hi III 
BE9 1 70 580 3 SE 1 4 Wi N2 

2 30 3 NS 8 1 N2 

BEI0 1 70 2670 2.3 H.SE 1 4 Wi N1 
2 30 1,2 11.NS 1 3 Wi Nl 

• BEll 1 70 920 1 HS 1 3 Wi HI 
2 30 2 n.SE 1 4 Wi Nl 

BE12 1 40 1030 3 SE 1 41H N2 
2 35 2.3 H.SE 1 4 Wi Nl 
3 25 3 NS 8 1 N2 

BE13 1 50 1740 3 SE 1 4 Wi Nl 
2 50 3 NS 6 1 Nl 

BE14 100 1290 3 SE 1 4 Wi Nl 

BE15 1 60-90180) 1120 2.3 M,SE 1 3 Wi Nl 
2 10-40 20) 3 NS 6 1 . N2 



Table 3-2. Soil potentials and other mapping unit characteri sti cs (cont'd) 

Sol1 Component Percent Wind Rainfed Recessional 
Happing of A~~ Vegetative Erodib11 ity Erosion Major , FAO 

Unlt Unit Covert Erosion Group lIazard limitations Class Sorghum - Millet Sorghu,Q 

SOil REGION B 

BE16 1 70 4550 1 ,2 M 3 Wi 111 
2 30 2,3 M,SE 4 Wi III 

BE17 100 150 1 115 1 ,2 3 Wi C,M.F SC(90%) X 
BEIB 1 75 4940 2 H 1 3.4 Wi Nl 

2 25 2,1 M.NS 1,2,3 3 WI Nl 
BE19 1 50-70!60! 710 2,3 H,SE 1 4 Wi III 

2 30-50 40 1,2 liS 4 1 V,I 52(90%) XX 

f-" 
BE20 1 75 2030 2 M,SE 1 4 Wi 111 

u 2 25 3 liS 4 1 III 
'-J OE2l 100 1520 2,3 M,SE 1 ;2 4 Wi 111 

BE22 100 300 1,2 liS 3 Wi 111 

lithic 
BLl 1 50 3060 3 liS B 1 112 

2 50 3 liS 6 3W III 
BL2 100 630 3 liS B 1 112 
BL3 100 10,050 3,2 liS B 1 112 
BL4 1 B5 5070 3,2 liS 8 1 112 

2 15 2 H 2,3 3 Wi C,H.F 111 (SC 5.0%) X 
OL5 1 6O-00FO! 1940 3 liS 8 1 112 

2 20-40 30 2,3 M.SE 1 4 Wi 111 

Desert Pavement 
BPI 1 50 260 3 liS 8 1 112 

2 50 2,3 SE 1,2 4 Wi 111 

BP2 100 5410 3 liS 6,8 N1 



Table 3-2. Soil potentials and other mapping unit characteristi cs (cont'd) 

Soil Component Percent Wind Rainfed Recessional 
Happing of Area Vegetative Erodibility Erosion Major . FAD 
Unit Unit i(m2 Covert Erosion Group Hazard limitations Class Sorgbum - Millet Sorghum 

SOIL REG 1011 B 

ap3 1 35 160 3 liS 6 1 112 
2 35 2 H.SE 1.2 4 Wi 111 
3 3D 3 liS 8 1 1/2 

BP4 1 50 3720 3 lIS B 1 112 
2 50 3 liS 4.6 2 111 

BPS 100 340 3 M 4.6 3 I~i 111 
~ 
0 Uplands 00 

BUI 1 60-BO(7°1 5BO 3.2 SE 2.3 4 Wi 111 
2 20-40(30 3 liS B 1 112 

aU2 100 3100 3 liS 6 3 WI III 
aU3 100 1200 1 liS 1.2 3 Wi III 

OU4 1 80 1310 1 liS 1.2 3 Wi C.M.F se X 
2 20 3 liS 8 1 112 

BUS 1 50 2440 3 liS 6 3 II 111 
2 50 2.3 SE 1 4 Ilf 111 

BU6 1 70 1360 1.2 M 1,2,3 3 W. 3 WI C,M,F 111 (Se 5% of area) X 
2 30 3 liS B 1 112 

BU7 1 75 1750 2.3 liS 3.5 2 Wf 112 
2 25 3 liS 8 1 . 112 

BUB 100 3010 2.3 M,SE 1,2,3 4 III 111 

BUg 100 1550 3 liS 6 112 

BUI0 60 5BO 3.2 SE.II 1,2.3 4.3 WI C,11,F IE 111 (Se 10% of area) X 



Tab 1 e 3-2, Soi 1 potentials and other mapping unit characteristics (cont'd) 

Soil Component Percent Wind Rainfed Recessional 
Happing of Area Vegetative Erodibil it:! Eros ion Major FAO 
Unit Unit 1<m2 Covert Erosion Group Hazard limitations Class Sor9hum - Millet Sorghum 

5011. REGION C 

Al1uvial 
C1Al 100 60 1/5 4 2 W C 52 Palm groves 
C1A2 100 50 2 M 1-2 3 Iii Nl 
C2Al 1 60 430 2 It 4 L 3 Wi Nl 

2 40 3,2 SE 1 4 Wi 1/1 

Aeolian 

Cl El 100 7940 3 SE 4 Wi 111 
ClE2 100 920 3 SE 4 Wi 111 
ClE3 100 17.420 

I-' 
3 SE 4 Wi Nl 

a Cl E4 100 270 2 It 3,4 Iii 1/1 ill 
ClE5 1 60 2080 3 11 4 Wi lH 

2 40 2 It 3,4 Wi Nl 
ClE6 1 55 940 2 11 1 3,4 Iii Nl 

2 45 3 I/S 4 1 111 
Cl E7 . 1 75 11.220 3.2 SE 1 4 Wi 111 

2 25 3 I/S 4 L 3 Wi N1 
ClE8 1 80 1480 2,3 M,SE 1 4 Wi Nl 

2 20 3 NS' 4 1 III 
C2El 1 55 1550 3 . SE 1 4 Wi N1 

2 45 3 I/S 4L 3 Wi 111 
C2E2 100 1900 3.2 SE 4 Wi 1/1 

Li thic 
ClLl 100 510 3 NS 8 1/2 
C1L2 100 4830 3 NS 8 112 
Cll3 100 920 3 SE 4 Wi 1/2 

C1L4 1 40-80(55l 1170 3 I/S 8 1 1/2 
2 20-60(45 3 SE 1 4 Iii 1/1 



Table 3-2. (Continued) 
TERf1S ,l\ND CRITERIA 

Vegetative Cover: 1 - good >75%; 2 - fair 5D to 75%; 3 - poor <50%. 

Erosion (of surface soil): NS - none to slight <25%; M - moderate 25 to 75%; 
SE - severe >75%. 

Wind Erodibility Group: 1 - sands; 2 - loamy sands; 3 - sandy loams; 
4L - calcareous loams; 4 - clay loams or finer (silty 
clay loam with >35% clay); 5 - coarse loams «18% clay); 
6 - fine loams; 7 silty clay loams .(35% clay); 8 - not 
subject to blowing. 

Erosion Hazard: 1 - very slight; 2 - slight; 3 - moderate; 4 - severe. 
Wi - wind is major agent; W - water is major agent. 

Major Limitations: See text. 

FAD Class (Suitability Rating for agriculture): Sl - highly suitable; 
S2 - moderately suitable; S3 - marginally suitable; 
SC - conditionally suitable; Nl - currently nonsuitable; 
N2 - permanently nonsuitable. . 

Rainfed and/or Recessional Agriculture: XX - well suited; X - suited. 

no 



Nonsuitable lands (N) have soil properties and/or characteristics 
that preclude sustained use for agriculture. 

Nl - Currently nonsuitable. Land having 1 imitations that presently 
cannot be economically corrected. These limitations preclude 
utilization in the defined manner. 

N2 - Permanently nonsuitab1e. Land having limitations so severe 
as to be permanently unchangeable. 

Subclasses are also used to further distinguish the types of limi
tations for agriculture. If more than one limitation occurs, the symbols 
are arranged from left to right in order of importance. These subclasses 
indicate the types of soil problems that should be provided for in land 
management. The following limitations are used: 

a - alkalinity; alkaline soil reaction and high exchangeable sodium 
percentage. 

c - climate; adverse climatic conditions, extremes in precipitation 
or temperature. 

d - depth and stoniness; shallowness and/or stoniness restrict rooting. 

e - erosion; previous damage by erosion or high erosion hazard. 

f - fertility; low inherent fertility status or limited response 
to fertilization. 

g - surface gravel or stones; gravel or stone surface pavement impeding 
cultivation or seedling emergence. 

i-inundation; susceptible to f.requent flooding. 

m - moisture deficiency; drought susceptible soil. 

p - physical soil condition; adverse soil conditions other than v. 

t - topography; relief (macro or micro), elevation or slope. 

'v - vertisolic; vertisol soils with a high content of swelling clay 
minerals. 

w - wetness; waterlogging caused by a high water table, slow perme
ability, slow surface runoff or a combination of these. 

Crop preferences for various soil properties were used in assigning 
suitabilities. Table 3-3 lists the major crops and other possible crop 
varieties and their characteristic preferences for varying soil properties. 
Since sorghum and millet are the major crops in southwest Mauritania, these 
were the only crops categorized by the suitability in Table 3-2. The other 
crops, including different varieties of millet, listed in Table 3-3, appear 
to have potential application in .various parts of the project area. 
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Table 3.~3. Soil requirements for crops adapted to parts of the project area (after Young, 1976). 

Texture Depth Drainage r Moisture Reaction (pH) Nutrients 

Pre~ Tol-
Tolerated \ 

Well 
Preferred Tolerated ferred era ted Req. Req. Tolerated Required , 

-
Q. .. , 
~ u 

!l 2i~ 't 
... 

3.~ w w .c .. 
~ !! ~ a.~ ew m 

Crop ·m -a .~ Q. .~ ~ w ~ ,.~ .ci- <- . ~ m .m .c -a u, .. 
..,c .., m m w .., m 

:Ii Il" 0 E~ mu .u .. c xc m • w "c 
:2i: :1' i1B 0 2i :!!ti ll. co'!! .~'" .3~ Q.m m m x :1' 0 &&~ u H ~"" 0'" "'" ~ 

Maize 5.0- IUgh 
(Zea maya) X X X X Low X 5.5-7.0 S.O X Kitrogen 

-
Sorghum 5.0- HIgh 
(!>',)l'ohum ssp.) X X X Medium X 5.5-6.5 S.S X Nitrogen 

finger millet 
(flqllsille oOl'catla) X X X t1~dlum X X 

Bulrush millet 
(P""'lIiaelwn 
tlJplloidad) X X X X Iligh X X 

Panlcum mlllet 
(f'.::Hicum mUaoewn) X il19h X X 

-
Hungry Rl ce 
(Digttatlia exiUp} X X Medium X X 

(iround Nuts X 5.0-
(Al·a..:hi,s lJyvogaea) andy X X X l1edium X 5.3-6.6 7.0 X Balanced 

-
Cow Peas 5.0-
H'ijl~a 8illlmaia) X Medium X 7.0 X 

tAWC - Avatlable Water Capacity 



Erosion and Erosion Hazard 

Soil loss through erosion is a serious problem throughout the project 
area. The type of erosion is strongly influenced by landform, and a 
clear relationship between landforms and erosion-type is evidenced by 
the distribution of landforms by soil-climate zones (Fig. 3-17). Soil 
Zone C has the greatest extent of wind erosion and Soil Zone A has 
experienced the most severe water erosion. Aeolian landforms are very 
susceptible to wind erosion under conditions of sparse ground cover, dry 
surface, and winds,. Conditions that, favor water erosion are steep slopes, 
slow infiltration rates, sparse ground cover, and high intensity rainfalls. 
Uplands are the landform category with the greatest potential for water
erosion damage. 

Soil crusting is sometimes associated with erosion damage. In Soil 
Zones Band C compacted areas of sands appear in some areas where severe 
erosion has taken place. In these cases the hardened sand surface is the 
result of weak silica cementation caused by the solubility of silica at 
high pH. Deposition of high pH sands over weathered sands will often 
produce the same results. 

In the Guidimaka Region bare, hardened surfaces are common. Here 
the erosion of the topsoil, which is a zone of accumulation of organic 
matter, has exposed substrata horizons that are low in organic matter. 
Soils with low organic matter and high contents of silt generally have 
low structural (aggregate) stabil iti es that are associ ated, wi th soil 
crusting (Cary and Evans, 1974). A third type of soil crusting was also 
noted to the south of Harr and this type is caused by alignment of silt
sized mica flakes, or microlamination (Young, 1976). 

Encroachment by sands is a major problem in the northern and central 
parts of the project area. Soil Zone C is generally the driest zone in 
the project area,and,consequently, it is the most susceptible to wind ero
sion of sands. Mapping units C1El, C1E2, C1E3, and C1L3 form a major zone 
of sand movement in the Tagant and Brakna Regions. Other aeolian mapping 
units are also affected to varying degrees. 

Soil Zone B contains numerous areas where sand encroachment poses 
a severe problem. The most serious problem areas are located west of 
the Tagant and Assaba Plateaus. Active zones of sand movement are in
cluded in mapping units BE5, BE7, BE12, BE13, and BE14. Desert pavement 
landforms and a few upland units are affected by sand movement, but accu
mulation of significant amounts of sands was not visible on Landsat imagery. 
These units are generally windswept and few barriers exist to impede sand 
movement. 

The moderate- and severe-eros ion-hazard interpretation indicates those 
mapping units that are extremely susceptible to or have alreadY sustained 
severe wind erosion. The mapping units which are included in the severe 
wi nd-erosion-hazard category (4 vii) are generally coarse-textured, have 
a poor surface cover of vegetation or coarse fragments, and have sustained 
previous, severe erosion of the surface soil. The "3 Wi" category (moder
ate-wind-erosion hazard) includes mapping units with characteristics similar 
to those mentioned above, but the vegetative cover is fair to good with 
annual precipitation that is generally greater than those units with a 
"4 Wi" rating (Fig. 3-18). ' 
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A- ALLUVIAL 
E - AEOLIAN 
L - LI TH IC 
p - PEDIMENTS OR REG 
U - UPLANDS 

Fig. 3-17. Proportions of major landforms are contrasted among Soil-Climate 
Zones A, B, and C. Alluvial groupings (i.e., AA, BA, CIA, C2A) decrease 
dramatically among Soil Zones (left to right) while the opposite occurs for 
aeolian groupings. 
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EROSION HAZZARD 

LEGEND 
11m!] Very slight 

_ Slight-Water Is major agent. 

~ Moderate- Water 
11m!] Severe- Waler 

EJ]IJ Slight- Wind 
!TIl Moderate- Wind 
o Severe- Wind' 

¥ n Seal. 
7 100 ... 

Fig. 3-13. Erosion hazard is shown for the project area. The hazards are based on the dominant soils 
within each mapping unit (i.e., Component 1). 



Suitability for Agriculture 

The FAD system of suitability classification is based on current land 
conditions; although, as used in this report, lands which are suitable 
for recessional agriculture will require installation of structures. 
Three of the four suitability ratings (i.e., 52, 53, SC) were employed 
to categorize lands with potential for growing climatically adapted 
crops (Fig. 3-19). The 51 category (highly suitable) was not used because 
of the extremes and variabilities associated with climatic patterns. 
Sorghum and millet were rated as well-suited or suited for particular 
mapping units. Some alternative crops are identified in Table 3-3; limited 
data on other local crops prevented their inclusion. 

The scale of this survey precluded the delineation of narrow alluvial 
lands that are suitable for agriculture. The areas are discussed in ap
plicable mapping descriptions and in a brief section following the suit
ability for agriculture section. Semi-detailed or larger scale mapping is 
needed for accurate spatial and areal determinations of these important 
agricultural areas. 

Moderately Suitable (52). ~1apping units included in this category are 
divided among soils that are suited to flood-recessional agriculture, 
rainfed agriculture, or both. Lands suited for recessional agriculture 
have often been utilized for some time in this fashion; other areas which 
have potential lack only for development. These lands compose 2.5% of the 
project area; when the Senegal River Valley units are excluded, the figure 
is 1.6%. These figures for suitable lands are deceiving in that runoff 
would probably be insufficient in most years for the development of all 
possible lands. The mapping units included are AAl (Component 1), AA2, 
BAl (Component 1), BA2 (Component 2), BA4, BAS, and BE19 (Component 2). 
Sorghum is the recommended crop for this type of agriculture. Common 
limitations are fine textures, flooding hazard, and high watertables. 
Fertility is generally high for these soils and soil nutrients are replen
ished by annual deposits of sediments. Recommended management should in
clude tillage, disease-resistant varieties, and good weeding programs. 
Further research and extension should be undertaken to dictate the optimum 
length of flooding for varying soil textures. The soils of the Senegal 
River Valley are more thoroughly described and evaluated in a previous 
report (PNUD, 1977). 

The remaining mapping units are moderately suitable for rainfed 
agriculture. These lands occur in the extreme south of the Guidimaka Region 
and they occupy 0.3% of the lands in the project area. Happing Units AU4 
(Component 1) and AU6 make up this grouping. These soils are fine- or 
moderately fine-textured lands and they are suitable for maize and sorghum. 
Limitations are fine textures, alkalinity, and profile gravel (only AU4). 
Fertility is moderately high for these soils and when this land is farmed 
bush fa 11 ow is used for repl eni shment of ferti 1 i ty. These 1 ands coul d be 
used more intensively than at present. Recommended management for sustained 
productivity includes fertilization, tillage, and crop rotation . 
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FAO SUITABILITY FOR AGRICULTURE 
'(DRYLAND AND RECESSIONAL) 

~ • 
\ r:!-,;-'" \ 

LEGEND 
_ Moderately Suitable 
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(less than 1/2 of unit is S3) 
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Fig. 3··19. Suitabi 1 ity for rai nfed and flood recessional agri culture is shown for the project area. Mappi ng 
units that have more than 15% of the total area with a 'suitable' rating are also included. (Refer 
to the acco~panying soils map and table 3-2). 



Marginally Suitable (53). Mapping units in this category occupy 0.3% of 
project area and they include AU1 (Component 2) and AA1 (Component 2). 
These mapping units are composed of moderately coarse-textured soils and 
they are used predominantly for pasture. Only a few scattered areas of 
bush fallow-cropland exist on these soils. Millet, sorghum, cowpeas, and 
possibly groundnuts are suitable crops. Limitations are erosion, erosion 
hazard, droughtiness, and low fertility. r·1anagement should include pro
grams of fertilization, protection against erosion, and crop rotation. 
Intercropping is possible in most places, and tillage should be used when soil 
crusting is a problem. 

Conditionally Suitable (SC). Mapping units in this category occupy 1.7% 
of the project area, and they include AEl (Component 1), AE2 (Component 1), 
ALl (Component 2), BA7, BE2, BE6 (2% of mapping unit), BE17, BL4 (5% of 
Component 2), BU4 (Component 1), BU6 (5% of Component 1), and BU10 (10% 
of Component 1). Millet is the recommended crop for these soils. Common 
limitations are droughtiness, erosion hazard, and low fertility. Manage
ment should include programs of fertilization, protection from erosion, 
and disease- and insect-resistant crop varieties. The soils of SC differ 
from the soils of 53 by being coarser in texture (sands or loamy sands 
vs. sandy 10ams), and one unit (BA?) that is not coarser in texture is 
located in an alluvial zone. 

The conditionally suitable category is based on marginal crop pro
duction in most years. The 350 mm isohyet forms a line of minimally 
required precipitation for soils with an SC rating. The minimal, necessary 
precipitation was determined from an agrohydro10gic budget in which 80% 
of the plant moisture requir.ements (75-day varieties) are met 8 or more 
years in 10 years (based on work by Dancette discussed in Dancette and 
Hall, 1979). Short-maturing crops are necessary for these soils; how
ever, in recent years the 350 isohyet has retreated a considerable dis
tance to the south and many of these soils have received less than 350 mm. 

Development Potential for Alluvial and Other Lands. Numerous zones in the 
project area have a drainage density of medium to fine. The density of 
drainage is an expression of the geologic materials and the character of 
the land surface. Efficient utilization of runoff waters together with 
small dams and/or contour dikes could add substantially to the area of 
cropped lands in the project area. This section describes those alluvial 
lands that have fair or good potentials for agricultural development, but 
are too small to be mapped at the survey-scale (1:500,000). 

Characteristics that indicate potential for agricultural development 
of alluvial lands are: 1) nearly level slopes, 2) potential flood zones 
of adequate width (minimum of 30 m), 3) presence of fair to good vegetative 
cover, and 4) no or shallow gullying. The criteria listed above were 
subjectively applied during the field-observation phase of this survey. 
The mapping units whose alluvial zones meet these criteria (good potential) 
are BE3, BU2, BU5, AUl, AU2, AU3, AU4, and AU6. Soil Zone A includes 
alluvial lands that are also moderately suitable for rainfed agriculture. 
Mapping units that offer lesser, but nevertheless notable, potentials are 
BEl, BEl3, BE16, BL4·, BL5, BUIO, AU5, and AU6. The alluvial soils with 
fair and good potentials are generally moderately fine- or fine-textured 
and have good fertility. Common limitations are hard consistence and 
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moderate water erosion hazard. 

Other lands which appear to have good potential for irrigation are 
the mapping units that encompass upland, temporary lakes, i.e., BP3, BU3, 
and BA6 (Component 2). Other mapping units may have irrigation potentials, 
but easily observable features were not noted during the field- or Landsat
interpretation phases. 

VII. LAND MANAGEMENT FOR AGRICULTURE 

Best management programs include those techniques and practices that 
produce optimum, sustained yields while concurrently making provisions 
for appropriate methods of soil conservation. Hany variables are involved 
in developing specific management plans. While climate is outside the 
farmers' control, numerous other variables can be managed to produce improved 
crop yields. This section provides a brief, generalized guideline for 
managing the soil resource in southwestern Mauritania for crop production. 
Only rainfed and recessional agriculture are considered. Land improvement 
that requires minor inputs are emphasized. 

Agronomic Considerations 

Many areas of crop production research arf needed for Mauritanian 
crops and soils. Currently, this type of research is being carried out 
on a small scale in the project area (CNRADA, 1980; DRIG, 1981). Seeding 
rates, time of seeding, row spacing and plant populations, varietal 
suitabil iti es, and till age operati ons are some of the consi derati ons that 
need further research and extension. Many of these considerations are 
involved in ongoing research programs in similar climatic regions (e.g., 
ICRISAT) and it remains only to integrate proven techniques and improved 
crop varieties as they are developed. 

The major crops suitable to the r~auritanian climate and soils are 
sorghum and millet. Cowpeas are a suitable crop in mixed or intercropping 
practices. Groundnuts and maize may be grown in the extreme southern part 
of the study area, but rainfall under 600 mm/year will depress yields. 
Other minor crops are of local importance, but the scope of this survey 
excludes them from consideration in this report. All crops grown in 
Mauritania have differing requirements for water, soil fertility, drainaqe. 
etc. (Table 3~3). Land suitabilities and soil limitations should be considered 
in selecting the appropriate crop(s); these interpretations also provide 
an indication of the soil problems and likelihood of producing optimal 
yields. 

All of the crops adapted to Hauritani an conditi ons wi 11 respond to 
fertilization, expecially to the addition of nitrogen. Animal manure pro
vides the best alternative of adding nutrients to the soil in the project 
area. ~·1anure also provides organic material that is important in improv-
ing the soil's physical character, or tilth (Kipps, 1971). Investigation 
is needed to determine optimum amounts of manure to apply, the best time 
of application, and the economics of this practice. Ley farming also im
proves the condition of the soil and adds to soil fertility. but the economics 
of this practice need more research (McCown et a1., 1979). Shifting cul
tivation provides a supplementary, but labor-intensive, means of allowing 
the soil fertil ity to rene~1 i tse If. 
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The use of manual 1 abor for a 11 aspects of crop producti on is dorni nant 
throughout the project zone. Utilization of draft animals is recommended 
to increase the efficiency of labor and to provide improved tillage prac
tices for soils finer in texture than loamy fine sand. Heeding and thinning 
programs are practiced in the project zone, but extension programs should 
be instigated to teach farmers to recognize and remove undesirable wild 
cultivars during weeding. Adjusting plant populations according to the 
extent of rainfall may be an additional tool in crop management; for example, 
in a dry year it is advisable to have no more than two sorghum plants per 
30 centimeters in a row where the row spacing is 91 to 107 cm (Ismom and 
Horker, 1979). Crop rotation should be practiced where plant diseases, 
insects, and other soil-pest problems occur. Hhile this is not possible 
everywhere, it does provide a good management option in the higher rainfall 
zones. Improved varieties and purity of seed stock can also improve resis
tance to some plant diseases and pest problems. 

Soil Considerations 

Control of soil erosion, conservation of moisture, and maintenance of 
soil fertility and tilth are the major soil problems in the project area. 
These factors are interrelated and can be managed in an integrated pro
gram. Other lesser soil problems are soil salinity and flooding hazard 
and/or soil drainage. 

Hind erosion of croplands is prevalent throughout Mauritania. Coarse
textured soils are especially susceptible to wind erosion. Effective means of 
controlling wind erosion are listed as follows: 1) producing stable soil 
aggregates, 2) roughening the soil surface, and 3) using barriers or crop 
strips to reduce wind velocities (Cannell and Weeks, 1979). Another effective 
technique is stripcropping, which consists of designing field width and 
orientation according to soil textures and prevailing winds, respectively. 
The narrowest fields are needed for coarse-textured soils since these soils 
are the most prone to wind erosion (see wind erodibility groups, Table 3-2). 
Crop residue management and field windbreaks are also proven methods of 
reducing wind erosion. 

Water erosion is a severe problem in many areas of the study area, 
especially for soil textures that are finer than moderately-coarse and 
are located on steeper slopes. The character of rainstorms, i.e., high 
amounts in short time periods, enhances the likelihood of erosion on 
all soils. Runoff-control structures can be employed to curtail the over-
land flow of rainwaters; these structures include bunds or ridges on the 
slope contours and terraces (Cannell and Weeks, 1979). Design should be 
site-specific and yearly maintenance programs are essential. These struc
tures are recommended for those agri cultural areas where water erosion is 
severe and inputs are available. Another effective means of controlling 
overland flow is tillage, and in some cases (i.e., gentle slopes) it is 
more important in improving infiltration rates and reducing water erosion 
than control structures (Frenkel and Hadas, 1981). Tillage is recommended 
for areas with textures finer than loamy fine sand, and tillage probably 
should be considered before the more expensive control structures are imple
mented. Residue management, surface roughness, and stable aggregates are im
portant in increasing infiltration rates and breaking the velocity and momentum 
of impacting raindrops. Fields should not be situated on slopes steeper than 
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10%. Nearly level and gently sloping areas (0-6%) are more desirable than 
moderately sloping areas (6-9%) as a preventive measure against water ero
sion. In rangeland areas shallow pitting may be an effective and economical 
means of preventing water erosion. 

Management for flood-recessional agriculture relies on holding runoff 
waters on a given tract of land until the soil profile is thoroughly wetted. 
Utilization of traditional dams is much more common throughout the project 
area than the modern, larger dams. The major improvement needed in. this 
type of agriculture is spillways to funnel away excess waters. The develop
ment and extension of inexpensive, simply designed traditional dams, which 
have a life of several years, is needed. 

The optimal length of flooding should be tied to soil textural profiles 
and managed as such. Additionally, waterspreading programs should be in
vestigated as a means of increasing the flooded area and introducing other 
suitable crops. 

Soils that are prone to surface sealing or have an unstable structure 
are dominant throughout the Senegal River Valley. Programs of adding or
ganic' matter to these soils can improve soil tilth. Where additional 
inputs are available, soil conditioners offer an alternative, more rapid 
means of improving soil structure. An example of a suitable soil condi
tioner is IBMA, or polyisobutylmaleic amide (Focht and Martin, 1979). 

Agroclimatological Considerations 

Evaporative demands of various crops during the rainy season are im
portant features in selecting crop varieties fn rainfed agriculture. t40re 
and improved climatic-gathering stations are needed throughout southwestern 
Mauritanfa to supply this essential information. Agrocl imatologi cal data 
can be used to predict the likelihood of reaching minimal plant require
ments for moisture during the growing season. These data can be extended 
to varietal recommendations for various areas. For crops that are often 
sown in dry ground (e.g., millet) the chances of success for various plant
ing dates can be made based on past rainfall records (Oancette and Hall, 
1979). Irrigation scheduling is also a very important factor that is based 
on climatic, soil, and crop indices. Together with soil hydrologic groups 
(categories of surface runoff), rainfall prediction can be used to determine 
volumes of runoff within a drainage basin under given circumstances. Lo
cation of small dams for recessional agriculture can be based on the like
lihood of receiving minimal waters for agriculture production. 

VIII. SUMMARY AND CONCLUSIONS 

Little was known about the soils of southwestern f4auritania except 
for those of the Senegal River Valley. The objectives of this general
purpose, reconnaissance soil survey were to delineate soil associations 
by climate-landform indices, to·determine the soil suitabilities for 
agriculture, and to inventory current land conditions, namely vegetative 
cover and erosion. Computer-enhanced Landsat imagery (1977) at a scale 
of 1 :500,000 was used as the base map for this project. The Landsat imagery 
provided valuable spatial and spectral information that:Vla:s utilized in 
locating mapping unit boundaries and in defining mapping-unit composition. 
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Four soil-climate zones (A,B,Cl, and C2) divide the project area 
into areas of "ustic" and "aridic and torric" moisture regimes. Soil
climate Zone A (ustic) occurs in the southern Guidimaka Region in the 
zone with the most favorable soil-moisture regime within the project 
area. The other soil-climate zones are large in comparison to Soil 
Zone A,but they. occur in areas of low precipitation and have little 
or no agricultural potential (rainfed). Soil Zone A has the most potential 
for rainfed agriculture while Soil Zone B has the largest area with 
potentia·1 for flood-recessional agriculture. 

Landforms were the second level of partitioning the project area. 
The dominant landforms were aeolian sands (E), lithic soils (L), 
alluvial soils (A), uplands (U), desert pavement (P), and minor landforms, 
which were included with various members of the preceding five groupings, 
i.e. marine terraces, sebkhas, coastal dunes, deltaic deposits, and 
various divisions of uplands. 

Soil associations formed the third and lowest level of map division; 
84 unique mapping units were described by soil slope, soil depth, drainage, 
texture, and composition of major soils. Host mapping units also were 
characterized by chemical and physical data from soil-profile and non
profile descriptions and their respective soil samples. Further definition 
of mapping units was compiled from field observations, Landsat interpreta
tions, air-photo interpretations and published reports. These data included 
descriptions of minor soils, range of characteristics of the major compo
nents, major limitations for agriculture, suitability for rainfed or re
cessional cropland, and potential for development of alluvial lands. 

Each mapping unit has a brief written description of its properties 
and potentials; the properties and potentials data are also listed in 
tabular form and include areal extents (Krn2). Erosion hazard and suit
ability for rainfed and recessional agriculture are emphasized throughout 
the soil survey report. Erosion hazard is defined as the susceptibility 
of land to wind or water erosion, and it takes into account the existing 
erosion, soil texture, surface cover, soil slope, and soil drainage and 
permeability. Soil Zone A has, in general, both a moderate water- and 
wind-erosion hazard. The sands of Soil Zone B have a moderate to severe 
wind erosion hazard and the other soil units have very slight or slight 
erosion hazard. Soil Zone C is characterized by a severe wind erosion 
hazard for most mapping units. 

t1apping units that corresponded to large zones of actively moving 
sands were located in Soil Zones Band C. The units included, but were 
not restricted to, BE5, BE7, BE12, BE13, BE14, C1El, C1E2, C1E3, and 
C1L3. Numerous other mapping units have had severe erosion but these units 
also contain areas of slight and moderate erosion. Corridors of sand 
movement were easily visible on the Landsat imagery. 

The FAD Suitability Classification is used to categorize the agri
cultural potentials for mapping units. Three Suitability Ratings-- S2 
moderately suitable, S3 marginally suitable, and SC conditionally suitable-
were found to represent soils with potential for rainfed or flood-recessional 
agriculture. Nonsuitable Ratings--Nl currently nonsuitable and N2 permanently 
nonsuitable--described the majority of mapping units. 
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Mapping units with an S2 Suitability Rating were as follows: for recessional 
agriculture--AAl (Component 1), AA2, BA1(1), BA2(2), BA4, BAS, and B~19(12) 
and for rainfed agriculture--AU4(1) and AU6--(Table 3-4). These mapping units 
have some limitations for use and they can be expected to yield moderate benefits 
from the necessary inputs. Common limitations for recessional units are churning 
clay (vertisolic), wetness, and inundation. The common limitations for rainfed 
agriculture are vertisolic clays, alkalinity, and profile gravel (for AU4). 
Proper management for the S2 mapping units should include fertilization, tillage, 
and crop rotation. 

Mapping units with an S3 Suitability Rating were AU1(2) and AAl(2). These 
units are suitable only for rainfed agriculture. The soils of this category 
have severe limitations for the defined use and can be expected to produce only 
marginal benefits from the necessary inputs. The mapping units included in the 
Marginally Suitable class are sandy (moderately coarse-textured) and they are 
limited by droughtiness, low fertility, erosion, and erosion hazard. Fertili
zation, protection from wind erosion, and crop rotation and/or intercropping 
are the recommended management for these soils. 

Mapping units with a Conditionally Suitable rating (SC) include AE1(1), 
AE2(1), AL1(2), BA7, BE2, BE6(2%), BE17, BL4(5% of 2), BU4(l), BU6(5% of 1) and 
BU10(10% of 1). The soils of these mapping units are sands and, rarely, sandy 
loams. The long-term 350 mm isohyet was determined to be the minimum precipi
tation required in order to be rated SC; BA7 receives less annual precipitation 
but benefits from runoff and by having sandy loam textures. The 350 mm isohyet 
was adopted on the basis of previous agro-hydrologic work, i.e., SO% of plant 
moisture requirement is received S of 10 years for 75-day varieties (Dancette 
and Hall, 1979). Common limitations for these soils are droughtiness, erosion 
hazard, and low fertility. In the past several years annual precipitation has 
been below the minimum for almost all these mapping units. These units are 
generally used for pasture and they produce high amounts of forage. Fertilization, 
protection from erosi on', and di sease- and insect-resi stant vari eti es shoul d be 
included in management plans when' these soils are cropped. 

Management practices and land improvement possibilities were briefly de
scribed for soils with agricultural potentials. Further research is required 
to insure that agronomic practices and crop varieties are optimal. Rainfall 
deficiency is the major limitation for agriculture throughout the project area; 
it is therefore imperative that variables that can be controlled by the 
farmer should be optimized to the greatest possible degree. Fertilization, crop 
rotation, animal tillage, proper weeding and thinning, good seed stock, and 
proper plant populations may be part of a complete management plan. Selection 
of management alternatives for the agronomic variables should be tailored to soil
climatic conditions. 

Control of soil erosion, conservation of moisture, and maintenance of soil 
fertility and tilth are the major soil problems in the project area. Integrated 
management programs can be used to attack these soil problems. Residue manage
ment, tillage, strip cropping, and field windbreaks are among proven techniques 
to combat one or more of the above soil problems. 

Land improvement options include contour dikes, terraces, and the inclusion 
of spillways for traditional dams. Careful site investigation and economic 
analyses are needed before any of these improvements should be implemented. 
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Table 3-4. Break-down of the mapping units with a9ricultural potential. 

S2 S3 SC 

Moderately Suitable Marginally Suitable Conditionally Suitable 
For Cropping 

Recessional Rainfed 
Agri culture Agri cul ture 

M.U. Km2 M.U. Km2 

-I--
AAl(l) I 165 AU4(1) 427 

AA2 260 AU6 100 

BAl (l ) 684 

BA2(2) 672 

BA4 1,420 

BA8 540 
BE19(2) 284 

TOTALS 4,025 527 

TOTAL S2, S3, SC = 8,002 Km2 

TOTAL Project Area 150,,400 Ki 

5.3% in S2, S3 and SC 
2.6% in S2 Recessional 

.35% in S2 Rainfed 

.38% in S3 
1 .9% in SC 

For Cropping For Cropping 

Rainfed Rainfed 
Agri culture Agri cul ture 

M.U. Km2 M.U. 

AUl (2) 412 AEl (1 ) 

AAl(2) 165 AE2(1) 

All (2) 

BA7 

BE2 

BE6(2%) 

BET 7 

BL4(5% of 2) 

BU4 (1 ) 

BU6(5% of 1) 

BU10(l0% of 1) 

577 

t Number in parenthesis refers to the component of a mapping unit (MU). 

Km2 

72 

448 

99 

100 

800 

50 

135 

38 

1,048 

48 

35 

2,873 



~lapping units with good potential for development of alluvial lands are 
BE3, BU2, BU5, AU1, AU2, AU3, AU4, and AU6; the alluvial soils of Soil
Climate Zone A have considerable agricultural potential without develop
ment. Mapping units with fair potential for development of alluvial 
lands are BEl, BE13, BE16, BL4, BL5, BU10, AU5, and AU6. 

More agro-climatological research is needed to determine the likeli
hood of receiving minimally required soil moisture for various crop 
varieties. Location of small dams can be based on surface-runoff indices 
and statistically-derived precipitation distributions and amounts. 

The soils and the climate of southwestern Mauritania co-exist in a 
fragile balance. The interaction between increased grazing pressure and 
low precipitation often leads to serious degradation of the environment. 
Protection of topsoil from wind and water erosion is best accomplished 
by maintenance of a good surface cover of vegetation. Throughout the 
project area severe erosion was observed. Soil Zone A has numerous crusted 
areas as a result of water and wind erosion while wind erosion was the 
major agent in the other soil-climate zones. Long-term range and forestry 
management appears to offer the best means of slowing land degradation. 

Further development of flood-recessional agriculture appears to offer 
the best means of improving crop production in southwestern Mauritania. 
Fair potential for rainfed agriculture exists in only a small portion of 
the project area; crop production in these areas could be improved through 
increased inputs and better management programs. Potenti'a 1 s ,for i rri gati on 
were not included in this survey, but some areas appear to have groundwater 
close to the surface and these areas should be investigated further. 
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CHAPTER 4 

FOREST COVER TYPES 

I. INTRODUCTION 

The southwestern corner of Mauritania, between the Atlantic coast 
and the 11th longitude (W.) and between the 15th and 18th latitudes (iL), 
comprises a highly diverse vegetative cover. Great differences are found 
from north to south, and the coastal zone supports a vegetative cover 
unlike any other in the country. These differences correspond closely 
to rainfall variations, groundwater conditions, topographic positions, 
and soils. In addition, the current condition and the composition of 
the plant communities reflect the influences of an extended drought during 
the late 1960's and 1970's, human exploitation, and grazing patterns. 

Regions in which a severe mortality of one or severa] indigenous 
plant species has occurred are evident throughout southwestern ~1auritania. 
The present plant communities reflect the mortality, but simultaneously 
help us learn which of the woody plants can persist through years of adverse 
growing conditions. 

A forest cover type, as defined by the Society of American Foresters 
(1954), is "a descriptive term used to group stands of similar character 
as regards composition and development due to given ecological factors, 
by whi ch they may be di fferenti ated from other groups of stands. II The 
nature of vegetation changes and the current status of the communities 
can be traced and represented best by maps of the cover types. To date, 
only one region of ~1auritania, the Tagant, has been mapped in any detail 
for vegetative cover. The map and its accompanying report (INSTRUPA, 
1979) are useful, but provide only general information on species composition 
within the mapping units. Institute Geographique National (IGN) maps 
at a scale of 1:200,000 show limits of of various vegetation units without 
providing any information on species composition, stocking density, or 
condition. The Atlas de ~ Repub1igue Is1ami ue de Mauritanie (1979) . 
provides a very small scale map (1 :6,500,000 of the whole of t~auritanla. 
It is particularly interesting and useful as a comparative document. 
At such a small scale, however, one is severely limited by lack of detail. 

129 



The vegetation study conducted by Adam (1966) in the Aftout es Saheli 
provides invaluable information on the species composition of this diverse 
zone and outlines in great detail the effects that water, topography and 
soils have on the plant communities. Adam's purpose was to schematize 
vegetation changes along a single transect in the Aftout, approximately 
midway between the northern and southern limits of the zone. He felt 
sufficiently confident in the work to permit extrapolation of the data 
to other similar sites north and south of the transect. Therefore, we 
can use his data as baseline information; however, we must make modifications 
for the vegetation variations, especially with distance from the transect 
location. 

The maps and reports discussed above furnish valuable, though limited, 
information on the vegetation of 11auritania. The accompanying forestry 
map provides data that until now have not been documented. It, therefore, 
complements these prior works. Specifically, this vegetation map and the 
accompanying text provide the following information on southwestern 
M.auritani a: 

(1) 

(2 ) 

(3) 

(4 ) 

(5) 

(6 ) 

the forest cover types named after the principal 
species of tHe woody plant communities 
the approximate stocking density of the woody 
vegetation in number of stems per hectare 
the general condition of the vegetation within each 
mappi ng unit 
a detailed description of each major woody plant 
community with all associates cited 
when possible, a successional position either as 
climax. transitional or pioneer 
variants of the principal cover types. 

(The forestry map and Us descriptive legend are based on the statistical 
tendencies of the complete set of ground data. These ground data were 
deemed too extensive for inclusion in this report and are available to 
interested individuals through USAID, Nouakchott.) 

II. MAPPING PROCEDURES 

The forestry-cover-type map was based on interpretations from Landsat 
imagery (1972-1980), 1980-81 aerial photography, and ground-truth missions 
conducted between January and July of 1981. The final 1:500,000 map product 
was comprised of several distinct, yet continuous, processes and procedures: 
establishment of spectral signatures on the Landsat imagery, characterization 
and refinement of preliminary mapping units through ground data collection, 
compilation of ground data for descriptive purposes, and finalization of 
mapping unit boundaries and descriptions. 

Spectral responses recorded by Landsat imagery indicated a very limited 
vegetative cover; however, the vegetation is actually extensive but lacking 
sufficient density. Soils and geology are often the major factors that 
influence spectral signatures on Landsat imagery. It became necessary 
to base initial mapping units in part, upon the spectral signatures of 
soils and geology. Ground data collection in these initial mapping units 
provided a means of adjusting boundaries to reflect plant communities. 
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Photographic coverage (1:50,000) enabled more detailed examination of spectral 
signatures in three parts of the study area (Fig. 1-3). 

Circular plots (1/10 hectare) were placed within each unit. Plot 
data included counting and identifying woody species, estimating average 
height, counting woody plant regeneration, recording ~ortality, and 
assessing the condition of the vegetation. Plots (a total of 295) were 
placed where noticeable changes in vegetation occurred and when the new 
vegetation type was sufficiently extensive to warrant a separate unit. 
Otherwi se, a di ffering type of vegetation was treated as a sma 11 i ncl usi'on 
in a larger unit, but was inventoried just the same and reported as less 
common associates of the principal plant components. The sampling was 
not random, nor was an attempt made to obtain enough samples per unit 
to perform statistical analysis of stocking density. Rather, the sample 
plots were selected upon qualitative criteria, namely representativeness. 

The plot data were analyzed to determine, on a percentage basis, 
which species predominated in each cover type. Data from plots that belonged 
to the same cover type were pooled by principal species to present a 
comprehensive list of associates for each description, as well as the 
range of the other ground variables. 

From the ground data, the aerial photography, and the computer-enhanced 
Landsat imagery, final forestry-cover-type units were established (a 
total of 47). These units are modeled after the Society of American 
Foresters (SAF) system of forest classification for North America (1954). 
Modifications of the SAF system were required to meet local conditions. 
These modifications are discussed below. Since this is a first attempt 
to classify ~1auritanian forestry-cover types in this way, there are un
doubtedly shortcomings. Some of these will be discussed in the results 
section. 

Cover-type nomenclature was based strictly on the woody vegetation 
present at the time of sampling. flames were assigned on the basis of 
the species or combination of species that together accounted for at 
least 50% of the woody cover. Generally one or two names were sufficient 
to describe the principal components. Type names were given in the order 
of numerical importance within the association and only scientific nomen
clature was used in order to avoid the often confusing common names. 

Indicator species existed for several plant communities and helped 
primarily to designate geographic location of the cover type. Usually 
they did not dominate in the association. 

No attempt has been made to avoid mixed cover types composed of 
species for which there were already pure cover types. For example, 
Type 12 is dominated by Balanites aegyptiaca, but this same tree is 
also found as a co-dominant in eight other cover types. 

Variants of the cover types may, in some areas, become new cover 
types when additional field observation is carried out. For the purposes 
of this initial classification, when a cover type was observed only 
one time, it was treated as a variant of another type unless its extent 
on the ground justified separate classification. 
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The successional position of each community was determined on the 
basis of trends in the vegetation composition that were apparent in 
the field. The assessment took into account the condition of the living 
vegetation and the level of exploitation of the species constituting 
each community. 

Variants of the cover types are woody communities whose principal 
components are generally the same, but whose associates differ because 
of topography, rainfall, exploitation or deaphic conditions. In the 
case of this study, more field observation may show that some of the 
47 cover types should be treated as variants of. the remaining types. 

III. RESULTS AND DISCUSSION 

The forest cover of the study area has been classified into 47 
different types on the basis of species composition. The cover type 
descriptions are included in this section. Table 4-1 lists the names 
of each cover type and the composite percentage and area (km2 ) occupied 
by each type within the study area. The study area encompassed 150,400 
square kilometers. 

The forest cover type map represents the first attempt to categorize 
the woody pl ant communi ti es of southwestern Mauritani a and undoubtedly 
contains delineations that need more field verification. A prominent 
limitation in the preparation of this map was the large amount and unequal 
distribution of ground truth data (295 sample plots). This limitation 
was due to inaccessibility, particularly the plateau regions of the Affole 
and eastward. 

The lack of easily identifiable landmarks throughout much of the 
study area made accurate location of all sampling plots on maps difficult. 
Roads currently in use do not always correspond to those indicated on 
the IGN maps of Mauritania, and some villages shown on these road maps 
no longer exi st or have been moved to new 1 ocati ons. Nevertheless, the 
plot locations were deemed sufficiently accurate for the purposes of this 
study. 

Another of the difficulties encountered during the preparation of 
the forest cover type descriptions was the determination of each community's 
successional position. In addition to natural factors that affect suc
cession, all of r1auritania's plant communities suffer from varying degrees 
of exploitation by human and animal populations. r·lany plant communities, 
if not most, appear transitional as a result. Given the current patterns 
of exploitation, the existing cover types would appear to be yielding 
to types composed of the least desirable or least exploited species, 
or to types composed of the most persistent woody plant. In some areas 
the cover types are already at such a point. A list of important exploited 
species is as follows: Acacia senegal, Acacia nilotica, Acacia seyal, 
Acacia raddiana, Combretum glutinosum, Commiphora africana, Maerua crassifolia, 
Balanites aegyptiaca, Combretum aculeatum, and Borassus aethiopum. These 
speci es may be reduced in importance in southwestern r1auri tani a, wi th 
the exception of Balanites aegyptiaca, as exploitation continues to eliminate 
them from marginal areas and as environmental degradation continues to 
make more lands marginal. 
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Tab le 4-1. Forest cover types of southwestern t·1auritani a and 

Cover 
Type 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
+ 
x 
z 
o 

percentage of study area occupied by each cover type 

Name Percentage 

Acacia flava 
Acacia nilotjca 
Acacia nilotica. Acacja macrostacbya 
Acacia nilotica, Acacia raddiana 
Acacia raddiana 
Acacia raddiana, Leptadenia pyrotechnica 
Acacia raddiana, Acacia senegal 
Acacia raddiana, Balanites aegyptiaca 
Acaci a senegal 
Acacia senegal, Balanites aegyptiaca 
Acacia seyal 
Balanites aegyptiaca 
Balanites aegyptiaca, Guiera.senegalensis 
Boscia senegalensis 
Balanites senegalensis, Capparis decidua 
Balanites aegyptiaca, Leptadenia pyrotechnica 
Cappari s deci dua, Balanites aegypti aca 
Combretum glutinosum 
Combretum glutinosum, Adansonia digitata 
Combretum glutinosum, Sclerocarya birrea 
Commiphora africana, Maerua crass'ifol ia 
Euphorbia balsamifera 
Euphorbia balsamifera, Adenium obaesum 
Euphorbia balsamifera, Salvadora persica 
Euphorbia balsamifera, Tamarix senegalensjs 
Guiera senegalensis 
Guiera senegalensis, Combretum glutinosum 
Hyphaene thebaica 
Leptadenia pyrotechnica 
Mitragyna inermis, Balanites aegyptiaca 
Commiphora africana, Acacia raddiana 
Salvadora persica 
Sclerocarya birrea 
Tamarix senegalensis 
Zizyphus mauritiaca 
Zizyphus mauritiaca, Balanites aegyptiaca 
Guiera senegalensis, Pterocarpus lucens 
Commiphora africana, Pterocarpus lucens 
Zizyphus mauritiaca, Mitraovna inermis 
Acacia flava, Acacia seyal 
Acacia nilotica, Acacia seyal 
Balanites aegyptiaca, Acacia flava 
Acacia nilotica, Anogeissus leiocarpus 
Commiphora africana, Leptadenia pyrotechnica 
Salvadora persica, Tamarix senegalensis 
Acacia flava, Leptadenia pyrotechnica 
Euphorbia balsamifera, Boscia senegalensis 
Rock 
Oua Oua 

7.41 
0.23 
0.08 
0.08 
5.10 
7.70 
3.61 
4.42 
3.44 
4.13 
0.53 
9.06 
0.87 
4.06 
3.52 
0.48 
0.72 
2.15 
0.54 
0.60 
3.50 
1.48 
1. 71 
0.48 
0.30 
0.61 
0.98 
0.05 
1.69 
0.28 
9.61 
0.41 
0.20 
0.81 
0.53 
2.08 
0.26 
2.83 
0.28 
0.06 
0.12 
3.00 
0.15 
2.57 
1.12 
2.16 
3.35 
0.35 
0.08 

Lake R' Ki z 
Agricultural Area 

.0.01? ... 
0.14 
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Square 
Kilometers 

11,140 
350 
120 
120 

7,670 
11 ,580 
5,430 
6,650 
5,170 
6,210 

800 
13,630 
1 ,310 
6,110 
5,290 

720 
1,080 
3,230 

810 
900 

5,260 
2,230 
2,570 

720 
450 
920 

1,470 
80 

2,540 
420 

14,450 
620 
300 

1,220 
800 

3,130 
390 

4,260 
420 

90 
180 

4,510 
230 

3,870 
1,680 
3,250 
5,040 

530 
120 
120 
210 



In the following section, descriptions of the 47 forest-cover types 
are i dentifi ed and descri bed for southwestern Hauritani a. Consi stent with 
the Society of American Foresters methodology, the principal components 
of the cover types are first defined along with all their woody associates 
and then· a discussion of habitat and geographic location, successional 
position, and finally the description of variants of the cover type. 

COVER-TYPE DESCRIPTIONS 

Type 1: Aaaaia ["lava 

Acacia flava predominates over any single associate. The most fre
quently observed associates are Balanites aegyptiaca, Zizyphus mauritiaca, 
and Capparis decidua. Other common associates are Acacia senegal, 
Ca 1 otropi s procera, Combretum gl uti nosum, Combretum acul eatum, f·laerua 
crassifolia, Acacia seyal, Boscia senegalensis, and Bauhinia rufescens. 

Acacia flava usually grows in small groups, widely scattered on regs 
'or hard-packed sandy soils, particularly in the Gorgol, southern Brakna, 
and in the Assaba to either side of the plateau systems. Extensive stands 
are found south of the paved road between flagta Lahjar and Chogar. The 
type occurs almost exclusively on level, hard surfaces at either low ele
vations. Such as in the Gorgol, or on plateaus. Soil characteristics 
dominate over elevations as a determining factor of type occurrence. 
Small patches also occur widely on zones of the Tagant plateau where reg 
soils are found. 

This type is probably a climax community and may form when heavy 
grazing and cutting reduce the principal associate, Balanites aegyptiaca. 
It appears to be highly tolerant of very compacted soil conditions and 
limited water availability. 

Variations in the type occur primarily near drainages where Zizyphus 
mauritiaca often becomes an important associate. Several zones include 
Boscia senegalensis as a dominant associate. These include sites between 
Guimi and Al eg and sites south of El l-1echra on the Tagant Pl ateau. (See 
Fig. 4-1 for 10,cations of these and ensuing geographical references). 

Type 2: Aaaaia ni"lotiaa 

Acacia nilot;ca grows in nearly pure stands. Associates include 
Cappari s carymbosa, Acaci a macrostachya, t4itragyna inermi s, Zi zyphus 
mauritiaca, Acacia albida, and Piliostigma reticulatum. 

Acacia nilotica grows in pure stands on clay soils that are subject 
to inundation (Fig. 4-2). Extensive stands commonly occur in classified 
forests along the Senegal River and farther south along the river course 
in the western Gui dimaka. Dense stands also occur in the Tamourt en Haaj 
on the west central Tagant plateau and in scattered large clay depressions 
north of Kiffa. Less extensive stands occur in drainages of the Gorgol 
region and along the Karokoro basin from Kankossa southward. The type 
depends heavily on yearly inundation. 

Acacia nilotica is a climax community. When stands are mature and 
crown cover is essentially complete, little regeneration occurs. Heavy 
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Fiq. 4-2. A mature Acacia nilotica stand illustrates a typical setting 
for cover type 2. Understory tree and brush vegetation are noticeably 
absent. The photo was taken in the Senegal Valley at the forest near 
Silbe, west of Boghe. 
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exploitation for charcoal production and uncontrolled grazing threaten 
this cover type's existence. 

The type is occasionally associated with Acacia seya1 especially 
in the Guidimaka region near Harr. 

Type 3. Acacia nilotica. Acacia maerostaehya 

Acacia ni10tica predominates in this association. Acacia macrostachya 
occurs in heavy patches throughout, but serves mainly as an indicator species 
of geographic location. Common associates include r1itragyna inermis and 
Zizyphus mauritiaca. Other associates are Dichrostachys glomerata, Balanites 
aegyptiaca, Acacia f1ava, Capparis decidua, Acacia seyal and the herbaceous 
plant Indigofera oblongifolia. 

The type commonly occupies drainages in the northwestern Assaba near 
E1 Ghabra but may also be found in small stands where drainages occur south 
of this location and in the Guidimaka. Soils are clayey and compacted 
in drainages and more sandy adjacent to them. 

The type is probably climax although some associates, most notably 
Acacia seya1 and Dichrostachys glomerata, are under heavy exploitation 
press ures. 

Type 4. Acacia niZotica. Acacia raddi ana 

The type is composed primarily of Acacia nilotica and Acacia raddiana 
which together account for approximately 70% of the forest cover. The 
numerous associates include Zizyphus mauritiaca, Boscia senega1ensis, 
Balanites aegyptiaca, Bauhinia rufescens, and Capparis decidua. 

Thi s type occurs in the Tamourt en tlaaj on the west central Tagant 
plateau and extends throughout mos t of the oued north of E1 ~1echra. Soi 1 s 
are clayey and subject to yearly flooding. Sand is gradually moving into 
the oued and supports an association of Acacia nilotica with Leptodenia 
pyrotechnica. Dense patches of Indigofera oblongifo1ia may occur around 
some of the fores t stands. 

With sand encroachment the type is transitional and yields to 
psammophilic species such as Leptodenia pyrotechnica. Acacia ni10tica 
may eventually become a secondary species to Acacia raddiana and Balanites 
aegyptiaca as exploitation and edaphic conditions reduce its numbers. 

Where exploitation has reduced the vegetation concentration, Balanites 
aegyptiaca or Boscia senegalensis become dominant species or dominant 
associates of Acacia raddiana. 

Type 5. Acaeia raddiana 

Acacia raddiana dominates but rarely forms a pure stand. Principal 
associates include Balanites aegyptiaca, Leptadenia pyrotechnica, Acacia 
senegal, Cappar is decidua, and Commiphora africana. The type is also 
associ ated occas i ona 11y with Bosci a senegal ens i sand r'laerua crass i fo 1 i a, 
especially in southern parts of its range near Boghe and in several limited 
zones south of Boumdeit. 
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Acacia raddiana forms extensive moderat ely dense stands, particularl y 
in sandy soils north of the east-west paved road. It is also common 
in the south where very sandy soils predominate, such as in the southern 
Trarza and Brakna regions. On the Tagant plateau it grows extensively 
but generally in thin stands where sands overlie regs or whe re sands 
have blown in from the east. Sandy soils and annual ra infal l below 350 
mm appear to be principal factors in range dete rminati on of t he type . 

Under complet ely natural conditions this is a cli max forest type. 
It appears more drought hardy than Acacia senegal, one of its principal 
associates, and regenerates well by coppicing. Both principal associates, 
Acacia senegal and Balanites aegyptiaca, are more heavi ly exploited, one 
for its sap and the other for its browse desirability. This may also 
explain why the type forms a climax community. 

Type 6. Acaaia l'addiana, Leptadenia PYl'Otechnica 

Acacia raddiana and Leptadenia pyrotechnica predominate in the asso
ciation which has as principal associates Commiphora africana, Maerua 
crassifolia, and Acacia senegal. Mino r associates include Balani tes 
aegyptiaca, Cappar is decidua and Combretum aculeatum. 

The type occurs extensively on sandy dune soils with sandy or sandy 
clay interdunes throughout the northern extent of the study area. The 
principal components and the principal associates colonize the dunes. 
The interdunes are characterized especially by the minor associates. 
Vegetation density is very light and varies from 25 trees per hectare 
in the most northern zones to about 150 trees per hectare in the south. 

The type is climax, but the three principal associates tend to be 
overe xploited and in poor condition. 

Type 7. Acacia l'addiana, Acacia senegal 

Acacia raddiana and Acacia senegal are co-dominant in the type. 
Together they account for up to 90% of the woody plants that form the 
community. The principal associates are Balanites aegyptiaca and Leptadenia 
pyrotechnica. Other associates including Maerua crassifo1ia, Acacia seyal, 
lizyphus mauritiaca, Bauhinia rufescens, and Combretum glutinosum appear 
only from Il!ederdra southwards (Fig. 4-3) . Correspondingly, Leptadeni:l 
pyrotechnica and especially Maerua crassifo1ia become rarer members in 
these southern zones. 

Heavy exploitation of Acacia senegal and Acacia raddiana is causing 
this type to yield to one whose principal component is Balanites aegyptiaca, 
Type 12. Evidence of this transition is common throughout the range of 
this type. 

Type 8. Acacia l'addiana, Balanites aegyptiaca 

Acacia raddiana and Balanites aegyptiaca predominate. Associates 
are numerous but the most common ones include Capparis decidua, lizyphus 
mauritiaca, Bauhin i a rufescens, Acacia seya1, Leptadenia pyrotechnica, 
Commiphora africana, and Acacia senegal. Other associates include 
Calotropis procera, Combretum aculeatum and Acacia flava. 
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Fi~. 4-3. Acacia raddiana (taller trees) and Acacia senegal dominate 
the woody vegetation in this interdune portion of cover type 7. Balanites 
aegyptiaca trees, the center-right of the photo (where sand dune begins), 
are a principal associate. The photo was taken near Mederdra. 
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The cover type is found south of Boumdeit, approximately 10 to 15 
km northwest of Kiffa along the paved road toward Kamour, and west of 
Maghta Lahjar. It occupies soils that are either very sandy and support 
Leptadenia pyrotechnica, Commiphora africana and Acacia senegal, or soils 
that have a higher clay content and form parts of drainage systems. 

The type occurs in fairly extensive stands at the locations cited 
and is probably the remnant of a community that formed from an association 
of Acacia raddiana, Balanites aegyptiaca and Acacia senegal . Due to 
exploitation and decline of the latter species, the type has taken its 
present form. 

Where soils are very heavy, Acacia flava and Boscia senegalensis 
become predominant associates. 

Type 9. Acacia senegal 

Acacia senegal is strongly predominant and forms up to 90% of the 
tree species. ~10st cOlTlflon associates are Balanites aegyptiaca, Combretum 
glutinosum, Leptadenia pyrotechnica, and Combretum aculeatum. Other species 
that are commonly found in the northern extent of its range are Commiphora 
africana, Acacia raddiana, and Maerua crassifolia . In moister drainage 
systems it may occur with Acacia seyal, Guiera senegalensis, and Piliostigma 
reticulatum. Many other less common associates are found throughout the 
range of this type . These include Capparis decidua, Maerua angolensis, 
Calotropis procera, Leptaden i a pyrotechnica, Acacia flava, Dalbergia 
mel anoxylo:-: , Adenium obaesum, Sterculia setigera, Grewia bicolor, r·1itragyna 
inermis, Acacia nilotica, and Acacia dudgeoni. 

The type occurs in sandy soils east of the Assaba Plateau, north of 
the paved road between Sangarafa and Aleg, the southern Brakna from t·lal 
south to El Ghabra and wes t of t10ngue 1. It is also common between Kaedi 
and Boghe, very C0I11110n throughout the southern Trarza , and scattered 
in the Guidimaka, viz. , south of Maghama, north of Baediam, Souli and south 
of Kankossa. The most common habitat is on sandy dune soils, although 
the type occasionally occupies compact sandy soils near drainages. It 
tolerates drought conditions if not severely exploited for gum or cut for 
browse . Severe mortality results when drought combined with excessive 
exploitation weakens the trees . 

Acaci a senegal forms a climax community under natural conditions . 
However, due to the des i rabi l ity of its products for humans and anima l s 
alike, it rarely escapes exploitation . Under these circumstances the type 
may be transitional to one dominated by Balanites aegyptiaca. 

In the southern Trarza Acacia senegal yields to Acacia raddiana, 
Type 5, due to mortal ity of the former. North of the paved road in the 
Trarza it forms an association with Leptadenia pyrotechnica or Commiphora 
africana. Between Aleg and Chogar and south of Ma l it forms an association 
with Boscia senegalensis. 

Type 10 . Acacia senegal, Balanites aegyptiaca 

Acacia senefial and Balanites aegyptiaca form at least 50% of the 
assoclation and ave numerous associates . Among these are Acacia raddiana, 
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Combretum glutinosum, Zizyphus mauritiaca, Capparis decidua, Calotropis 
procera, Acacia seyal, Commiphora africana, Guiera senegalensis, May tenus 
senegalensis, Bauhinia rufescens, Mitragyna inermis, and Leptadenia 
hastata. Combretum glutinosum and Zizyphus mauritiaca appear to be 
particularly characteristic. 

The type is found in limited stands in the southern Brakna between 
Kaedi and Boghe, north of Lekseiba toward I-Ionguel, and in several locations 
in the Guidimaka, particularly east of Selibaby. Soils are generally 
hard-packed sands overlying clay subhorizons. The type often occurs near 
drai nages. 

Natural regeneration of Acacia senegal tends to assure the permanence 
of the type, but, as with other stands of Acacia senegal, the species 
is susceptible to drought-provoked loss and heavy exploitation. Balanites 
aegyptiaca is often severely browsed but persists well in the association. 

Under conditions of exploitation or drought loss, particularly of 
Acacia senegal, the type may be transitional to a community dominated 
by Balanites aegyptiaca. Otherwise it appears to be a climax community 
able to reproduce under itself and to maintain the dominant species. 

Three principal variants exist. On shallow sandy soils, Boscia 
senega1ensis may replace Balanites aegyptiaca as an associate. This is 
found northeast of Aleg and southeast of Mal in the southern Brakna. 
A second variant occurs on sand-covered regs in the vicinity of E1 Moudere, 
where Commiphora africana replaces Balanites aegyptiaca as the principal 
associate. On the very sandy dune soils east of Boutilimit, Leptadenia 
pyrotechnica replaces Balanites aegyptiaca as an associate. 

Type 11. Acacia seyaL 

Acacia seya1 is heavily dominant in the type. The principal associate 
is Balanites aegyptiaca. Other common associates are Zizyphus mauritiaca, 
Combretum glutinosum, Mitragyna inermis, Acacia macrostachya, Combretum 
aculeatum, Piliostigma reticulatum, Grewia bicolor, Sclerocarya birre~, 
Sterculia setigera, Dichrostachys glomerata, Acacia nilotica, Acacia 
flava, Capparis dicidua, Boscia senegalensis, Pterocarpus lucens, Dalbergia 
melanoxylon, Maerua angolensis, Leptadenia hastata, and Acacia dudgeoni. 

The type is found predominantly in the Guidimaka south of Se1ibaby 
in the vicinity of Koumba Ndao and Guemou, east of Se1ibaby near Soufi, 
between Se1ibaby and Harr to the northwest, and west of Diagui1i. It 
also occurs southeast of Kaedi and north of Lekseiba toward Monguel. 
Between Tarf Tintara and Tarf Mzeimat (southwest of Kiffa) is a very 
extensive, dense stand. The type appears to proliferate only in flat 
lowland zones where soils tend to be hard-packed sands, sandy clays, or 
occasionally regs. Generally the type grows near drainages or where moisture 
conditions are among the most favorable. 

Acacia jeyal forms a climax community in the Guidimaka region where 
it is found arge1y as even-aged stands. On heavy soils or regs it may 
be transitional to a community of Balanites aegyptiaca or to one of Acacia 
f1ava. Acacia seya1 is exploited for its bark, which is used for medicinal 
benefits. Southeast of Testai, Acacia seya1 is in association with Balanites 
aegytiaca; both are in approximately equal numbers. Acacia seyal commonly 
grows in association with Zizyphus mauritiaca and Mitragyna inermis. 
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instance are Acacia nilotica, Piliostigma reticulatum, and Acacia r.Jacrostachya. 

Type 12. Ba~anites aegyptiaca 

Balanites aegyptiaca predominates over its associates and occasionally 
forms almost pure stands, especially when associates are severely exploited. 
This cover type is found in more varied conditions than any other in 
Mauritania. As such, it has very many associates; the most common of 
which are Zizyphus mauritiaca, Acacia senegal, Bauhinia rufescens, Combretum 
glutinosum, Acacia f1ava, Piliostigma reticulatum, Capparls aecidua, 
Acacia ni10tica, Acacia seya1, Guiera senega1ensis, Acacia raddiana, 
Acacia sieberiana, May tenus senega1ensis, ~1itragyna inermis, Leptadenia 
hyrotechnica, Boscia senega1ensis, Combretum aculeatum, Leptadenia 
astata, Sc1erocarya birrea, and COrmliphora africana. 

The type occurs on all soils except those that are saline. Altitude 
or topographic position do not seem to affect the occurrence of the 
type, nor does limited rainfall. In spite of heavy browse damage by 
camels, Balanites aegyptiaca persists and regenerates. Pure, dense 
stands are found at the base of the Assaba from Tarf Bou Effra to south 
of Touezekrat. From the vicinity of Sani to Kiffa, extensive stands 
dominated by Balanites aegyptiaca proliferate. Other essentially pure 
stands are found along the Senegal River from Kaedi westward beyond 
Mbagne. Typical associates in this habitat include Bauhinia rufescens 
and Zizyphus mauritiaca. In the Guidimaka the type is found cOrmlOnly 
between Harr and Selibaby, especially on regs or very-heavy soils. 
Between Se1ibabi and Guemou, north of Gouraye, near Baediam, and north 
of Ou1d Yenje the type also occurs extensively. Between Soufa and 
Mbout, Balanites aegyptiaca alone or in association with Acacia raddiana, 
forms the principal cover type on the reg soils. Along the paved road 
from Sangaraffa to Chogar the type is also found, although in this region 
it usually grows in association with a wide variety of other trees. 

In interdune areas north of the east-west paved road, Balanites 
aegyptiaca often forms an association with Capparis decidua. Soils 
are characteristically heavy and the stands which form on them are 
generally dense. 

Type 13. Ba~anites aegyptiaca, Cuiera senega~ensis 

Balanites aegyptiaca and Guiera senegalensis form at least 60% 
of the type. Common associates include Combretum glutinosum, Sc1erocarya 
birrea, and Zizyphus mauritiaca. Other associates that are often found 
are Pi1iostigma reticu1atum, Sterculia setigera, and Dichrostachys glomerata. 
The remaining associates are numerous and include Combretum niricans, 
Acacia senegal, Grewia tenax, Commiphora africana, Grewia bico or, Combretum 
acu1eatum, Acacia dudgeoni, Adansonia digitata, Acacia seyal, Pterocarpus 
lucens, May tenus senega1ensis, Borassus aethiopum, and Leptadenia hastata. 

The type is found on sandy soils or loose sands overlying clays 
about 20 km northeast of Gouraye, sl i ghtly east of Se1 ibabi and north 
of Ka1inioro. The association occurs where a water source appears to 
be reliable, such as in a lowland situation. 

The type is transitional to an association dominated by Balanites 
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aegyptiaca when lack of water or exploitation reduces the number of 
the associated species, or to an association dominated by Guiera senegalensis 
when water is rarely limiting, as is the case north of Kalinioro. 

The type yields to an association in which Combretum glutinosum 
forms an important component. This occurs especially in slightly elevated 
locations. 

Type 14. Boscia senegaZensis 

Boscia senegalensis forms at least 40% of the association, but usually 
accounts for approximately 70%. The most common associates are Zizyphus 
mauritiaca, Acacia flava, Capparis decidua, and Commiphora africana. Other 
associates include Balanites aegyptiaca, Acacia senegal, Guiera senegalensis, 
Calotropis procera, Maerua crassifolia, Grew;a bicolor, Combretum aculeatum, 
Acacia raddiana, and occasionally Euphorbia balsamifera, Mitragxna 
;nermis, Bauhinia rufescens, Combretum glutinosum, Pterocarpus lucens, 
Dichrostachys glomerata, Acacia seya], and Acacia albfda. 

In the north on regs, Boscia senegalensis forms dense but patchy 
communities with Acacia flava, Capparis decidua, and Balanites aegxptiaca. 
Zizyphus mauritiaca is also a common associate. Near drainages the 
associates become more diverse and include Guiera senegalensis, Grewia 
bicolor, Mitragxna inermis, Bauhinia rufescens, Dichrostachys glomerata, 
and Acacia seyal. On sand-covered clays or on compact sands Acacia raddiana 
and Commiphora africana are often associated with Boscia senegalensis. 
West of Monguel on clay soils the principal associates become Pterocarpus 
lucens and Commiphora africana. Approximately 15 km southeast of Boghe 
the principal associate is Zizyphus mauritiaca. Soils are sandy clays 
over compacted sands. 

The type is climax because most associates are desirable browse 
species or are otherwise severely exploited. These then contribute less 
to the composition of the type. 

North of Boumdeit and west of Sangarafa on sand-covered regs, Boscia 
senegalensis forms associations with Capparis decidua, the two being 
in almost equal numbers and together forming almost 80% of the total 
woody vegetation. 

Type 15. Boscia senegaZensis, Capparis deci dua 

Boscia senegalensis and Capparis decidua generally represent between 
55% and 90% of the woody vegetation. Within this cover type are numerous 
small inclusions dominated by Acacia flava. Associates of the cover 
type are numerous and reflect the changing nature of the soils as well 
as exploitation. The principal associates include Zizyphus mauritiaca, 
Commiphora africana, Calotropis procera, and Maerua crassifolia. Secondary 
associates are Grewia tenax, Grew;a bicolor, Combretum aculeatum, 
Adansonia digitata, Leptadenia pyrotechnica,Acacla senegal, Acacia raddiana, 
and Balanites aegxptiaca. In several limited zones one also finds Mitragxna 
inermis, Bauhinia rufescens and Euphorbia balsamifera. 

This type is found most commonly between Aleg and Guerou both north 
and south of the paved road. North of the road the type occupies very 
compact, flat, clay soils amidst large dunes. Stocking densities tend 
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to be very slight . South of the road soils vary from compacted clays 
to sandy clays with large inclusions of barren reg. Where sand accumu
lations occur, one finds Leptadenia pyrotechnica, Acacia senegal and 
Commiphora africana. Boscia senegalensis may be found in dense patches 
with abundant regeneration. It is rarely browsed or otherwise exploited. 
Capparis decidua and all other associates are exploited and generally 
heavily browsed with the exceptions of Adansonia digitata and Eupho rbia 
bal sami fera. 

The type is transitional to one dominated by Boscia senegalensis 
since browse pressure is reducing the codominant species, Capparis 
deci dua. 

Type 16. Balanites aegyptiaca, Leptadimia pyrotechnica 

The two principal components of this type account for up to 100% 
of the living woody vegetation. Associates include Acacia senegal, 
Acacia raddiana, Calotropis procera and rarely Acacia seya] and Combretum 
glutinosurn in the south. 

The type is found southeast of Lake Rkiz on very sandy soils in 
a zone of gentl y undul ati ng dunes. Thi s zone was formerly domi nated 
by Acacia senegal; however, one now sees only vast expanses of dead 
Acacia senegal with an occasional living specimen. South in the zone 
Acacia raddiana is more common and one sees there the other associates 
as well. Stocking densities are generally low, especially at the northern 
limits of this type. 

This cover type is tentatively placed as climax, given the unlikely 
chance that Acacia senegal will regenerate naturally in the southern 
Trarza and once again gain dominance. Current exploitation of all re
maining species of the type will result in diminishing stocking densities. 

Type 17. Capparis decidua, Balanites aegyptiaca 

The principal components of this type account for approximately 
80% of the woody vegetation. Boscia senegalensis and Acacia raddiana 
count among the relatively small number of associates. Others include 
Corrbretum aculeatum, rarely Combretum 91 utinosum, Zizyphus rnauritiaca 
and Acacia flava. 

This type is found in the ancient channel of the Senegal River 
which extends from Kaedi northward toward Aleg, west and southwest toward 
Rosso. Soils are compacted clays with some sand deposits. Surrolllding 
Lake Aleg itself is a zone, several kilometers wide, of this cover type. 
Stocking densities are moderately high and vegetation, though regularly 
browsed, is vigorous. 

Throughout its range this type forms a climax COmmunity although, 
browse pressure may act to reduce the importance of Capparis decidua 
in the future. 

Type 18. Co"vretum glutinoswn 

Corrbretum glutinosum predominates ove r all associates and generally 
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forms between 50% and 90% of the convnunity. The most COlTl11On associates 
are Balanites aegyptiaca, Guiera senega1ensis, Zizyphus mauritiaca, 
LP-ptadenia hastata, Acacia senegal, ~. nigricans, Sc1erocarya birrea, 
and Sterculia setigera. Other cOlTl11On associates include Comrniphora 
afri cana and pi] i osti gma reticu1atum. Numerous other ~Ioody associ ates 
of the species can be fOllld. Among these are Acacia flava, Mitragyna 
inermis, Acacia seya1, May tenus senega1ensis, Bauhinia rufescens, Grewia 
tenax and Grewia bico1or. Adansonia digitata is also frequently seen 
as an associate. 

Extensive stands of this type occur in the area roughly bounded 
by Kaedi, Lekseiba, Hadad and Sive. Soils are very sandy, but soil 
moisture conditions appear favorable to the development of somewhat 
dense stands dominated by Combretum glutinosum. Associates include 
Balanites aegyptiaca, Sc1erocarya birrea, Guiera senega1ensis, Pterocarpus 
1 ucens, and~. nigricans. 

Southeast of Maghama the soils contain 
principal associate is Sterculia setigera. 
mauritiaca and Balanites aegyptiaca. 

sl i ght1y more c1 ay. The 
Others i nc1 ude Zizyphus 

On sandY loam soils in the vicinity of Koumba Ndao, south of Selibaby 
the principal associate is Guiera senega1ensis. The remaining associates 
are di verse and i nc1 ude Mitragyna i nermi s, Di chrostachys gl omerata, 
Acacia seya1, Grewia tenax. and Pterocarpus 1ucens. 

Between Kalinioro and Agmamine westward toward the Assaba plateau, 
Combretum ~utinosum dominates on loose sands. Principal associates 
include Co retum nigricans, Sc1erodarya birrea and Balanites aegyptiaca. 

Combretum gl utinosum is often heavily exploited for charcoal produc
tion. As such it forms a transitional community. Climax communities 
may include Guiera senega1ensis, Sc1erocarya birrea or Balanites aegyptiaca. 

Type 19. Corrbretwn gZutinoswn, Adansonia digi tata 

Conbretum glutinosum is the principal component of the cover type. 
Adansonia digitata is an indicator species for the southeastern Guidimaka. 
Common associates include Combretum acu1eatum, Guiera senega1ensis, 
Acacia seya1, Balanites aegyptiaca, heptadenia hastata, Combretum nigricans, 
Sclerocarya birrea, and Sterculia setigera. 

This type is found in the southeastern Guidimaka between Baediam 
and Khabou near and along the Karakoro basin. Adjacent to the basin 
the numbers of Adansonia digitata increase greatly to where it becomes 
a principal component along with Combretum glutinosum. 

This type is climax in spite of traditional exploitation of Combretum 
9 1 uti nos um. 

Type 20. Corrbretwn gZutinosum, Sderocarya birrea 

Combretum 91 utinosum forms approximately 70% of the woodY plant 
conmunity. Sc1erocarya birrea is an indicator species of this type 
in the Gorgol near Maghama. In this cover type there are numerous inc1u-
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sions ran ging from Acacia senegal to Guiera senegalens i s. Additionally, 
the type has many associates. The princi pal ones are Guiera senegalensis, 
Combretum aculeatum, Zizyphus mauritiaca, Acacia macrostachya, Adansonia 
digitata, and Balanites aegyptiaca. Secondary associates include Sterculia 
setige ra, Acacia albida, Ba uhinia rufescens, Acacia seyal, Dichros t achys 
glomerata, ~1itraqy na inermis , and occasionally r·1aytenus senegalensis 
and Piliostigma reticulatum. Leptadenia hastata, Calotropis procera, 
and 1':1. angolensis are rare associates. 

This type is found in the vicinity of Maghama on sands to clayey 
sands. Numerous small drainages intersect the zone and account for 
the variety of associates. The larger drainages are typically inhabited 
by Acacia nilotica, Mitragyna inermis, Bauhinia rufescens, and other 
species. Soils tend to be clayey and vertic. Throughout the zone, trees 
are heavily exploi ted and overbrowsed. In spite of this abuse, vegetation 
densities are fairly heavy. Most of the secondary associates are found 
in more low land positions than the primary associates. Soil and water 
differences are responsible for the divergence, the secondary associates 
preferring clays and better water relations than the primary ones . 

Under normal conditions this type would be climax, but exploitation 
and grazing threaten it at present. In addition, Sclerocarya birrea 
shows signs of decline in this region, probably due to former drought 
conditions. The transition of this cover type will probably tend towards 
one dominated by Guiera senegalensis, which seems able to reproduce 
prolifically. This species will be lir.tited in its ability to spread 
because of its water dependence. Uphill sites may yield to a cover 
type dominated by Balanites aegyptiaca and Acacia senegal if this latter 
is not overexploited. 

Type 21. Colm!iphol'a africana, Maerua crassifo~ia 

The two principal components of this type account for approximately 
80% of the woody vegetation. Associates are few and include Acacia 
raddiana, Balanites aegyftiaca, Leptadenia pyrotechnica, occasionally 
Acacia senegal, and rare y Capparis decidua. 

The type occurs extensi vely north of the paved road between Nouakchott 
and Aleg. Soils are dominated by dune sands with an occasional clayey 
interdune. Vegetation density is usually slight with 25 to 125 trees 
per hectare. Both principal species of this association are heavily 
exploited, and Commiphora africana has, in addition, suffered heavy 
mortal i ty duri ng the yea rs of drought. 

This cover type is transitional to one dominated by Acacia raddiana 
or Maerua crassifolia. A regular decrease in the density of stocking 
of this type occurs as one passes from the western-most to the eastern
most extent of its range. 

Type 22. Euphorb ia ba~samifera 

Euphorbia balsamifera dominates in the cover type and forms between 
50% and 75% of the plant comnunity. The principal associates include 
Maerua crassifolia, Commiphora africana, Acacia raddiana, Balanites aeqyptiaca, 
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Boscia senegalensis, Combretum aculeatum and the grass Panicum turgidum. 
Other species that occasionally occur in the type are Acacia flava, 
Jatropha chevalieri and Chrozophora brocchiana, a herbaceous plant. 

Extensive stands of the type run parallel to the coast of Mauritania 
and form a band as wide as 25 km in parts. Soils are sandy throughout. 
Close to the coast Euphorbia balsamifera and its associates usually occupy 
dune crest positions. A small stand is found several kilometers east 
of Aleg on loose shallow sands over compacted sands and clays. 

Other stands of this type are frequently found near and on the Tagant 
plateau system. Northwest of Lefta, a village north of Boumdeit, the type 
occurs on soft sand in a protected valley. On the eastern plateau 
the type occurs sporadically, especially where sand has been deposited on 
the reg surface. On the western Tagant the sand cover is far greater than 
on the east and the type is found here much more extensively (Fig. 4-4). 

Where Euphorbia balsamifera grows it tends to form a climax community. 
The species itself is rarely browsed and unexploited by humans because 
of the irritating white latex it exudes when cut. 

Type 23. Euphorbia balsamifera, Adeniwn obaeswn 

Euphorbia balsamifera dominates an association that includes numerous 
other woody species. Adenium obaesum is an indicator species for the 
eastern Tagant where reg soils predominate. The most common associates 
include Boscia senegalensis, Acacia raddiana, Balanites aegyptiaca, 
Maerua crassifolia and Commiphora africana. Less common associates 
are Acacia senegal, Capparis decidua, Acacia flava, Combretum glutinosum, 
Combretum aculeatum, Calotropis procera, Bauhinia rufescens, and occasionally 
Leptadenia pYrotechnica. 

The type occurs only on the eastern Tagant where regs or rocks 
are surrounded by sand deposits (Fig. 4-5). Stands are scattered and 
may attain a stocking density of up to 200 plants per hectare. Growth 
of the vegetation is often stunted and exploitation is heavy. Where 
water collects in sufficient quantities, there are date palms (Phoenix 
dactylifera) and an occasional baobab (Adansonia digltata). 

This type is transitional in those zones lacking heavy sand deposits 
to a community dominated by Balanites aegyptiaca and Boscia senegalensis. 
Where sand is collecting, Euphorbia balsamifera will continue to dominate 
the association and Leptadenia pyrotechnica will begin to increase in 
numbers. 

Type 24. Euphorbia balsamifera, Salvadora per siaa 

Euphorbia balsamifera forms up to 90% of the cover type. Associates 
include Acacia raddiana, Bauhinia rufescens, Commiphora africana, Tamarix 
senegalensis, and May tenus senegalensis. Less common associates include 
Acacia senegal, Leptadenia pyrotechnica, Piliostigma reticulatum and 
Combretum glutinosum. Rarely, one finds Adenium obaesum in the association. 
Salvadora persica is an indicator species that appears principally in 
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Fig. 4-4. A typical setting for cover type 22 consists of Euphorbia 
balsamifera in association with Acacia raddiana, Acacia seneqal, Boscia 
senegalensis, and Panicum turgidum. The rocky outlier in the photo center 
is part of cover type 23. The photo was taken northwest of Boumdeit near 
the base of the Tagant Plateau. 
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Fig. 4-5. Adenium obaesum (the flowering tree), a principal species of 
cover type 23, is shown on a rocky slope between Kaedi and Maghama. In 
this general area (cover type 13) the sandy plain (upper right of the 
photo) is dominated by a sparse stand of Piliostigma reticulatum and 
Combretum glutinosum 
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the most southwestern corner of Mauritania where high salinity characterizes 
the soils and water. 

Stands are extensive with Euphorbia balsamifera almost always occupying 
dune crests and small hummocks. Salvadora persica is found in hollows 
with Tamari x senegalensis. Soils are sandy on dunes and hummocks, and 
clayey in hollows and depressions. The type occurs in southwestern 
Mauritania adjacent to the coastal zone. Several stands between Rosso 
and Keur Massene also include heavy concentrations of May tenus senegalensis 
on upland, sandy sites. 

This type appears to be a stable climax community that suffers little 
from human or animal exploitation. On the western edge of the type 
Tamari x senegalensis comes into the association, whereas Acacia raddiana 
is more common in the eastern part of the zone. Soil salinity seems to 
be an important factor in this regard. 

Type 25. Euphorbia baLsamifera, Tamarix senegaLensis 

Tamarix senegalensis dominates depressions and Euphorbia balsamifera 
dominates hummocks and small dunes. Associates in the depressions include 
Zizyphus mauritiaca and Arthrocnemum idicum, whereas those on hummocks 
and dunes include Commiphora africana, Acacia raddiana and very occasionally, 
Leptadenia pyrotechnica. 

The type occurs extensively in the Aftout es Saheli in those zones 
characterized by numerous small dunes and depressions. The associates 
are clearly defined along lines of topography as are the major components 
of the cover type. On a larger mapping scale, this type would logically 
be separated into two pure types dominated by either Tamarix senegalensis 
or Euphorbia balsamifera. 

This is a climax community whose principal species suffer little 
at present from grazing or human exploitation. 

Type 26. Guiera senegaLensis 

The type is dominated by Guiera senegalensis, which accounts for 
an average of 75% of the woody vegetation. The primary associates include 
Combretum ~lutinosum, Acacia senegal, Commiphora ~fricana, Grewia 
bicQlor, Piliostigma reticulatum; 'Acncia seyal, Sterculia setigera, 
Balanites aegyptiaca, and Zizyphus mauritiaca. The many secondary, non
indicator associates include Pterocarpus lucens, Sclerocarya birrea, 
Dichrostachys glomerata, Boscia senegalensis, Mitragyna inermis, Anogoeissus 
leiocarpus, Acacia dudgeoni, and Adansonia digitata. 

This cover type occurs mostly south of the line connecting Kaedi, 
Mbout, and Kankossa. Extensive stands grow between Tetiane, Maghama, 
Hadad and Kow. Other extensive stands are found southwest of Selibaby 
in the vicinity of Guemou, Diogountourou and Gouraye, and east of Selibaby 
near Soufi. 

Drainages or basins near wadis characterize the habitat of the 
type. Soils are generally sandy, occasionally clayey or rarely with sand 
deposits on regs. 

The successional position of the type is not clear, but without 
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over-exploitation either as browse or for human needs. the type seems 
to form dense climax communities. Its associates. however. are often 
heavily exploited and thereby reduced in importance as community members. 

Type 27. Guiera senega Zensis, Combr etum gZutinosum 

Guiera senegalensis forms between 30 and 60% of the woody plants. 
and Combretum glutinosum accounts for 25 to 35%. The principal associates 
include Balanites aegyptiaca. Zizyphus mauritiaca. Mitragyna inermis, 
and Piliostigma reticulatum. Other common associates are Acacia senegal. 
Bauhinia rufescens. Oichrostachys glomerata. Sterculia setigera. Sclerocarya 
birrea and Combretum nigricans. There are numerous other associates. 
most of which are characterized by their apparent occupation of sites 
with dependable water resources. These include Acacia nilotica. Dalbergia 
melano~lon. Terminalia avicennioides. Pterocarpus lucens. Acacia seyal. 
Acacia sieberiana. Acacia dudgeoni. Borassus aethiopum. Hyphaene thebaica 
and Adansonia digitata. 

The type occurs primarily in the Guidimaka with one additional 
large stand near the village of 00101. northwest of r~ag hama. Other 
stands are found near Gouraye. east of Selibaby and north of Baediam. 
Soils tend to be sands or sandy clays near drainages. 

As Combretum glutinosum is removed for charcoal production. the 
type will become dominated by Guiera senegalensis and one or several 
of its associates. The type is. therefore. transitional under present 
ci rcums tances . 

Between Desili and Harr in the Guidimaka. the principal associate 
of Guiera senegalensis is frequently Dichrostachys glomerata. Secondary 
associates in this community are Combretum aculeatum, Combretum glutinosum, 
Acacia seyal. Sclerocarya birrea. Sterculia setigera. and Acacia dudgeoni. 

Type 28. Hyphaene thebaica 

Hyphaene thebaica accounts for at least 50% of the tree vegetation. 
Common associates may include Phoenix dactylifera. Combretum glutinosum. 
Zizyphus mauritiaca. Guiera senegalensis, Mitragyna inermis. and Piliostigma 
reticu1atum. Less commonly one finds Acacia senegal. May tenus senegalensis. 
Leptadenia hastata. Dichrostachys glomerata and Commiphora africana. 

The type is found in or near the Karakoro basin from Kouroudjel 
to Baediam and in the southwestern Trarza near Rosso. It usually occupies 
clayey depressions. but where the water table seems to be high. it 
may occupy higher positions in sandy soils. This is frequently the 
case along the Karakoro. The doum palm (Hyphaene thebaica) grows in 
clusters or Singly and has stocking densities between 50 and 120 per 
hectare. The total stocking density can be considerably greater where 
doum occupies depressions. 

Type 29. Leptadenia pyrotechnica 

Leptadenia pyrotechnica represents between 50 and B5 % of the vege
tative cover. Associates are limited in types to Balanites aegyptiaca. 
Acacia raddiana. Acacia senegal. t·1aerua crassifolia. Commiphora africana. 
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the grass Panicum turgidum, and less cOlTll1On1y to Ca10tropis procera, 
Acaci a f1 ava, Cappa ris deci dua, and Combretum acu1 eatum. Woody vegetati ve 
cover is usually sparse, the number of stems varying between 25 and 
220 per hectare. However, when the tuft grass, Panicum turgidLUn, is 
present, the total plant cover may reach approximately 1000 per hectare. 

The type occurs primarily on loose dune soils; although, it sometimes 
is found on compacted sands and rarely on sand covered regs. It is 
most commonly seen from slightly west of Boutilimit almost to A1eg, 
north of Chogar, slightly north of Kouroudjel, and on dunes between 
Sangarafa and Letfatar. On the western Tagant small patches exist alone 
or, curiously, with Acacia nilotica where sands have been deposited. 

The successional position of the type is not certain, but occasionally 
it is browsed and/or exploited for roofing materials or mats, thereby 
reducing its numbers. 

Type 30. Mitragyna inBrmis, BaZanites a.egyptiaca 

Balanites aegyptiaca accounts for 30 to 60% of the woody vegetation. 
Mitragyna inermis is an indicator species whose stocking density often 
makes it a prominent member of the plant community. The most common 
associates are Guiera senega1ensis, Combretum glutinosum, Zizyphus 
mauritiaca, Combretum acu1eatum, Acacia nilotica, Acacia senegal and 
Acacia seyal. Secondary associates include Sterculia setigera, Acacia 
dudgeoni, Acacia sieberiana, Adansonia digitata, Anogoeissus 1eiocarpus, 
Ficus dicranisty1a, Ficus gnapha10carpa, Grewia bico10r, Leptadenia 
hastata, Sclerocarya birrea, Bauhinia rufescens, Piliostigma reticu1atLUn, 
Capparis tomentosa, Tamarindus indica, and r~aytenus senegalensis. 

The type occupies principally the Guidimaka in or near drainages 
or in large depressions. It is also cOlTll1On along the Senegal River 
between Diogontourou and Gouraye. Soils vary from loose sandy clays 
to heavy compacted clays that receive abundant water during rainy periods. 
Mitragyna inermis is the most common hydrophilic tree where the type 
is found and serves as the best indicator. 

Many of the principal and secondary associates along with the 
principal components of the type are heavily browsed. In spite of this, 
the the type is climax community. The associates vary widely from site 
to site where the type occurs, probably due to differing exploitation 
press ures. 

Type 31. Corrrniphora africana, Acacia l'addiana 

The two pri nci pa 1 s peci es of th i s type account for up to 8!i% of 
the woody vegetation. The associates are limited to Acacia senegal, 
Leptadenia pyrotechnica, r·laerua crassifo1 ia, Balanites aegyptiaca, 
Capparis deciduaand rarely Combretum aculeatum. Found within the principal 
cover type to the north of its range are inclusions of plant communities 
dominated by Boscia senegalensis. 

This type covers extensive territory in the northwestern section 
of the study area. Soils are predominantly sandy with occasional limited 
zones of clayey interdunes. Sand dunes cover most of the extent of 
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this type. 

Vegetation stocking densities are low and generally fall within 
the range of 15 to 125 trees per hectare. Incl uSions, where Boscia 
senegalensis predominates, have slightly higher stocking densities 
with a maximum of 175 plants per hectare. 

This type is transitional to a type dominated by Acacia raddiana. 
Heavy mortality and exploitation have reduced Commiphora africana 
throughout the zone. 

Type 32. SaZvadora persiaa 

Salvadora persica is the principal component of this type and 
accounts for up to 80% of the woody vegetation. Associates are numerous 
and include most commonly Tamarix senegalensis, Balanites aegyptiaca, 
and Acacia nilotica. Other common associates are May tenus senegalensis, 
Nitragyna inermis, Piliostigma reticulatum, and Bauhinia rufescens. 
Less common associates are Acacia albida, Acacia seyal, Acacia senegal, 
Acacia sieberiana and the herbaceous plant Indigofera oblongifolia. 

This type is found along the Senegal River between Gani and Rosso, 
with the heaviest concentrations in the region between Gani and Keur 
Maur (Fig. 4-6). It occupies flat, compacted clays to sandy clay soils 
of the river floodplain. The presence of Tamarix senegalensis and 
the gradual shifting to a community dominated by this species in the 
extreme southwest also indicate the limit of saltwater penetration 
up the Senegal River. 

Salvadora persica grows in dense patches that give 
cover and largely exclude colonization by other plants. 
Salvadora persica forms almost pure, dense stands. 

heavy crown 
In some sites 

This type appears to form a climax community given current patterns 
of exploitation and browsing. 

Type 33. SaZeroaarya birrea 

Sclerocarya birrea generally represents between 35 and 50% of 
the woody plant community. It is almost always associated with Combretum 
glutinosum, frequently with Guiera senegalensis and Pterocarpus lucens, 
and variably with Sterculia setigera, Commiphora africana, Leptadenia 
hastata, Acacia senegal, Grewia tenax, Maerua angolensis, Dichrostachys 
g1omerata, Combretum aculeatum and occasionally with Adansonia digitata, 
Combretum nigricans, Balanites aegyptiaca, and Grewia bicolor. A rare 
associate is Acacia macrostachya. 

Sclerocarya birrea and its numerous associates prefer upland sandy 
soils with good drainage characteristics. The type is found in limited 
zones near or in the Guidimaka and between Hadad and Tetiane. The 
terrain is undulating and broken up by rocky outcrops, especially as 
one approaches Tetiane. 

Sclerocarya forests are among the least exploited of t1auritania. 
Nevertheless, the tree has suffered some mortality due to drought conditions. 
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Fig . 4-6. A Piliostigma reticulatum (tree in foreground) is shown in a 
small walo (i.e., floodplain lowland) east of Rosso toward Keu r ~1aur. 
Tamarix senegalensis (background) indicates soil salinity in this unit 
( cover type 32) . 
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These forests are also characterized by large trees and light stocking 
densities. Crown closure of the forests is often heavy due to the large 
size 0 f i ndi vi dua 1 crowns. 

The type appears transitional to forests dominated either by Combretum 
glutinosum or by Pterocarpus lucens. 

Type 34. Tamarix senegaZensis 

Tamarix senegalensis dominates over all associates and forms up 
to 90% of the community. Associates include Salvadora persica on hummocks 
and other salt-tolerant species in hollows and depressions. These 
associates include Arthrocnemum indicum, Nitraria retusa, rarely Acacia 
raddiana and Indigofera oblongifolia. 

The type is found in the Aftout es Saheli and in the Senegal River 
basin west of Gani. It generally occupies heavier soils that appear 
to have a shallow aquifer of saline or brackish water. Communities 
tend to be very dense throughout the range of the type but great dif
ferences in height of plants exist. In the southern extent of its range, 
the trees attain appro ximately 3 meters in height, whereas in the northern 
limits, the plant forms extensive stands barely one-half meter in height. 

Because of its salt-tolerance, the type forms a cliMax community, 
but one that is nevertheless often heavily browsed by camels and other 
domestic animals. 

Type 35. Zizyphus mauritiaca 

Zizyphus mauritiaca represents between 50 and 70% of the woody 
vegetation. Its most common associates are Balanites aegyptiaca, Bauhinia 
rufescens, Acacia seyal, and Acacia flava. Other associates include 
those commonly found along drainage channels such as Anogoeissus leiocarpus, 
Piliostigma reticulatum, Acacia nilotica, Dalbergia melanoxylon, and 
Grewia bicolor. The remaining associates include Acacia senegal, Combretum 
aculeatum, Combretum glutinosum, Leptadenia hastata, Capparis decidua, 
Maerua crassifolia, and Boscia senegalensis. 

The type is generally found near sandy drainages in areas dominated 
by regs. The occurence is most common between Kiffa and Leqceiba, an 
area characterized by extensive reg soils and numerous narrow drainages. 
Both the principal component and many of its associates are often heavily 
browsed or exploited for wood, bark or fruit. Nevertheless, the type 
reproduces prolifically under itself, and this appears to guarantee 
its continuance as a type. The successional position of the type is 
not certain. 

Type 36. Zizyphus mauritiaca, Bdanites aegyptiaca 

The two principal species of this type account for up to 80% of 
the woody vegetation. The principal associates are Acacia senegal, 
Acacia flava, and Acacia ,eyal. Secondary associates are Combretum 
glutinosum, Combretum acu eatum, Calotropis procera, Adansonia digitata 
and Bauh i nia rufescens. Rarely, one finds Piliostigma reticulatum and 
Capparis decidua in the association. 
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The type is found most frequently and extensively in the region 
between Mekessm and Selibaby to the south. The two main components 
of the type are found in approximately equal numbers. Soils vary from 
sandy clays to compacted clays and are generally dissected with drainages. 
Occasionally regs may be found near the type, particularly when Acacia 
flava is one of the primary associates. Stocking densities vary greatly, 
but generally fall in the range of 300 to 450 plants per hectare. 

The type is climax and its persistence is guaranteed by the ability 
of the principal components to withstand browse pressure and exploitation 
for fruit. Only several of the main associates are threatened with 
reduction in numbers by overexploitation. 

Type 37. Guier a senelJalensis , Pteroca:rpus lucens 

Guiera senegalensis predominates in this type as the principal 
woody pl ant, but Pterocarpus 1 ucens is the most important large tree 
found in the association. Other woody plants of the type incl ude Commiphora 
africana, Combretum glutinosum, Boscia senegalensis, Maerua crassifolia, 
and less commonly Grewia tenax, Sterculia setigera, and Adansonia digitata. 

The type is found in the region east and southeast of Kaedi between 
Hadad, Tetiane and Sive on the river. It occupies very sandy soils 
with interspersed outcroppings of rock on undulating terrain. The stocking 
density can be very high, with 1250 plants or slightly more per hectare, 
most of which are Guiera senegalensis. Pasture grasses are also abundant 
since this type is found in one of the least utilized areas of southwestern 
Mauritania. 

Browse pressure appears very slight as does human exploitation 
of the available wood. Unless this changes, the type will remain identifiable; 
although, Pterocarpus lucens may be reduced to a role as an indicator 
species rather than an important member of the community. 

Type 38. Corrmiphoru africana, pteroca:rpus lucens 

The two principal species of this cover type account for 40% to 
65% of the woody plant vegetation. This community is one of the most 
di verse and i ncl udes many associ ates. Pri nci pa 1 ones are Combretum 
gl utinosum, Grewia bicolor, Zizyphus mauritiaca, Bauhinia rufescens, 
and Boscia senegalensis. The secondary associates include Acacia seyal, 
Combretum nigricans, Sterculia setigera, Adansonia digitata, Mitragyna 
inermis, Combretum micranthum, Balanites aegyptiaca, Sclerocarya birrea, 
Oalbergia melanoxylon, Capparis tomentosa, Acacia dudgeoni, Anogoeissus 
leiocarpus, Adenium obaesum, and Acacia senegal. 

This type occurs on the southern Assaba pl ateau and in the very 
rocky terrai n of the southeastern corner of the studY area (Fi g. 4-7). 
Soils on which one finds the abundant vegetation tend to be sandy to 
sandy cl ay with frequent rock outcroppi ngs. The topography vari es from 
flat to gently sloping, but the type never occupies the steep slopes 
immediately adjacent to large rock outcroppings. Exploitation by animal 
herds is slight because of the light plant population. Shallow 
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Fig. 4-7. Euphorbia balsa~ifera, Dichrostachys glomerata, Boscia 
senegalensis, Guiera senegalensis, Acacia senegal, and Pterocarpus lucens 
are among the species that occupy a rocky site on the eastern face of the 
Assaba Plateau (cover Type 38) . In the center of the photo, a lower, 
nearly level area is dominated by Balanites aegyptiaca with some Combretum 
glutinosum (cover Type 12), while nearby, high sand dunes are part of cover 
Type 8. The photo was taken northwest of Kankossa (near Samoga). 
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groundwater or available soil moisture for plant grovlth appears to be 
favorable, especially on the southern Assaba. This permits a surprisingly 
dense stocki ng of woody pl ants ami dst the rocks. 

This type is climax under current conditions of exploitation. 

Type 39. Zizyphus mauritiaca, Mitl'agyna inermis 

The two principal species of the type usually dominate the plant 
community, but Balanites aegyptiaca or Acacia seyal may predominate 
locally. The many associates include most commonly Combretum aculeatum, 
Leptadenia hastata, Grewia bicolor, Balanites aegyptiaca, and Acacia 
seyal. Secondary associates are Guiera senegalensis, Combretum glutinosum, 
Acacia senegal, Acacia nilotica, Anogeissus leiocarpus, Pterocarpus 
erinaceus, Bauhinia rufescens, Piliostigma reticulatum, Acacia macrostachya, 
and Adansonia digitata. Dichrostachys glomerata is also occasionally 
found, as is Pterocarpus 1 ucens. 

This type is found throughout the drainage systems of the Guidimaka 
and southern Gorgol. Soils are invariably sandy clays or compacted 
clays. Within the drainage systems themselves are found the typical 
hydrophilic species of the type. These are Zizyphus mauritiaca, tlitragyna 
inermis, Acacia nilotica, Anogoeissus leiocarpus, Bauhinia rufescens, 
Piliostigma reticulatum, and Acacia seyal. Bordering the drainages 
are the remaining species of the association. 

Mitragyna inermis is often severely browsed by camels and other 
animals. Zizyphus mauritiaca is the source of a highly desirable fruit 
and is often abused during fruit gathering. In spite of browse pressure 
and abuse, these two trees remain as a climax community because they 
persist well in the association. 

Type 40. Acacia flava , Acacia seyaZ 

Acaci a seya 1 and Acaci a fl ava form up to 95% of the woody pl ants 
in this type. The associates are limited to Balanites aegyptiaca, 
Capparis decidua, Acacia senegal, Zizyphus mauritiaca and an occasional 
doum palm (Hyphaene thebaica). 

The type occupi es an extens i ve regi on between the Ta rf Ti ntara 
and the Tarf t~zeimat (southwest of Kiffa). Acacia flava occupies the 
southern end of this valley and Acacia seyal occupies the greater part 
of the basin itself, with some intermixing throughout. Soils vary from 
sandy loarns in the south to rocky terrain in the central parts of the 
vall ey. 

The type is climax in spite of exploitation patterns. Both species 
reproduce prolifically to form extensive dense stands. Stocking densities 
may be very heavy with as many as 1250 stems per hectare. 

Type 41. Acacia nilotica, Acacia seyal 

Acacia nilotica and Acacia seyal form the large percentage of woody 
plants in this type. Together they account for approximately 70% of the 
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rrembers. The principal associates are Acacia albida, Balanites aegyptiaca, 
Zizyphus mauritiaca, and Bauhinia rufescens. Other associates include 
Guiera senegalensis and Mitragyna inermis. 

This is another drainage channel type of the Guidimaka region. 
It also is found in several forests that lie along the Senegal River 
southeast of Kaedi. Soils are clayey and usually compacted. All members 
of this type are severely exploited by grazing or for wood products. 

The type is transitional to one dominated by Acacia seyal, since 
the Acacia nilotica will eventually be eliminated in tile search for 
suitabl e fi rewood. 

Type 42. Balanites aegyptiaca, Acacia !lava 

Balanites aegyptiaca and Acacia flava form up to 80% of the woody 
plants in this type. There are numerous associates, but the principal 
ones are Boscia senegalensis, Capparis decidua, t~aerua crassifolia, 
and Zizyphus mauritiaca. Less common associates include Combretum 
glutinosum, Bauhinia rufescens, Acacia senegal, and Acacia seyal. Rarely, 
one finds Dalbergia melanoxylon and Acacia raddiana. 

This type occupies extensive regions of predominantly reg soils 
in the Gorgol, western Assaba, and southern Brakna regions. In addition 
to regs, one cOl1lllPnly finds compacted sands and clays. The stocking 
density varies greatly from no pl ants on pure regs to maximum densities 
of 850 pl ants per hectare. Such concentrations are local and, in general, 
the regions must be described as very sparsely vegetated with virtually 
a 11 the vegetation concentrated in scattered dense patches. The drai nages 
of these regions are characterized by somewhat different woody plants, 
but occasionally it is only the concentrations of the species mentioned 
above that change. 

This cover type is climax and appears stable under current conditions. 
All plants of the association are exploited to a certain extent, but 
they seem capable of remaining fi rmly fixed in the region. 

Type 43. Acacia niZotica, Anogoeissus Zeiocarpus 

Anogoeissus leiocarpus is an indicator species of this type and 
is located in the region of the Oued Ketchi in the central Brakna. 
Acacia nilotica is the characteristic species in this very large drainage 
channel. The principal associates incl ude Boscia senegal ens is, Balanites 
aegyptiaca, Zizyphus mauritiaca, Capparis decidua, and Grewia bicolor. 
Secondary associates are Combretum aculeatum, Acacia seyal, f1aerua crassifolia, 
and Boscia angustifolia. 

The type is characteristic of the very large drainage called the 
Oued Ketchi of the central Brakna (Fig. 4-8). This appears to be a 
transition zone from slightly more moist conditions to the south to 
the very arid and sandy conditions to the north where only Acacia raddiana 
and Corrrniphora africana pl us several associates are found. Stocking 
densities are moderately high due to the high concentration of Acacia 
nilotica, which is typically found in such drainages. t1aximum concentra-
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Fig. 4-8. An Anogeissus leiocarpus (tree ln photo center) is associated 
with the smaller Zizyphus mauritiaca (foreground left) and Boscia 
senegalensis (foreground right) in cover Type 43. The photo was taken 
in the Oued Katchi, south of Chogar. 
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tions reach 480 plants per hectare only in the drainage channel itself. 
With the sole exception of Boscia senegalensis all other species are 
exploited either for wood products or as browse by, animals. 

This type is climax and only increased pressure on the trees for 
their products will greatly alter the'composition of the community. 

Type 44. Commiphora africana. ~eptadenia pyrotechnica 

This cover type includes fe~ plants other, than the two principal 
components. Occasionally, one finds Acacia raddiana., Calotropis procera, 
and Maerua crassifolia in the association. 

The type occupies dune soils that are generally unstable. Vegetation 
stocking densities are slight due to tne inability of plants to colonize 
the .moving sands. As elsewhere, Commiphora africana has suffered moderately 
high mortality during the drought years. Leptadenia pyrotechnica is 
often heavily grazed and in poor condition. 

It appears that this type is climax but may be gradually declining 
as reproduction of the components becomes less and less assured. 

Type 45. SaZvadora persica. Tama.ri:x: senegaZensis 

Both principal components, Salvadora persica and, Tamarix senegalensis, 
occur in approximately equal numbers in the community. Associates include 
Acacia senegal, Balanites aegyptiaca, May tenus senegalensis, occasionally 
Commiphora africana and Acacia'raddiana, and Euphorbia balsamifera. 
Interspersed in the community are patches of essentially pure Acacia 
nilotica. 

Stands are dense and extensive between Gani and Rosso in the southern 
Trarza. Soils occupied are generally clayey and may have watertables 
that become saline during the last months of the dry season. The type 
occupies very compacted soils on level terrain. 

Although Salvadora persica is often heavily browsed, the type seems 
to be a stable climax community. 

Type 46. Acacia fZava. Leptadenia pyrotechnica. Acacia raddiana 

The three components in the type account for about 65% of the woody 
plants. Associates vary according to the soil type, and include Boscia 
senegalensis, Commiphora africana, Acacia senegal, Balanites aegyptiaca, 
Capparis decidua, rarely Acacia seyal and in drainage areas'Zizyphus 
mauritiaca and Guiera senegalensis. 

This type occupies a variety of soils from regs to regs covered 
by deposits of aeolian sand, to clays and sandy clays. Rock outcroppings 
throughout the regions characterize the type. Species that normally 
occupy reg soils include Acacia flaya and Boscia senegalensis, although 
the latter species also colonizes more compacted sandy soils. "Leptadenia 
pyrotechnica and Acacia raddiana occupy principally sandy soils that 



overlie more compacted soils that are either sandy or clayey and occasionally 
are reg. Where temporary drainages exist one finds Acacia seyal, Guiera 
senegalensis, and Zizyphus mauritiaca, with Acacia seyal occurin'g'rarely 
in the associ ati on. ' 

The type is climax and appears stable. Stocking densities vary 
greatly due to the characteristic way in which Acacia flava forms small, 
but very dense stands;. and Leptadeni a pyrotechni ca and" AcaCia raddi ana 
form very sparse, extens~ ve' stands. 

T}1pe 47. Euphorbia balsamifera, Boscia senegalensis 

, The type is characterized by few woody plants other than the two 
principal components (Euphorbia,balsamifera and Boscia senegalensis). 
Associates include Adansoniadigitata, Maerua crassif6l-ia, Grewia bicolor, 
occasiona,l1y Commiphora africana and Capparis decidua plus Balanites 
aegyptiaca. Other associates include ,Combretum glutinosum, Combtetum 
aculeatum and Acacia raddiana. 

This type occupies compacted clays to sandy ·clays. Small stands 
are east of Aleg, while more extensive stands can be found east of 
the plateau systems. Currently in this community, Grewia bicolor is 
on the decline as it has suffered heavy losses during the drought period. 
Adansonia digitata is not abundant in the association, but is, as always, 
very viSible, especially near temporary drainages. 

The stocking densities are moderately high due primarily to the 
prolific reproduction of Boscia senegalensis and the dense· nature of 
Euphorbia balsami fera stands,. 

Since neither principal species of this type is browsed or otherwise 
exploited, the type is climax and stable,. 

Type +. Bare Rook 

Throughout the plateau region of south central Mauritania are. numerous 
barren rock formations resembling buttes. Although they generally fail 
to meet the minimum surface area for mapping purposes, they do serve as 
valuable markers for site identification and, therefore, are encircled 
and'given a separate deSignation. They support only the most sparse 
herbaceous cover and rarely any woody vegetation on their precipitous 
slopes. The summits are inaccessible, but we can· assume there would be 
some scrubby, very sparse woody plants occupying these sites. In spite 
of this, the designation as bare rock is reasonably accurate. 

Type O. AgriouZ-tw:>aZ- Areas 

Kaedi, Mbagne, Rosso, and Keur t4assene are sites of large-scale cul
tivated or flooded areas. During and after the rainy season, these areas 
are covered either by corn, millet or rice or by aquatic herbaceous vege
tation. Tree cover is essentially absent in these areas with only an 
occasional Acacia albida, Piliostigma reticulatum, Tamarindus indica, or 
Mitragyna inermis, between fields. This Type and Type + do not constitute 
forest cover types, but are sufficiently prominent and important to merit 
designation. 
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Type x. OuaOua - GorgoZ 

The ridge formations known as the OuaOua run north-south in the 
Gorgol region of southern Mauritania. On and between these ridges is 
found a special plant community that is strikingly different from those
immediately surrounding the OuaOua. 

The rocky slopes of the crests support a woody plant community 
composed of Acacia flava, Zizyphus mauritiaca, Balanites aegyptiaca, 
Boscia senegalensis, Commiphora africana, Adenium obaesum, Grewia bicolor, 
Oichrostachys glomerata and Dalbergia melanoxYlon. Between the parallel 
ri dges are small vall eys containing Combretum gl uti nosum, Combretum 
aculeatum, Calotropis procera, Leptadenia pyrotechnica, Acacia senegal 
and Balanites aegyptiaca. -

The vegetation stocking density is moderately light with occasionally 
heavy patches of Grewia bicolor on the rocky crests. Exploitation appears 
light and the community is stable. Soil-water relationships seem to 
be favorable for abundant pasture in the valleys between parallel 
ri dges. 

Type Z. Lake R'Kiz 

Surrounding Lake R'Kiz in the southern Trarza is a woody plant 
community under severe exploitation pressure. The community is diverse 
and includes among its principal species Balanites aegyptiaca, Leptadenia 
pyrotechnica, Capparis decidua, Acacia raddiana and Calotropis procera. 
Secondary species include Maerua crassifolia, Zizyphus mauritiaca, 
Combretum glutinosum, Acacia senegal and Bauhinia rufescens. The stocking 
densities vary from approximately 300 to 500 plants per hectare. The 
numerous Acacia raddiana surrounding the l.ake are at maturity and stand 
about 10 to 12 meters high. Other vegetation is stunted by severe overbrowsing. 

The community is transitional to one composed almost exclusively 
of Balanites aegyptiaca, Leptadenia pyrotechnica, and Calotropis procera. 

IV. SUMMARY .AND OONCL.USIONS 

In general, several patterns of the vegetative cover can be described 
across the study area. The sandy northwest is characterized by psammophiles 
such as Leptadeni a pyrotechni ca, Commi phora afri cana and Acaci a raddi ana. 
The southwest is a transition zone from purely sand species to those 
that colonize heavier soils with better soil-water conditions. Acacia 
senegal formerly occupied vast regions of the southwest, but is now 
centered around the southern Trarza in the department of t~ederdra. 
Surrounding this department are small, scattered remnants of Acacia 
senegal stands within much larger regions of devastation in which one 
finds very few Acacia senegal, scattered Balanites aegyptiaca, Maerua 
crassifolia and Acacia raddiana. These larger zones are evident to 
the north and east of Mederdra itsel f and to the east of Lake Rkiz. 
Between Lake Aleg and the Senegal River one finds extensive stands of 
Boscia senegalensis that yield to stands of acacias and finally to forests 
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of Acacia nilotica along the river. 

The plateaus (i.e., Tagant and Assaba) offer a curious admixture 
of species and plant communities that are undergoing transition. This 
is the result of on-going sand movement from the eastern dune zone to 
west of the plateaus; deposition to the west of the plateaus is strikingly 
evident at t10udjeria, in the southern Brakna, and in the western Assaba. 
One of the more interesting plant communities occupies the flanks of 
the plateaus, and it often resembles neither the vegetation on the plateau 
nor at its base. 

East of the pl ateaus is a 1 arge area of sand dunes foll owed by 
more rocky terrain and plateaus again to the extreme east. The dune 
system varies from heavily vegetated in the southern portions (south 
of Kankossa) to essentially moving sand with little or no vegetation 
in the north. One sees evidence of this latter situation in traveling 
from Kiffa to Boumdeit. 

The Gui dimaka remains the most heavily vegetated zone of southwestern 
t1auritania, and the only region, aside from the remnants of classified 
forests, in which forestry might be feasible as an industry. Heavy 
mortality of Sterculia setigera and overexploitation of Combretum 91 utinosum 
are reducing the numbers of these trees in the region; neverthel ess, 
they still form important components of many woody plant communities. 

The Mauritanian forests of the study area have been classified 
into 47 types based on the Society of American Foresters (SAF) classification. 
Since any class,ification is artificial, there are inevitable weaknesses 
and, perhaps, errors due to insufficient fi el d verification and ignorance 
of true successional positions of the cover types. These problems may 
be alleviated gradually with more fiel d observation and study. It appeared 
to the forestry survey team that fewer cover types might be adequate 
to describe the same forests in the future. Several different types 
are so similar to each other as to warrant close observation and study 
to verify if, in fact, separation is justifiable. This is particularly 
true for the types of the northern regions characterized by Acacia 
raddiana, Leptadenia pyrotechnica, Commiphora africana, and Maerua 
crassifolia. It may also extend to the types of the Aftout es Saheli 
and to those along the Senegal River to Leqceiba. 

In general, the 1977 Landsat imagery provided a sufficient base 
for forestry mapping; however, extensive ground data were needed for 
corroboration and description of mapping units. Vegetative cover was 
not always well-represented on Landsat imagery due to sparseness of 
the plant communities and the dates of the imagery {early winter) and 
the rainfall patterns. The best time for imagery collection (for vege
tation mapping) is during the rainy season or shortly thereafter; however, 
these data are generally inexistent or cloud-cov.ered. 

Classified forests along the Senegal River, large oases, and scattered, 
dense woody stands in drainages and depressions were easily visible 
on most Landsat imagery. While woody plant communities exist almost 
everywhere in southwestern Mauritania, very light stocking densities 
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and fea'thery crowns of many tree speci es result in spectral responses 
that correspond more closely to soil conditions than to vegetation. 
To a certain degree, vegetation also changes with soil type, but the 
overlap is not always 'consistent or predictable. It is necessary, 
therefore, to have abundant ground truth_ ilata on which to base the 
map units. 

Necessary modifications have been made in the SAF classification 
in order to accommodate the special characteristics of Mauritanian 
forests. The principles of the SAF system of classification are appro
priate for Mauritania, but the present document represents only the 
initial step in what should be a continuing process of refinement, 
correction and modification as circumstances dictate. It would be highly 
desirable to repeat the mapping at regular intervals of 5 to 10 years 
in order to trace shifts in stocking density and composition of the 
woody plant communities. Landsat imagery is indispensable to such an 
undertaking and should in the near future become more accessible and 
provide improved spectral and spatial resolutions. In years of abundant 
rainfall, such as the 1981 rainy. season, false color images should suffice, 
but during drought years, computer-enhanced imagery would greatly ease 
the task of mapping. 

Throughout the study area overexp10itation of woody plants is the 
rule. Mortality of certain species is more pronounced in the north, 
where drought, combined with uncontrolled use of trees, has reduced 
vegetation stocking densities to very low levels. Landsat imagery shows 
only too clearly that removal' of vegetation is especially pronounced 
along the two main paved roads. Villages and large communities are 
often visible as yellow, or light-colored spots on Landsat imagery, 
indicating bare soils rather than vegetation, which has been removed 
by a sedentary population unaware of conservation techniques and unable 
to control exploitation by passing herders and others. 

With only localized exceptions, the classified forests of Acacia 
ni10tica are under seige and are threatened with elimination by uncontrolled 
exploitation of the tree for charcoal production. There is essentially 
no reproduction of the tree either naturally or through forest management 
practices, and no attempts have been made to replace it with another 
species that might serve the needs of the populace. This is an area 
of study that must be undertaken if r~auritania is to avoid becoming 
an importer of fuel wood. 

Though this was intended to be only a mapping of the wood species of 
southwestern Mauritania, one cannot help but perceive the need for an 
immediate investigation and experimentation to restore or, at the very 
least, stop the overexp10itation of forest trees. Several areas of 
study present themselves immediately. These include a search for a 
tree that can replace Acacia ni10tica as the principal source of firewood 
and charcoal. Its characteristics should include fast growth, dense 
wood, and the ability to withstand limited periods of drought. In the 
study area the only appropriate zones in which production on large scales 
should be contemplated are those adjacent to the Senegal River and other 
permanent bodies of water. Two tree species introduced into Mauritania 
show promise as replacements or substitutes for Acacia ni10tica. These 
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are EucalYptus camaldulensis and Leucaena leucocephala (h. glauca or 
mistakenlY Peltophorum). 

Another area of investigation is the search for methods that can 
serve for widescale regeneration of Acacia senegal or other vegetation 
in order to increase the value of lands for year-round pasture and to 
guarantee a source of gum for at least local needs. At present only 
exclosures have' been proposed and will be tried in this regard at several 
sites by staff' of the USAID-funded Renewable Resources Project. 

Another area of research centers around the production in nurseries 
of indigenous species that are important locally for items such as tooth 
sticks, medicines, edible fruits and poles. Species that could be emphasized 
include Maerua crassifolia, Adansonia digitata, Zizyphus mauritiaca, 
Acacia raddiana, and Balanites aegyptiaca. 

The use of' Euphorbia balsamifera for dune stabi'l ization has proven 
highly successful around Nouakchott, but a variety of species should 
be studied and tried for appropriateness. Indigenous, as well as exotic 
species, must be included in these trials. 

The research needs of f1auritania in the field of forestry are vast, 
but there is equally vast potential for success provided research i's 
begun soon, species are intelligently and carefully selected, and the 
trained foresters of f~auritania are gi ven the support and encouragement 
necessary to carry out these studies. 
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CHAPTER 5 

PASTURE COVER 
TYPES 

I. INTRODUCTION 

This report and the accompanying Pasture ~lap of Southwest t'lauritania, 
at a scale of 1:500,000, represent the results of a vegetative survey 
of the project area. The pasture map displays the 79 cover types, while 
this report provides the detailed descriptions of those types. Additionally, 
the subjects presented in. the following paragraph are also addressed. 

The report describes the methods used in gathering field data and their 
analysis (Section II), a floral inventory of the plants identified during 
the survey (Section III), definitions and descriptions of the types of 
pasture lands including an estimation of their average carrying capacities 
(Section IV), a summary of the available data on the animal stocking 
rate of the zone (Section V), an introduction to the subject of forage 
value (Section V) and an assessment of the forage value evolution in 
the different pasture lands of the project area (Section VI), and finally 
a discussion of the types of interventions to be considered in order to 
improve the management of these pasture lands (Section VII). 

II.METHODS 

Mapping Pasture Cover Types 

The delineation of pasture units was based on interpretation of 
Landsat imagery. For the most part, delineations corresponded to surficial 
variations, but other delineations, corresponding to climatic differences, 
could only be mapped by locating the botanical sampling sites on the 
imagery and extrapol~ting those results. Aerial photography at a scale 
of 1:50,000 was used to verify some delineations and to determine more 
exactly the woody cover of some vegetated zones. Once the uni ts had been 
delineated and identified, their area 11as measured with a compensating 
polar planimeter. For a more complete discussion of the use of remote 
sensing Materials and techniques, see Chapter 1, Section II: Application 
of Remote Sensi n9 to the f1auritani a Resource Survey. 

168 



Field Survey 

The survey for the pasture land map was done by means of phytosocjologi
cal sampling. The sampling was, in fact, a methodical collection of a·ll 
necessary information for the characterization of the vegetation withi·n 
'a well-defined surface area, usualTy.0.25 hectares. Sometimes the hetero
geneity of a landscape made i-t necessary to perform studies on a one 
hectare plot. The vegetation was divided into herbaceous and woody strata, 
which were studied separately. 

Herbaceous Stratum 

The data collection was based on the point frequency. method of Daget 
and Poi,ssonet (1971). This method produced' a moderately precise' estimation 
of the overall herbaceous cover as we]l as the relative dominance of the 
constituent species. Since this method tends to exclude a certain number 
of less abundant species, i-t was supplemented by visual observations to 
complete the floral inventory of 'the sample. 

The sampled species were classified according to: 

1) palatabi'lity 
2) height (in em) 
3) state of development. 

Harvesting the herbaceous cover of 4 to 10 plots per Pastur~ Type. L 
m2 each, made it poss,ible to evaluate the maximum potentia'l productivity 
of the herbaceous stratum. Owing to a ,lack of appropriate equ:ipment at 
the time this field· study was bei'ng conducted. analysis of collected samples 
was performed at the Centre Nati ona 1 d I El evage' et de Recherche Veteri nai re. 
The following data and methods were used· to speed the analysis of the 
samples: 

1) wei; weights of vegetation at the time of sampling 
2) dry weights including dry-down moisture 
3) standardization of samples to a common dry sample 

moisture percentage to yield kg of dry matter/ha. 

The location and orientation of the sampling line for the point 
frequency method and the location of the harvested plots wel'e determined 
by tossing metal stakes. After data collection by this method and additional 
observati ons" a withi n-sampl e coeffi ci ent representi ng abundance and 
dominance was given to each species present at a single site. They are 
as follows: 

+ species present only rarely, or in isolation. and with' lit~le 
cover 

1 species moderately abundant. but with less than 5% cover 
2 species abundant. represents 5% of the vegetative cover 
3 species represents 5 to 35% of the vegetative cover 
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4 species represents 35 to 65% of the vegetative cover 
5 species represents over 65% of the vegetative cover 

A symbol (:) accompanying the coefficient of abundance/domjnance indicates 
a special distribution, i.e •. , species distributed in localized zones. 

It did not seem necessary to follow the practice of some authors, 
such as Boudet and Duverger (1961), who counted the numbers of each species 
(easily done during hand-cutting operations), because the numerical abundance 
of a species has, in many cases, little relationship with its contribution 
to the herbaceous biomass. On the contrary, the dominance (extent of 
cover) of the species along with its average height gave a good indication 
of its true importance as a constituent of the total herbaceous cover. 
In this regard, the averages of the measured heights for the individuals 
of a given species were calculated. This made it possible to divide the 
herbaceous species into six strata as discussed in Section III. 

Woody Stratum 

Since an independent study of the forestry cover of the mapped area 
has been undertaken and is part of this report (see Chapter 4), examination 
of the woody stratum followed the procedure hereafter: 

1) 

2) 

3) 

4) 

the number of shrubs was either counted on a quarter hectare 
or determined according to an estimation of the average space 
between stems . 
the average crown diameter was estimated in order to determine 
the extent of woody cover 
the woody stands were subdivided into four height strata: 

1. < 2 meters 
2. 2 to 4 meters 
3. 4 to 8 meters 
4. > 8 meters. 

The contribution of each stratum to the woody cover was estimated 
and expressed as a percentage. 
woody species were identified and an abundance/dominance coeffi
cient assigned to each. 

Tally Sheet 

All collected data were recorded on a tally sheet, including the 
sample number, the date, the geographic coordinates, and a brief description 
of the soil type and the niche. 

Data Analysis Derivation and Description of Pasture Types 

Three hundred and three sites were sampled during eight field 
missions undertaken between 1 October 1980 and 5 April 1981. The sampling 
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points are shown in Fig. 5-1. The next stage consisted of classifying 
the sampl es as pasture types, each of whi ch was more or less homogeneous. 
This was done by using Jaccard's index of similarity, a method of determining 
the degree of similarity between the flora of two sampling sites. Com
putation of this coefficient is listed in the following equation: 

P = _-,c"--_ (100) 
A + B - c 

where c = number of species common to the two sites 
A = number of species present at the first site 
B = number of species present at the second site 

Unfortunately, with a large sample, only a computer could complete the 
calculations of indices of all possible samp,le pairs in a reasonable amount 
of time. For example, 460,560 different calculations would be required 
for 303 samples, and that at a rate of 30 per hour for a well-trained 
person. As no computer was available, it was necessary first to make 
an intuitive conditional division based on: 

1) the similarity of edaph'ic types and niches 
2) visual identification of the dominant species, and sometimes, 
3) presence of indicator species. 

For example, by beginning the separations from the pooled data, e.g., 
those data that were collected in dune habitats (including interdune de
pressions not mapped separately because of the scale) the sample size 
is still too large. To further facilitate the task, the next step was 
locating and pooling the samples characterized by species that are clearly 
Saharan (Stipagrostis pungens, Cyperus jeminicus, etc.) and those species 
of the sub-desertic steppe (Farsetia spp.). On the other end of the 
climatic range, the grouping begins with the samples that abound in Sudanian 
species, such as Combretum glutinosum, Andropogon spp., and then the samples 
predominated by mesophytic Sahel ian species, such as Acacia senegal and 
Dactyloctenium aegyptium. The result is clearly a climatological strati
fication within which manageable numbers of samples were grouped. 

The tentatively grouped samples were then pooled in a phytosociological 
table in order to facilitate the computation of the Jaccard indicies. 
These indices determined the position of the tentative groupings. The 
integrity of some were confirmed while others were divided among different 
groups and sub-groups. Several groupings were completely absorbed by 
one or several neighboring groups. Some samples were transferred to 
new groups when their superficial similarities, according to indicator 
species, were contradicted by their coefficients, which are based, of 
course, on the entire floral population and are therefore considered more 
reliable than one or several indicator species. Table 5-1 presents an 
example of a phytosociological table for a provisional grouping. The 
Jaccard indices are listed below, together with the conclusions (Table 
5-2) • 

Once the grouping had been clearly defined, it was then referred 
to as a Pasture Type and an average abundance/dominance coefficient was 

171 



,e 

e ' .' 
,/ 

, (' 
e ..... · 
" /' 

National Capital 

Regional Capital 

Chief Department Town 

Botanical Sample Site(.25ha) 

Botanical Sample Site and 
Harv~sted Subsamples (1m2) 

,e 

I. 
r-'-'\,_,l 

/'-.-' 

" / 

MClIIIO lahigr·. 

e! " 
I 0 ',: 

~fdl'rla. 

I 
,( 

'" " 

,e • ,L,.:, i 
I'J'-''/ j 

'e'''' i " ' a . \~ ~ 
.-.. .. , \. 
.... oJ \ 
< 0'. .\ 

8~md.11 ." • 
(' , 

0......... \ i .:/,1 "'_ ...... J" - ._' ( 

r' ~ 

,e " L) 
" i.. Gu~ou a " 8cuk.wo! 1:1 Abiod KIFFA '\. 

• c ~ 
,-,,' .~'. " .... (.... " . . e ! 1"-,-

.".,' _.,1:J Mongu.1 "'. . \., 

,'1:) . t'r:' 
. l....... 0' / 

" i e '~r,-..,Kor'lkoIiD 
,... '. / ...... -.. '0 
00 'I;rt. M'boul ~:_. I. 

- "/ I '0, , e 'e ,'e, ,I, 

I, 
\ 

\ e i 
Maghc,fllIl (,j 

,,' 
, I 

) .. $ 

Fig, 5-1. Sample locations and subsample plots are shown within the project area. Sample locati9ns 
mark the sites where the point frequency method was used; subsample sites 
indicate harvested plots. 



Table 5-1. - Example of a provisional phytosociologic table 
for pasture cover type RG3. 

(The nu~erical-symbol designatiQns are 
listed in herbaceous stratum discussion}. 

Sample <D ..... q- <D co 0'> .--! ..... '" q- 0 
Species Number '" ..... ..... ..... ..... co 0'> 0'> 0'> 0 ..... 

Aeschynomene indica 1 .,. 

Alxsicar~us oval r + 1 

Borreria chaetocephala + 1 

Cassia tora 1 + 1 + 

Citru11 US" colocvn + + 1 

Cl eome tene 11 a + 

Corchorus tridens 2 1 1 

Cl'otolaria ~odocar~a 1 

Indigofera senegal ensi s + 2 + 1 1 2 + 1 1 + 2 

Ipomoea coptica 2 + 

Mollugo nudicaulis + + + 

Tribulus terrestis 2 2 3 2 1 1 2 

Urgines indica r 

Za 1 e)i'if pentapra + 

Zornia glochidiata 2 1 1 + 

Ari stida adscensionis + 1 2 1 

Aristida funiculata 1 1 + 1 + 1 

. Aristida "mutabil is 1 + + + + + 

Cenchrus bifloris + + + + + 

CAl ori s pi 1 osa 1 + 

Chloris virgata + 1 

C,)IIllbo~ogon schoenanthus - 1 + 1 + 
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Table 5-1. (cont'd) 

Sample I.C ..... .". I.C co 0'> ..... ...... N .". 0 

Species Number M .... .... .... .... co '" 0'> 0'> 0 .-. 

Dactylotenium aeqyptium- 1 1 

Digitaria sp. + + + 

Echinochloa colona 4 

Eragrostis ciliaris 1 

Eragrostis eilosa 31 31 1 3 2. 2 2 +- 1 1 21 

Eragrostis tremula + 1 + + + + 

Panicum laetum ], 1 2 +- 1 

Pennisetum pedicellatum_ + 

Schoenfeldia gracilis 3 2 3 2 3 1 2 4 3 3 3 

Sporobo 1 us. he 1 vol us 1 -
-Tetrapogon cenchrifomis - + + + + 2 + + 

Tragus racemosus + 1 2 

Acacia antaxacantha + 

Acaci a fl ava 1 + + + + 1 

Adansonia digitata + + + + + + + + + 

Balanites aegyptiac~ 1 1 + 

Boscia senegalensis 2 3 2 3 3 2 3 1 1 2 3 

Calotropis erocera 1 + + 

Combretum acculatum 1 

Combretum micranthum 1 

Commi ehora afr-i cana + 1 1 1 2 3 2 3 + 

Dichrastach~s glomerata - + 

Euphorbi a balsamifera 

Grewia bicolor 3 + + + 
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Table 5-1- (cont'd) 

Sample '" ...... "'" '" 00 C'I ...... ...... N "'" 0 

Species Number C"') ..... ..... ..... ..... 00 C'I C'I C'I 0 ...... 

Guiera senegalensis 3 

Maerua angolensis· 1 

Maerua crassifolia 1 + + 

Ziziphus mauritiaca 1 1 + 

Tota 1 number of 
species represented 11 27 16 21 16 22 19 14 16 13 12 
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Listing 

Sample 
Number 

100 

94 

92 

6 

35 

26 

Table 5-2. - Listing and interpretation of a possible 
phytosociologic table (RG3) using Jaccard 
Indices of Similarity. 

31 74 76 78 79 81 91 

35 47 33 40 17 35 24 

25 32 26 26 21 45 69 

30 39 32 28 19 52 58 

92 100 

33 32 

71 

------~-----------------------------------------------------
91 25 

81 43 

79 27 

78 42 

76 39 

74 42 

31 41 

6 

28 

44 

20 

43 

50 

43 

3. 

30 

46 

19 

39 

42 

30 

60 

19 

76 

25 20 44 

59 21 
Interpretation 

23 1. Analysis of the coeffici-

cients indicates the existence of 

two clearly distinct groups. These are 

the subtypes: 

1) RG3a, grouping of samples 31, 74, 76, 78, & 
81, and 

2) RG3b, grouping of samples 91, 92, & 94. 

2. Samples 6 and 100 show only weak similarities with 

this type. In fact, sample 6 has been pooled in type S3Q 

and sample 100 in type L2. 

Sample 79 represents a landscape associated with a woody de-

pression (Loamy sand soils). 
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computed for each species. The coefficient represents the occurrence and 
importance of the species across all samples that belong to the pasture 
type. In this regard, samples collected on non-characteristic landscapes 
of the type (small depressions or non-mapped wadis, for example) are not 
taken into consideration. The across-samples coefficients (i.e., compilation 
of the within-sample coefficients per cover type) are given as follows: 

R - less than 30% representation, slight abundance and 
slight cover 

- less than 30% representation, good abundance and 
good cover 

X - about 50% representation, slight to moderate abundance 
and slight to moderate cover 

I! to 5! - about 50% representation, good abundance, and cover 
percentages <5%, 5%, 5-35%, 35-65%, and >65% for the 
numerals I, 2, 3, 4, and 5, respecti'vely 

~1 to !5 - at least 75% representation, good abundance, and cover 
percentages corresponding to the above notation 

+ to 5 - same as above, but with a more generalized distribu
ti on of speci es 

+ to 5 followed by 2! to 5! - same as above with the second 
symbol representing a denser cover (in 50% of samples) 
than normally attributed to the above descriptions 

These coeffi ci ents are assembled in synopti c tables, (Secti on IV), 
which help to facili,tate comparison between the types. To limit the extent 
of these tables, species which do not receive in any type, a coefficient 
greater than "! II are not shown, unl ess they carry speci a 1 si gnifi cance. 

In order to measure the importance of a given species as a constituent 
of a pasture type, its average coefficient (shown in tables of Section 
IV) could be juxtaposed to its normal height (Dominance x height = biovolume) 
and to its palatability. These determinations are presented in tabular 
form in the floral listing (Section III). 

III. FLORAL INVENTORY 

The individual species constituting the pastural lands of the project 
area were estimated at about 1000. Out of this number, 356 were identified 
and are presented in this section. These constitute most of the species 
from the Mauritanian Sudanese and Sahel ian zones; the species not listed 
from both of these zones are of minor importance in regard to their contri
bution to the overall biomass. Plant characters of a broad cross-section 
of the sampled species are displayed in Fig. 5-2, 5-3, 5-4, 5-5, and 5-6. 

Lacking a catalogue of Mauritanian plants, the nomenclature results 
from several sources; the nomenclature of gramineae follows Naegele (1977). 
Many of the identified species are synonymous, which complicates the utility 
of the floral listing. A list of synonymies most often found in the 
literature is presented after the floral listing. A similar problem exists 
with the family-related nomenclature. International convention states that 
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Fig. 5-2. Various herbaceous species are characterized. 
1. Corchorus tridens'L. 2. Glinus lotoides L. 3. f'1onsonia 
senegalensis G. and Perro 4. Corchorus depressus (L.) Christens. 
5. Sesamum alatum Thon.; a) flower (pale violet in color) 
b) opposing fruits c) leaves 6. Gynandropsis gynandra (L.) Briq.; 
a) leaf b) inflorescence 
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Fig. 5-3. Various legumes (Legumineuses) are characterized. 

" 

, 
• 

1. Lotus arabicus L. 2. Psoralea plicata Del. 3. Tephrosia 
uniflora Pers. 4. Cassia italica (r4ill.) Lam.; a) obovate 
leaf b) inflorescence c) flattened fruit 5. Indigofera 
aspera Perro 
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Fig. 5-4. Several grasses of the Aristideae family are characterized. 

1. Aristida stipoides Lam.; I' awn. 2. Aristida funiculata Trin. and Rupr.; 2' awn and 
floret. 3. Aristida mutabilis Trin. and Rupr.; 3' awn and floret. 4. Stipagrostis 
uniplumis (Licht.) de Winter; 4' awn and floret. 



4 

Fig. 5-5. Several grasses of the Eragrosteae family are characterized. 

1. Dactyloctenium aegyptium (L.) P. Beauv.; I' spikelet. 2. Eraqrostis tremula Hochst. 
ex Steud. 3. Eragrostis pilosa (L.) P. Beauv.; 3' spikelet. 4. Eragrostis cilianensis 
(All.) Lut. 
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Fig. 5-6. Several grasses of the Paniceae family are characterized. 

1. Setaria verticillata (L.) P. 8eauv.; I'. raceme (of the false spike). 2. Panicum 
laetum Kunth; 2'. ligule. 3. Cenchrus biflorus Roxb. 4. Cenchrus rieuri (Kunth) Maire. 
5. Echinochloa colona (L.) Link.; 5' floret. 6. Echinochloa stagnina Retz.) P. 8eauv.; 
6' floret. 7. Digitaria horizontalis Willd.; 7' ligule 



every family name should be formed from a genus name, consequently, many 
family names were changed. Some of the most common changes are indicated 
as foll ows: 

Aizoaceae 
Arecaceae 
Asteraceae 
Brassicaceae 
Fabaceae 
Lamiaceae 
Poaceae 
Vitaceae 

: 

Mull ugi naceae 
Palmae 
Compositae 
Cruci ferae 
Papillionaceae 
Labiatae 
Gramineae 
Ampelidaceae 

Fi coi deae' 

Table 5-3 lists the 356 species identified during the field study.. 
Apart from the family and scientific names, table 5-3 includes five 
columns: 

In column 3, Biologic Form (B.F.), plants are classified according to their 
morphology in the following categories: 

Ps - Trees whose mature individuals reach more than 9 m in 
height 

NP - Trees and arborescent shrubs of minor height 
PL - Arborescent liana (woody) 
CH - Perennial shrubby plants with the lower part remaining. 

alive all year 
H - Perennial plants with the renewal point close to the soil 
G - Perennial plants with the renewal point under the soil 
GB - Geophytes with bulbs 
GA - Perennial gramineae,sod-forming with rhizomes 
T - Annual plants 
TG - Perennial climbing plants 
TR - Perennial prostrate plants 

In column 4, Palatability, the categories are based on field observations 
or found in the literature. They are listed as follows: 

TA - Heavily grazed and actively sought out 
A - Preferred 
PA - Seldom and occassional gr.azed 
NA - Usually not grazed 

In column 5, Habitat, the classes include (1) the soil or topographic 
situation and (2) the characteristic climatic zone preferred by the specie: 

( 1) S - Sandy (2) 
L - Silty (loamy) 
R - Rocky and lithic 

soi 1 s 
A - Argiles: hydromor

phic soils 

SR - Sahari an 
SL - Sahelian 
SD - Sudanian 

U - Regionally present 

(Listing continued on page 201 ) 
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Table 5-3. Important delineations of the flora found in the project area. 

( 1) (2) (3) (4) (5) (6) (7) 
Scientific Name Family B.F. Pa1at. Habitat Stratum Local Name 

I. Abuti10n fructosum G. and P. Ma1vaceae T NA L/SL H3 
2. Abuti10n pannosum (Forsk.f.) Sch1ect. Ma1vaceae T NA I/SL H3 
3. Acacia a1bida Del. Mimosaceae P A S/SD Al Afrar 
4. Acacia ataxacantha O.C. Mimos,!ceae NP NA I/SO A3 Ashram 
5. Acacia campy1acantha Hochst. ex Rich. Mimosaceae NP A A/SO A2 
6. Acacia f1ava (Forsk.) Schweif. Mimosaceae NP A R/SL A3 Tamat 
7. Acacia E,eta R.Br. ex Benth Mimosaceae NP PA S/SL A3 Erwar ..... 

0:> 8. Acacia macrostachya Reichb. Mimosaceae NP A I/SD A2 "" 
9. Acacia ni10tica (L.) Wil1d. Mimosaceae 

-v. adansonii (G. and P.O. Ktze.) Mimosaceae P TA I/U A2 Amour; Gaodi (P. ) 
-v. nilotica A.F. Hill Mimosaceae P A A/U Al Amour; Gaodi (P. ) 
-v. tomentosa (Benth.) A.F. Hill. Mimosaceae P A A/U Ai Amour; Gaodi (P. ) 

10. Acacia raddiana Savio Mimosaceae P TA S/SL A2 Tal haya 
II. Acacia senegal (L.) Willd. Mimosaceae NP TA S/SL A2 Awourwar; Patuki (P.) 
12. Acacia seyal Oel. Mimosaceae NP TA A/SL A3 Sdar A1beza; Bulbi (P.) 
13. Acacia sieberiana D.C. Mimosaceae P PA A/SO Al Anluki (T.) 
14. Achyranthes aspera L. Amaranthaceae T NA O/SL H4 Beitilabde 
15. Acrachne racemosa (Heyne) Ohwi Poaceae/Erag rosteae T PA A/SO H4 
16. Adansonia digitata L. Bombaceae P PA I/SO Al Teidum 
17. Adenium obesum R. and Schum Apocynaceae NP NA Teidum-Teddib 
18. Aerva tavenica (Brom R.) ex Schult Ama ranthaceae Ch PA S/U H3 Attamia Mogham1e 
19. Aeschynomene afraspera J. Leon Fabaceae T A M/SO HI 
20. Aeschynomene e1aphroxy1on (G. and P.) Taub Fabaceae Ch A M/SL fl2 



Table 5-3: (Cont'd) 

Scientific Name Family B.F. Pal at. Habitat Stratum Local Name 

21. Aeschynomene indica L. Fabaceae T TA M/SL H2 
22. Aeschynomene nilotica Taub. Fabaceae T A M/SL HI 
23. Alternantera nodi flora R. Br. Amaranthaceae T NA M/SO H5 Hammir; Ardeissak 
24. Alysicarpus ovalifolius(Schum and Thonn} 

J. leon. Fabaceae T A S/Sl H4 Son Khali 
25. Alysicarpus rugosus l. Fabaceae T A l/SO H4 Son Khali 
26. Amaranthus graecizans l. Amaranthaceae T PA RU/SL H4 Bodbada 
27. Ammania senegalensis Lan. lythraceae T 7 M/SL H5 
28. Andropogon amplectens Nees. Poaceae/Andropogoneae T TA S/SO H3 
29. 8ndropogon'gayanus Kunth. Poaceae/Andropogoneae -

-var. gayanus Hack. ' Poaceae/ Andro. H TA S/SO H2 
-var. bisguamulatus Hack. Poaceae/Andro. H TA S/SO H2 

30. Andropogon tectorum Schum Poaceael Andro. T(7} TA S/SO H3 
31. Anogeissus leiocarpus (D.C.) G. and r. Combretaceae P NA A/SO Al Aglel; Aglaye 
32. Anticharis linearis Scrophulariaceae T ? A/SO H4 
33. Aristida adscensionis l. Poaceae/Aristideae T A IISL H3 L'Haiyet Lehmar 
34. Aristida funiculata Trin. 'and Rupr. Poaceae/Aristideae T A L/SL H4 Ti zzit 
35. Aristida mutabilis Trin. and Rupr. Poaceae/Aristideae T TA S/SL H3 Ladhiri L'Haiyet; Lehmar 
36. Aristida sieberana Trin. Poaceae/Aristideae H A stu H3 Agbadane; L'Haiyet, Lehmar 
37. Aristida stipoides Poaceae/Aristideae T NA S/SL H2 Oumar Lebga 
38. Arthrocnemum glaucum (Del.) Ung. Steral. Chenopodiaceae CH TA H/SL H3 Arjem; El Mul ah 
39. Balanites aegyptiaca (L.) Del. Zygophyll aceae NP A I/SL A3 Teichott; Murtuki 
40. Bauhinia reticulata D.C. Caesalpinaceae NP A L/SD A3 Tazakrae 

41. Bauhinia rufescens lam. Caesalpinaceae NP A L/SL A3 Ndern 

I--' 
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Table 5-3. '(Cont'd) 

Scientific Name Fami ly B.F. Pal at. Habitat Stratum Local Name 

42. Bergia ammanioides Heyne ex Roth. Elatinaceae CH A L/SL H5 Nyjpere (T. ) 
43. Bergia suffructicosa (Del.) Fenzl. Elatinaceae CH TA L/SL H4 Zerk 
44. Bidens pil osa L. Asteraceae T ? L/SL H4 
45. Blainvillea gayana Cay. Asteraceae T NA L/SD H2 
46. Blepharis linariifolia Pers. Acanthaceae T TA S/SL H5 El fel ch 
47. Blumea aurita D.C. Asteraceae T NA L/SL H4 
48. Boerhavia erecta L. Nyctagynaceae T A I/SD H4 
49. Boerhavia repens L. Nyctagynaceae TR TA S/SL H6 Altig; Imoshel; Ankan 

Lebel 
~O. Boerhavia vulvarifolia Don Nyctacynaceae TR PA I/SL H6 Imoshel 
1. Borassus aethiopum Mart. Arecaceae P NA A/SD Al Akof 
2. Borreria chaetocephala Rubiaceae T NA A/SL H5 

53. Borreria radiata Rubiaceae T NA A/SD H5 
4. Borreria verticillata (L.) G.f.W. Mey Rubiaceae T NA A/SD H5 
5. Boscia augustifolia A; Rich. Cappari daceae NP NA R/SD A2 Ti rewi (T. ) 
6. Boscia salcifolia Olivo Capparidaceae NP PA R/SD A3 
7. Boscia senegalensis Lam. Cappa ri daceae NP NA I/SL A4 Eizzen 
8. Brachiaria lata (Schum.) Hubb. Poaceae/Paniceae T TA S/SD H3 Zereg 
9. Brachiaria mutica Stapf. Poaceae/Paniceae H TA M/SD H2 

-0. Brachiaria ramosa Stapf. Poaceae/Paniceae T TA S/SL H3 Az Muldib 
1. Brachiaria stipitata Hubb. Poaceae/Paniceae T TA L/SD H3 Az 
2. Brachiaria xantholeuca Stapf. Poaceae/Paniceae T TA S/SD H3 Zereg 
3. Cadaba farinosa Forssk. Cappari daceae NP NA I/SL A4 Zrem 



Table 5-3;' (Cont'd) 

Scientific Name Family B.F. Palat. Habitat Stratum Local Name 

64. Calotro~is ~rocera Ai t. Asclepiadaceae NP NA I/U A3 Turze 
65. Capparis corymbosa Lam. Capparidaceae NP A A/SL A3 Lehl eifoe 
66. Capparis decidua Ait. F. Capparidaceae NP A A/SL A3 Eignin; Agani 
67. Capparis tomentosa Lam. Capparidaceae NP A I/SD A3 Lel heifoe; Diamar 
68. Cardiospermum halicacabum L. Sapindaceae TG NA L!SD 
69. Cassia italica (Mill.) Lam. Caesalpinaceae CH NA S/SL H3 Vellajit 
70. Cassia nigricans Vahl. Caesa 1 pi naceae T PA I/SD H4 
71. Cassia mimosoides L. Caesa 1 pi nacea e T NA I/SD H4 Helb Hed 
72. Cassia occidental is L. Caesa 1 pi naceae T NA RU/U H4 Sersare 
73. Cassia tora L. Caesa 1 pi naceae T PA I/U H3 Voll ekje; Afeljet 
74. Celtis integrifolia Lam. Ulmaceae P NA L/SD Al 
75. Cenchrus biflorus Ronb. Poaceae/Paniceae T A S/SL H3 Initi; Hebere (T. ) Cram 

Cram (Fr.) 
76. Cenchrus ciliaris L. Poaceae/Paniceae H TA I/SL H3 Til imit 
77. Cenchrus prisurii (Kunth.) Maire Poaceae/Paniceae T A S/SL H3 Til imit; Gasba 
78. Cenchrus setigerus Vahl. Poaceae/PaRiceae H TA S/SL H3 Zmell ig 
79. Centaurea perrotettii D.C. Asteraceae CH A I/SL H4 Hachal ilah 
80. Caeratotheca sesamoides Endl. Pedaliaceae T A S/SL H4 Eragem 
81. Chloris pilosa Schum. et Thonn. Poaceae/Chlorideae T TA S/SD H3 
82. Chloris prieurii Kunth. Poaceae/Chlorideae T TA S/SL H4 Infi; BoussoRif; Kraal 

Ghorah 
83. ChlQris virgata SW. Poaceae/Chlorideae T TA S/SL H3 Infi 
84. Chrozophora brochiana Vis. Euphorbi acea e CH TA S/SL H3 Eremche; Tahmie 
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85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 

99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
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Table 5-3. (Cont'd) 

Scientific Name 

Chrozoehora elicata Juss. 
Chrozoehora senegalensis (Lam.) A. Juss. 
Cissus guadriangularia L. 
Cistanche eheleeaea (L.) P. Cout. 
Cistanche violaceae (Desf.) Beck. 
Citrullus colocybth;s L. 
Citrullus lanatos Thumb. 
Cleome arabica L. 
C1eome tenella L.F. 
Cleome viscosa L. 
Coccinea grandis (L.) 
Combretum acculeatum (D.C.) Vent. 
Combretum glutinosum G. and P. 
Combretum micranthum Den. 

Combretum nigricans Lepr. 
Combretum panicul atum Vent. 
Comme1ina forska1aei Vahl. 
Commiehora africana (A. Rich.) Engl. 
Convovulus microphyllus Sieber ex Scheng. 
Corchorus depressus (L.) Christens. 
Corchorus 01 itori us L. 

Corchorus tridens L. 

Family 

Euphorbiaceae 
Euphor/Jiaceae 
Vitaceae 
Orobanchaceae 
Orobanchaceae 
Cucurbitaceae 
Cucurbitaceae 
Capparidaceae 
Capparidaceae 
Capparidaceae 
Cucurbitaceae 
Combretaceae 
Combretaceae 
Combretaceae 

Combret,!ceae 
Combretaceae 
Commelinaceae 
Burseraceae 
Convolvulaceae 
Til iaceae 
Til iaceae 
Til iaceae 

B. F. Pal at. Habitat Stratum Local Name 

T NA 1/SL H4 Armache 
T NA 1/SL H4 Armache 

PL NA A/SL Asfel Al Fil 
T TA S/SL H4 Damour; Dhanoun 
T TA S/SR H4 Damour 

TR A S/SL H6 Fundi; Lehdez; Afrikan 
TR A RU/SD H6 Aferziz 
T A S/SR H4 Laona-Inza; Lembeinze 
T A S/SL H4 NNSE 
T TA RS/U H3 Erraegem 

PL A A/SD Tumbaha (T.) 
NP TA 1/SL A3 1kik; Launyande 
NP NA 1/SD A2 Tikfit; Doaki (T.) 
NP NA L/SD A3 Dafo; Bufumled; Kinkliba 

(T. ) 

NP NA A/SD A2 Dute (\~) 

NP NA AlSD A3 
TR A S/SL H6 Agerf; Eain 
NP A 1/SL A3 Adress; Badi (T. ) 

T NA L/SL H4 Lyatig 
TR NA M/SR H6 Takhikh 
T NA M/SD H3 Lalo 
T PA L/SL H4 Lalo Trab; Elsen'Hore 



Table 5-3. (Cont'd) 

Scientific Name Family B.F. Palat. Habitat Stratum Local Name 

107. Cordia rothii Roehm. Schult. Boragi naceae NP PA 1/SL A3 Agjul 
108. Cordia sinensis Lam. Boragi naceae NP PA 1/SL A3 Nwazgor 
109. Cornulaca monacantha Del. Chenopodiaceae CH TA S/SR H4 HAD 
110. Crataeva religiosa Firsk. f. Capparidaceae NP PA L/SD A4 

111. Cressa cretica L. Convolvulaceae T A H/SD H4 Legbweire; 1hene 
112. Crotolaria arenaria Benth. Fabaceae T A S/SL H3 Fule Ted Dra; Al Vole . 
113. Crotolaria ebenoides (G. and P. Vlalp. ) Fabaceae T7 GH PA S/SD H3 
114. Crotolaria podocarpa D.C. Fabaceae T PA S/SL H3 Tertage 
115. Crotolaria saharae Cosson Fabaceae CH TA S/SR H3 Urn L'kfweifat; Al Valu 
116. Crotolaria SP. Fabaeeae T A S!SL H3 
117. Cryspis schoenoides (L.l Lam. Poaceae/Sporaboleae T TA L/SR H6 Mbidi (T.) 
118. Ctenium elegans Kunth. Poaceae/Chlorideae T A S/SD H3 Kra A 1 Ghorab 
119. Cucumis ficfolius A. Rich. Cueurbi taeeae TR A A/SR H6 Agtastaf 
120. Cucumis melD (L.) Naud. Cucurbi taceae TR A I/SL H6 Bafreizat 
121. Cueumis prophetarium L. Cueurbitaeeae TR PA 1/SL H6 Tagesfarit 
122. C,ymhopogon giganteus Poaceae/Andropogoneae H A 1/SD H2 
123. CYmbopogon schoenanthus (L. ) Spreng. Poaceae/Andropogoneae H A R/SL H3 Idzkhir; Umreize 
124. C,ynodon datylon Pers, Poaceae/Chlorideae GA A L!U H4 Afar; 1verd; Nesern 
125, Cyperus aristatus Rottb. Cyperaceae T A S/SD H4 
126. Cyperus articulatus Rottb. Cyperaceae T A M/SD H4 
127. Cyperus auricomus Sieber Cyperaceae T PA M/SD H2 
128 .. Cyperus bulbosus Vahl Cyperaceae GB A L/SL H4 
129.'Cyperus divers Del. Cyperaeeae T A A/SD H3 

I-' 
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Table 5-3, (Cont'd) 

Scientific Name Family B.F. Pal at. Habi tat Stratum Local Name 

130. Cyperus jeminicus Rotth. Cyperaceae H TA S/SR H4 Serd; Telebut 
131- Cyperus i ria L. Cyperaceae T TA L/SL H4 Sihit 
132. Cyperus rotundus L. Cyperaceae T TA M/U H4 Atsed 
133. Cyperus Sp. Cyperaceae 'T A L/SL H3 
34. Dact~loctenium aegxptium (L.) P. Beauv. Poaceae/Eragrosteae T TA S/SD H4 Kra Al Ghurab 
35. Dalbergia melanoxxlon G. and P. Fabaceae NP A R/U A4 Sanghu; Djalambani 
36. Datura stramonium L. Solanaceae CH NA RU/U HI Hille 
37. Desmodium Sp. Fabaceae T ? M/SD H3 
38. Dichantium annulatum (Forsk.) Stapf. Poaceae/Andropogoneae HH PA L/SL H3 L 'hamra 
.39. Dichrastachys glomerata (Forsk.) Stapf. Mimosaceae NP PA L/SD A3 Burli (T. ) 
. 40. Digitaria debilia Willd . Poaceae/Paniceae T A S/SD H3 
41. Oigitaria gaxana Stapf. Poaceae/Paniceae T TA S/SD H3 
42. Digitaria horizontal is Willd. Poacese/Paniceae T A S/SL H4 
43. Digitaria perrotettii Kunth. Poacese/Paniceae T A S/SD H3 
.44. Digitaria Sp . Poaceae/Paniceae T A S/SL H4 
,45. Dinebra retroflexa Panz. Poaceae/Eragrosteae T PA 1/SD H4 
46. Oiospyros mesipiliformis Huchat. Ebenaceae P NA A/SO .AI 
47. Dipcadi longifolium Baker L il iaceae GB ? S/SL H4 Bejouge 
.48. Diplachne fusca P. Beauv . Poaceae/Eragrosteae H PA M/SD H3 
,49. Echinochloa colona (L.) Link. Poaceae/Paniceae T TA M/SL H3 Az; Az Buelbo; Sireg 
,50. Echinochloa pyramidalis Hitch and Ch. Poaceae/Paniceae H TA M/SD H2 
,51- Echinochloa stagmina P. Beauv. Poaceae/Paniceae H TA M/SD H3 Bourgou (Fr.) 
52. Eleusine indica Gaerth. Poaceae/Eragrosteae T PA RU/SD H3 

I-' 
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Table 5-3 .. (cont'd) 

Scientific Name 

153. Elionurus elegans Kunth. 
154. Elytrophorus spicatus (Willd.) A; Cam. 
155. Enneapogon desvauxii P. Beauv. 
156. Enneapogon Sp. 
157. Eragrostis barrelieri Daveau 
158. Eragrostis cilianensis (All.) Lut. 

159. Eragrostis ciliaris R. Br. 
160. Eragrostis gangetica (Roxb.) Steud. 
161. Eragrostis perbella Benth. 
162. Eragrostis pilosa (L.) P. Beauv. 
163. Eragrostis tenalla Rochst. 
164. Eragrostis tremula Rochst. 
165. Eragrostis Sp. 
166. Euphorbia balsamifera Ait. 
167. Euphorbia hirta L. 
168. Euphorbia Scordifolia 
169. Fagonia arabica L. 
170. Fagonia cretica L. 
171. Fagonia Sp. 
172. Farsetia hamiltonii Royle 
173. Farsetia ramosissima Hochst. 
174. Ficus gnaphalocarpa A. Rich. 

Family B.F. Palat. 

Poaceae/Andropogoneae T NA 
Poaceae/Elytrophoreae T PA 
Poaceae/Pappophoreae H A 
Poaceae/Pappophoreae H A 
Poaceae/Eragrosteae 
Poaceae/Eragrosteae 

Poaceae/Eragrosteae 
Poaceae/Eragrosteae 
Poaceae/Eragrosteae 
Poaceae/Eragrosteae 
Poaceae/Eragrosteae 
Poaceae/Eragrosteae 
Poaceae/Eragrosteae 
Euphorbiaceae 
Euphorbiaceae 
Euphorbiaceae 
Zygophyllaceae 
Zygophyllaceae 
Zygophyllaceae 
Brassicaceae 
Brassicaceae 
Moraceae 

T A 
T A 

T A 

T PA 
T NA 
T TA 
T PA 

T ? 

NP NA 
TR NA 

T NA 
CH A 

CH A 

CH A 

T A 

T TA 
P PA 

Habitat Stratum Local Name 

LR/SD 
M/SL 
R/SR 
R/SL 
L/SR 
I/SL 

S/SL 
A/SD 
L/SD 
L/SL 
S/SD 
S/SL 
S/SL 
SR/U 
RU/U 
S/SL 
S/SR 
S/SR 
R/SR 
S/SR 
S/SR 
I/SD 

H4 
H5 

H5 
H5 

H3 

H4 

H4 
H4 
H5 

H4 
H3 

H3 

H4 
A4 

H6 

H5 

H4 
H4 
H4 
H5 

H4 
All 

Tizzit; Hagboada 
Tizzit 

Azmeil; Lehmeire 
Tukurit; Tinesmert; 
Lehmeire 
Hamra 

Hamra 
Hamra 

Hamra; Tahamerit 

Ifernan; Afdir 

En Ould Ben; L'Embeteha 
Ti zi rkan; Tl eha 
Tleha 
Tl eha; Tl eaj 
Sdert L'Ehnes 
Akshit 



Table 5-3. (Cont'd) 

Scientific Name 

175. Ficus lecardii Warb. 
176. Fimbristilis exilis Roehm. et Schult. 
177. Geigeria alata Benth. et Hook F. 
178. Goekia pharuacioides L. 
:79. Glinus lotoides L. 
.80. Grewia betulifolia Juss. 
81. Grewia bicolor Juss. 
.82. Grewia villosa Willd. 
.83. Guiera senegalensis J.F. Gmel. 
84. Gynandropsis gynandra (L.) Briq. 
85. Heliotropium bacciferum Forssk. 
86. Heliotropium ovalifolium Forssk. 
87. Heliotropium strigosum Willd. 
88. Heliotropium supinium L. 
89. Heteroposon contortus R. et Sch. 
90. Hibiscus asper Hook F. 

.91. Hibiscus esculentus L. 

.92. Hibiscus panduriformis Burm. F. 
93. Hibiscus Sp. 
94. Hygrophila auriculata (Sch.) Heine 
95. Hyparrhenia rufa Stapf 
96. Hyphaene thebaica (Del.) Mart. 
97. Indigofera argentea Burm. F. 
98. Indigofera aspera Perro 

...... 
lO 
N 

Family 

Moraceae 
Cyperaceae 
Asteraceae 
Aizoaceae 
Aizoaceae 
Tiliaceae 
Tiliaceae 
Til iaceae 
Combretaceae 
Capparidaceae 
Boraginaceae 
Boragi naceae 
Boraginaceae 

B.F. 

P 

T 

T 

TR 
TR 
NP 
NP 
NP 
NP 
T 

CH 
TR 
T 

Boraginaceae TR 
Andropogoneae H 
Mal vaceae T 
Malvaceae T 
Mal vaceae T 
Malvaceae T 
Acanthaceae T 
poaceae/Andropogoneae H 
Arecaceae NP 
Fabaceae T 
Fabaceae T 

Palat. 

? 

PA 
A 

A 

NA 
PA 
PA 
PA 
A 

A 

NA 
NA 
PA 
NA 

? 

NA 
NA 
NA 
NA 
NA 
A 

A 

TA 
TA 

Habitat Stratum Local Name 

I/SD 
M/SD 
S/SR 
S/SL 
A/U 
AlSL 
L/SL 
I/SD 
L/SL 
S/SL 
S/U 
A/SD 
S/U 
L/SD 
L/SD 
I/SD 
RU/SD 
L/SD 
RU/SD 
M/SD 
A/SD 
L/SL 
S/SR 
S/SL 

A2 

H4 
H4 
H6 

H6 

A3 

A3 

A3 

A4 

H3 

H3 

H6 

H4 
H6 

H4 
H3 

H2 

H2 

H3 

H4 
H2 

A2 

H4 
H5 

Said 
Nouatgig; Awziz 
Amsrar 
Bed L'Ehmar 
Legleya 
Imijij; Kili (T.)' 

Berchaga 
Elyinie 
Eregem; Asenked 
Lehbalae 

Belerengel; Amadis 
E'mer Reich 

Zgellem; Doum (Fr.) 
Tejar; Tejeu 



Tabl e 5-3. (Cont'd) 

Scientific Name Family B.F. Palat. Habitat Stratum Local Name 

199. Indigofera astragal ina D.C. Fabaceae T A S/SD H3 
200. Indigofera colutea (Burm.) Merr. Fabaceae T TA S/SL H4 
20l. Indigofera diphylla Vent. Fabaceae T A S/SD H4 
202. Indigofera hirsuta L. Fabaceae T A S/SD H4 
203. Indigofera oblongifolia Forssk. Fabaceae NP A A/U A4 Antouf Al Henne 
204. Indigofera secund i flora Pair. Fabaceae T A S/SD H4 
205. Indigofera senegal ensi s Lam. Fabaceae T TA L/SL H5 Tigengelit 
206. Indigofera Sp. Fabaceae T A S/SL H4 Lakmilash 
207. Indmoea aguatica Forssk. Convol vl!1 aceae TR A M/SL H6 Aba bo (?) (. T . ) 
208. Ipomoea argentaurata Hallier Convolvulaceae TG NA I/SD 
209. Ipomoea asarifolia (Desr.) R. and Sch. Convolvulaceae T NA A!U H4 Bina'aman 
210. Ipomoea coptica (L.) Roth. Convolvulaceae TR A S/SL H6 
211. Ipomoea cosceanosperma Hochst. Convolvulaceae T ? L/SD H4 
212. Ipomoea dichroa Choisy. Convolvulaceae TG NA O/SL 
213. Ipomoea eriocarpa R. Br. Convolvulaceae T ? A/SL H5 
214. Ipomoea heterotricha F. Dior. Convolvulaceae TG ? L/SL 
215. Ipomoea kotschyana Hochst. Canvolvulaceae TR A S/Sl H6 lemcherka 
216. Ipomoea nil (L.) Roth. Convolvulaceae TG ? L/SD 
217. Ipomoea pilosa Sweet Convolvulaceae TG NA O/SD 
218. Ipomoea Sp. Convolvulaceae T A S/SL H4 
219. Jatropha chevalieri Beille. Euphorbiaceae NP NA S/SR A4 Gendefer 
220. Jussiaea decurrens (Walt.) D.C. Onagraceae T NA M/SD H2 
221- Juss i aea perrenis (L.) Bren. Onagraceae T NA LlSD H2 

..... 
'" w 



Table 5-3. (Cont'd) 

Scientific Name Fami ly B.F. Pal at. Habitat Stratum Local Name 

222. Khaya senegalensis Juss. Mel iaceae P NA RU/SD Al Kahi (T.); Caicedla (Fr. ) 
223. Kigelia africana (Lam.) Benth. Bignoniaceae P NA L/SD A2 
224. Kyllinga bleparinota Hochst. Cyperaceae T A L/SL H4 Sehet, L'Chit 
225. Lannea acida A. Rich. Anacardiceae NP NA I/SD A2 Gereine 
226. Latipes senegalensis Kunth. Poaceae/Zoysieae H TA S/SL H4 Tigurit 
227. Leptadenia lancifolia (Schum.) Define. Asclepiadaceae NP PA L/SD A4 Bu Zerga 
228. Leptadenia spartium Night. Asclepiadaceae NP A S/SL A3 Titarek 
229. Leucas martinicensis R. Br. Lamiaceae T NA L/SD H4 
230. Limeum pterocarpum (Gay) Heimerl Aizoaceae TR A SR/SL H5 
231. Limeum linifolium Fenzl. Aizoaceae TR A S/SD H6 Egninvol 
232. Limeum viscosum (Gay) Fenzl. Aizoaceae TR TA S/SL H6 L'Emdeisma 
233. Lobelia senegalensis A. DC. Lobeliaceae T A S/SD H4 
234. Lotus arabicus L. Fabaceae T A L/U H4 Atiq; Urbeia 
235. Lotus arenarius Brut. Fabaceae T A L/SL H5 
'236. Lotus glinoides Batt. Fabaceae TR A L/SR H6 Ateg 
'237. Maerua angolensis D.C. Cappari daceae NP ? I/SD A2 Bagi (T. ) 

'238. Maerua crassifolia Capparidaceae NP A I/SL A3 Atil ; Aneb 
239. Malcomir africana Brassicaceae T A M/SD H3 Tozbagit 
'240. Marisous ligularis (L.) Hutch. Cyperaceae T A M/SD H5 
AI. May tenus senegalensis (Lam.) Exell. Cel astraceae NP NA ~/U A3 Aouseig; Buhlal; Gi a 1 goti 

(T. ) 

42. Marremia aegyptiaca (L.) Urban Convolvulaceae TG NA SL/SD 
43. Merremia pinnata Hall F. Convolvulaceae TG A S/SL 
44. Mimosa ~ L. Mimosaceae NP A M/SD A4 Ganyang (T. ) 

...... 
lD 
-I'> 



Table 5-3. (Cont'd) 

Scientific Name Family B.F. Palat. Habitat Stratum Local Name 

245. Mitracarpus scaber Zugg. Rubiaceae T NA S/SL H5 Chamtardi (To ) 

246. Mitragyna inermis (Willd.) O. Ktze. Rubiaceae NP A A/SD A2 Agelal 
247. Mollugo nudicaulis Lam. Aizoaceae T PA S/SL H5 Atasa 
248. Mollugo Sp. Aizoaceae T ? S/SL H4 
249. Momordica balgamina L. Cucurbitacea!l TG A S/SR Tegetrarit; Burbut (T.) 
250. Monsonia senegalensis G. and P. Geraniaceae T A S/SL H5 Ragem 
251- Morettia canescens Boiss. Brassicaceae T ? I/SR H4 Tozbagit 
252. Neptunia oleracea Lour Mimosaceae T PA M/SD H6 
253. Nesaea aspera (G. et P.) Koehne Lythraceae T NA M/SD H5 
254. Nesaea Sp. Lythraceae T NA M/SL H4 
255. Nitraria retusa (Forssk.) Asch. Zygophyllaceae NP A H/SR A4 Grzim 
256. Nymphea lotus L. Nympheaceae .1i NA M/U H5 Nda i ri 
257. Ocimum basilicum L. Lamiaceae T TA I/SL H4 Azeftenni 
258. Oryza barthii A. Chev. Poaceae/Oryzeae T TA M/SL H3 Maro 
259. Oryza longistaminata Chev. and Roehr. Poaceae/Oryzeae H TA M/SD H2 Maro 
260. Pancratium trianthum Herb. Amaryll idaceae GB A S/Sl H4 Amaziz; TeiJum 
261- Pandiaka heudelotii Hook. F. Amaranthaceae T A R/SD H5 
262. Panicum anabapti.stim Steud. Poaceae/Paniceae H A M/SD H2 
263. Panicum fluvicola Steud. Poaceae/Paniceae T TA l/SD H3 
264. Panicum laetum Kunth Poaceae/Paniceae H A l/Sl H4 Az; Al Hami ri~ Pagri 
265. Panicum maximum Jacq. Poaceae/Paniceae H A M/SD H2 
266. Panicum turgidum Poaceae/Paniceae CH A S/Sl H2 Morkba 
267. Parkinsonia aculeata CaesaJpinaceae NP A l/SO A3 

..... 
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Scientific Name Family B.F. Palat. Habitat Stratum Local Name 

268. Paspalum orbiculara Forst. Poaceae/Paniceae H PA AO/SD H4 Oqkunde (T.) 
269. Pennisetum pedicellatum Trin. Poaceae/Paniceae T PA S/SL H3 Tilimit 
270. Pennisetum violaceum (Lam.) Rich. Poaceae/Paniceae T PA S/SR H3 Intil imit 
271. Pergularia tomentosa L. Asclepiadaceae T NA L/SR H3 
272. Phoenix dactyl i fera L. Arecaceae NP NA LlSR A2 Nhal; Agezzuf 
273. Phragmites australis (Cav.) Trin. ex poaceae/Arundineae H A M/U HI Tigert; Legsaiboc 

Steud. 
274. Phyllanthus pentandrus Schum. et Thonn. Euphorbiaceae T A S/SL H5 Tenechmarit 
'75. Phyllanthus rotundifolius Klein Euphorbiaceae T NA I!SL H4 Bedrine 
_76. Polycarpea 1 inearHolia D.C. Ca ryophyll aceae T NA S/SL H4 Lebeiss 
77. Polycarpea nivea (ait.) Webb. Caryophyllaceae CH ? SLT/U H4 L I Katerkta 

_78. Polygala erioptera D.C. Polygalaceae T NA S/SL H4 Sbe - Va 
_79. Polygala irregularia Bois$. Polygalaceae T NA S/SD H4 
_80. Pol~gala Sp. Polygalaceae T NA S/SL H4 Bo'ole 
_81. Polygonum plebeium R. Br. Polygalaceae T NA LlSD H4 
_82. Portulaca oleracea L. Portulacaceae TR PA RU/U H6 Ershbat 
~83 . Prosopis africana Taub. Mimosaceae NP A LlSD A2 
~84. Psoralea plicata Del. Fabaceae CH TA LlSR H4 Tetraret 
_85. Pterocarpus lucens Q. and P. Fabaceae NP A RS/SD A2 Changi (T. ) 

86. Pulicaria crispa Benth. et Hook F. Asteraceae T PA L/SR H4 Ateitsa 
87. Pupalia lappacea Juss. Ama ranthaceae T PA I/U H4 Leseig 
88. Phxnchospora corxmbosa Britt. Cyperaceae T NA M/SD H2 Saki n 
89. Rhxnchosia minima (L. ) D.C. Fabaceae T TA S/SL H4 Mousrane L'Ehair 

.... 
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Table 5-3. (Cont'd) 

Sci enti fi c Name 

290. Rogeria adenophylla J. Gay 
291. Rottboellia exaltata 
292. Sacciolepis africana C.E. Hubbard and 

Snowden 
293. Salicornia senegalensis D.C. 
294. Salsola barymosa (Schult.) Dandy 
295. Salvadora persica L. 
296. Schizachyrium exile Stapf 
297. Schmidtia pappophoroides Steud. 
298. Schoenfeldia gracillis Kunth 

299. Scirpus praelongatus Poir. 
300. Sclerocarya birrea (A. Rich) Hochst. 
301. Scoparia dul'cis L. 
302. Securinega virosa (Roxb.) Baill. 
303. Sesamum alatum Thonn. 
304. Sesbania rostrata Brem. 
305. Sesbania sesban (L.) Merill. 
306. Setaria palledefusca Stapf and Hubb. 
307. Setaria verticillata (L.) P. Beauv. 
308. Sida alba L. 
309. Sphenoclea zeylanica Gaertn. 
310. Sporobolus festivus Hochst. ex A. Rich 
311. Sporobolus helvolus Dur. et Schinz 

Family B.F. 

Peda 1 i aceae T 

Poaceae/Andropogonea T 
Poaceae/Paniceae GA 

Chenopodiaceae CH 
Chenopodiaceae CH 
Sa 1 vadoraceae NP 
Poaceae/ Andropogoneae T 
Poppophoreae H 
Paniceae/Chlorideae T 

Cyperaceae 
Anacardiaceae 
Scrofulariaceae 
Euphorbiaceae 
Pedaliaceae 
Caesalpinaceae 
Caesalpinaceae 
Poaceae/Paniceae 
Poaceae/Paniceae 
Malvaceae 

T 
P 
T 

NP 
T 

CH 
NP 
T 

T 

T 

Sphenocleaceae T 
Poaceae/Sporoboleae T 
Poaceae/Sporoboleae H 

Pal at. 

NA 
A 

PA 

A 

A 

NA 
PA 
A 

PA 

A 
A 

NA 
? 

NA 
A 

A 

PA 
PA 
NA 
NA 
PA 
TA 

Habitat Stratum Local Name 

SL/SL 
A/SD 
M/SD 

H/SL 
H/SR 
L/SL 
SR/SD 
SR/SR 
SL/SL 

M/SO 
S/SO 
L/U 
L/SD 
S/SL 
A/SL 
L/SO 
O/SO 
O/SL 
L/SD 
M/SD 
A/SD 
A/U 

H3 
H2 

H3 

H3 
H4 
A4 

H4 
H3 
H4 

H5 
A2 

H4 
A4 

H2 

H2 

A3 

H4 
. H3 

H3 
H3 
H3 
H2 

Saw - Vab. 
Hagbeda 

Tasre; Arjem 
Aghemal; ALghasala 
Irak; Afershir; Gudi (r.) 

Tizzit; Irkheir 
Hinvi; Tegouri; Thielbe 
(T. ) 

Blajder 
Dembo; Eri (T.) 

Gabun; Selg Elmo'R 

Initi 
Lesseg . 
Uden An'nage 

Akrich 



Table 5-3. (Cont'd) 

Scientific Name Family B.F. Palat. Habitat Stratum Local Name 

312. S~orobolus s~icatus Kunth Poaceae/Sporoboleae H A SLIjU H4 Azidi; Rasmir 

313. Stachytarpheta angustifo1ia Vahl. Verbana T NA L/SD H4 
314. Sterculia setigera Del. Stercu1iaceae NP NA SR/SD A2 Dafreou1a 
315. Stereospermum ~unthianium Cham. Bignoniaceae NP PA L/SD A3 Go10mbi (T. ) 
316. Sti~agrostis plumosa 

Anders 
(L.) Munro ex T. Poaceae/Aristideae H A S/SR H3 Nsil 

317. Stipa~rostis pungens (Desf) De Winter Poaceae/Aristideae H A S/SR H2 Sbot 
318. Stipagrostis uniplumis (Licht.) De Winter Poaceae/Aristideae H TA S/SR H3 Azezig 
319. Striga gesneroides (Willd.) Vatke Scrofu1ariaceae P NA D H5 
320. Striga Sp. Scrofulariaceae T NA S/SD H4 
32l. St~lochiton h~pogaeus Lepr. Araceae T NA M/SD H4 
322. Suaeda fruticosa (L.) Forssk. ex J. F. . Chenopodiaceae CH A H/U H4 Aorbeye 

Gmel 
323. Suaeda maritima (L.) Chenopodiaceae CH A H/U H4 
324. Tamarindus indiga L. Caesa 1 pi naceae . P PA L/SD Ai Aganat; Jemi (T. ) 

325. Tamarix senegalensis D.C. Tamaricaceae NP A H/SL A4 Tarfa; Akawar 
326. Tapinanthus globiferus 

Tiegh 
(A. Rich.) van Loranthaceae P TA SL Enlaf 

327. Ta~inanthus sp. Loranthaceae P TA SL Enlaf 
328. Te~hrosia bracteolata G. qnd P. Fabaceae T A S/SD H3 
329. Tephrosia elegans Schum. Fabaceae T PA S/SR H3 
330. Tephrosia linearis Pers. Fabaceae T A S/U H4 
33l. Tephrosia nubica (Bolos.) Baker Fabaceae T A R/SL H3 
332. Tephrosia obcordata (L.) Baker Fabaceae CH TA I/SR H3 Desma 

..... 
<0 
00 



Table 5"3. (Cont'd) 

Scientific Name Family B.F. Palat. Habitat Stratum Local Name 

333. TeQhrosia QurQurea (L.) Pers. Fabaceae T PA I!SD H3 Amasmaz 
334. TeQhrosia uniflora Pers. Fabaceae T PA I/SD H3 Mulkheisat; Amasmaz 
335. Terminalia avicennioides G. ~nd P. Combretaceae NP NA SR/SD A3 Pulemi (T.) 
336. Terminalia macroQtera G. and P. Gombretaceae NP NA R/SO H4 Uden Al Faras; Bode (T. ) 
337. TetraQogon cenchriformis (A. Rich.) W.O. Poaceae/Chlorideae T A RL/SL H4 Takaraft; Afakri 

Clay 
338. Tragus racemosus (L.) All. Poaceae/Zoysieae T TA S/SL H4 Tinesmert 
339. Tribulus terrestris L. Zygophyl aceae' TR TA S/SL H6 Tadresa 
340. Trichodesma africana (L.) R. Br. Boragi n\lceae T NA R/SR H4 Harish 
341. TYQha australis L. Typhaceae H NA M/SO HI Sekin; Tagada 
342. Urginea indica Kunth. L il iaceae GB NA I/SL H4 Amaziz 
343. Urginea salmonea Berh. Liliaceae GB NA I/SO H4 Amaziz 
344. Urochloa trichoQus (Hochst.) Stapf Poaceae/Paniceae T TA L/SL H3 Bahra 
345. Vahlia digyna (Retz.) O. Ktze. Saxifraceae TR NA AlSL H6 ChengI'! 
346. Vernonia kotschyana Sch. Bip. Asteraceae CH A S/SO H4 
347. Vetiveria nigritana Stapf Poaceae/Andropogoneae H A AlSO HI Semban (R. ) ; Sekkeh 
348. Waltheria americana L. Stercul iaceae CH A S/SL H3 Oudel Nage 
349. Waltheria indica L. Stercul iaceae CH A I/SL H3 
350. Zaleya QentaQra L. Aizoaceae T A I/U H4 Agertin 
351- Ziziphus amphibia A. Chev. Rhamnaceae NP A AlSO A3 Djabi Foru (T. ) 

352. ZiziQhus mauritiaca Lam. Rhamnaceae NP A I/SL A3 Sder; Baouia; Ojabi Ojeri 
(P. ) 

353. Ziziphus mucronata Willd. Rhamnaceae NP NA A/SD A3 Sder; Gul umaui (T.) 
354. Ziziphus sQinacristi (L.) Willd. Rhamnaceae NP A L/SO A3 Sder L'Abid; Djabi Wa 10 

(P. ) 
..... 
'" '" 



Table 5-3. (Cont'd) 

Scientific Name Family 

355. Zornia glochidiata Reichb. ex. D.C. Fabaceae 
356. Zygophyllum simplex L. 

Acacia albida 
Acacia camphylacantha 
Acacia nilotica spp. 
Acacia raddiana 
Acrachne ramosa 
Aerva javanica 
Aristida sieberana 
Bauhinia reticulata 
Cassia italica 
Cenchrus ciliaris 
CitrUllus colocynthis 
Citrullus lanatus 
Commiphora africana 
Crypsis schoenoides 
Cyperus jeminicus 
Digitaria horizontalis 

N 
o 
o 

= 
= 
= 

= 

= 

= 

= 
= 
= 
= 
= 
= 

= 
= 
= 

Zygophyllaceae 

Common Synonyms 

Feldherbia albida 
fl· polycantha = fl. cafra 
A. acorpioides spp. 
A. tortilis 
Eleusine ramosa 
Ae. tomentosa 
A. longiflora = fl. pallida 
Piliostigma reticulata = ~. 
C. obovata thonningii 

Pennisetum ciliare 
Colocynthis citrullus 
Colocynthis vulgaris 
Balsamodendron africanum 
Heleochloa schoenoides 
C. conglomeratus 
D. velutina 

B.F. Pa 1 at. 

T TA 
TR A 

Enneapogon desvauxii 
Grewia betulifolia 
Jussiaea spp. 
Latipes senegalensis 
Leptadenia lancifolia 
Leptadenia spartium 

Habitat 

I/SL 
L/SR 

May tenus senegalensis 
Pennisetum violaceum 
Phragmites australis 
Sclerocary birrea 
Stipagrostis plumosa 
Stipagrostis pungens 
Stipagrostis uniplumis 
Tephrosia obcordata 
Tetrapogon cenchriformis 
Zaleya pentanda 

= 

= 

= 
= 
= 

= 

= 
= 

= 

= 

= 

= 
= 
= 

= 

Stratum Local Name 

H4 
H6 

Leseice 
L'Mellam 

E. brachystachyrus 
G. tenax 
Ludwigia spp. 
Leptothrium senegalense 
L. hastata 
L. pyrotechni ca 
Gymn osporia senegalensis 
P. mollissimum 

vulgaris 
= Arundo 
phragmites 

P. communis = ~. 
Poupartia birrea 
Aristida plumosa 
Aristida pungens 
Aristida papposa 
Requienia obcardata 
T. spathaceus 
Trianthema pentandra 



N - Narshy 
H - Saline 
I - Undifferentiated 
o - Shade 

In column 6, Stratum (ST), the plants are divided into 10 strata, four 
woody and six herbaceous. The attribute of a stratum indicates the height 
of the mature individuals of the species in the project area, and not 
the maximum height of the species. The stratum designations are defined 
as follows: 

Stratum Al 
Stratum A2 
Stratum A3 
Stratum A4 
Stratum HI 
Stratum H2 
Stratum H3 
Stratum H4 
Stratum H5 
Stratum H6 

Hoody plants greater than 8 m in height 
Woody plants of 4 to 8 m 
Woody plants of 2 to 4 m 
Woody plants of less than 2 m 
Herbaceous plants greater than 2 m in height 
Herbaceous plants 1 to 2 m 
Herbaceous plants 0.50 to 1 m 
Grasses 0.25 to 0.50 m 
Grasses 0.1 cm to 0.25 m 
Herbaceous prostrated plants 

In column 7, local names, unless otherwise noted, are given in Hassaniya 
(Naure). Other local names are indicated by the following symbols: 

(T) - Toucouleur 
(p) - Poular 
(W) - Wolof 
(Fr) - French 

IV. PASTURES' OF SOUTHERN MAURITANIA 

Foreword 

The analysis of phytosociological samples in conjunction with the 
Landsat interpretation resulted in the definition of 39 pure Pasture Types. 
These are as follows: 

Ten types on dune systems or on formations associated with them. 
They are 01, 02, 03, 04, 05, OL, OCl, OC2, OX, and Ie. 

Seven types on non-dune sandy landscapes. They are 51, 52, 53, 54, 
55, 56, and 57. 

Three types on landscapes ranging from loamy sands to loams. They 
are L1, L2, and L3. 

Seven types on regs or lithosols. They are RG1, RG2, RG3, RG4, 
RG5, RG6, and RG7. 

Two types on rocks or loose stoney soils. They are Rl and R2. 
Ten types on alluvial tracts or landscapes associated with allu

vial systems These include 01, 02, AWl, AW2, AL, AN, AT, AS, A 
and RK. 

201 



Some of these types of pasture land are divided into subtypes identified 
by lower case letters, e.g., D1b, AW2d, etc. 

In addition to the pure pasture types, there are 40 composite types. 
They define zones in which two or more types co-exist and form a vegetative 
mosaic whose constituents cannot be mapped separately at a scale of 1:500,000. 
They are named after the predominant type or subtype followed by a capital 
letter, for instance, D4X, RG1Q, LlaX. 

Descriptions of the pasture types, which constitute the principal 
subject of Section IV, include the following information: 

1. A definition including climatic, edaphic and floristic data 
2. A description of soils and topography, as well as important 

related formations (drainage systems, interdunes, etc.) pre
sent in the type, as mapped 

3. The total area occupied by the type in km2 (measured planimetri
cally) 

4. The potential productivity of dry matter, in kilograms per hectare 
5. The estimated annual carrying capacity in Tropical Bovine Units 

(T.B.U.) per hectare 
6. The total annual carrying capacity, which is the product of the 

area and the carrying capacity given in T.B.U. 
7. Productivity class of rangeland as defined elsewhere in this 

section , 
8. Recommendations for the optimal stocking rates by season, abbre

viated as PI (July to August, rainy season), P2 (September to 
October, post-rainy season), P3 (October to February, cold 
season) and P4 (February to June, hot season) 

9. Comments on the suitability of the type 
10. Current condition and apparent trends when available, comparable to 

a type's potential 
11. The stratification diagrams of the herbaceous and woody strata 

For composite types, the following descriptions are given: 

a. the composition, 
b. the area occupied and 
c. their carrying capacity and class. 

Floristic definitions of types and subtypes are generally limited 
to four species including two woody and two herbaceous plants. The woody 
or herbaceous species named first is always among the dominant species. 
The second may be less dominant and used instead to differentiate one 
type from other similar types (such is the case for Indigofera diahylla 
in SIb and Pandiaka heudelotti in RG5). 

The synoptic tables, which are included in the s~ction entitled 
Description of Pasture Cover Types, help to character1ze mo~e completely 
the floral composition of plant communities. Symbols used 1n the tables 
have been defined in Section II. 

The number of samples and hand-c'Uttings with dry weight measures ,was 
not sufficient to permit a valid presentation of confidence intervals for 
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potential productivity. Only averages of sample weights are presented 
along with the ranges of weights. The latter item is an indication of 
the variability i<n herbaceous production of the pasture type. In general, 
the greater the sampling range, with reference to the average, the greater 
the confidence intervaL Nevertheless, these results are valid indicators 
of the approximate abundance of the potential productivity as observed 
in 1980-81. They are presented wi th reservati on as' far as thei r appl i
cability in the coming years is concerned, especially for northern sandy 
landscapes, where plentiful production may be followed by none because 
of fluctuations in rainfall. 

Listed below are the .carrying capacity classes as presented by Boudet 
(1975) • 

CLASS 

o 
1 
2 
3 
4 
5 

CARRYING< CAPACITY IN 
T.B.U./ha 

o 
<0.1 

0.1 to 0.196 
0.196 to 0.322 
0.322 to 0.909 

>0.909 

POTENTIAL PRODUCTIVITY IN 
kg dry matter/ha 

<450 
<450 

450 to 910 
910 to 1525 

1525 to 4560 
>4560 

No rangeland types in Mauritania were included in class 5. The project 
area did have pasture lands within that class, but their size was such 
that they could not be mapped at a· scale of 1:500,000. On the other extreme, 
some dune surfaces are so fragile that they must not be subjected to any 
grazing until they have been fully revegetated. The most important of 
these units can be seen on the map. They constitute Class 0 and are 
assigned a carrying capacity of zero. A simplified map (Fig. 5-7) allows 
a project-wide view of the distribution of the different classes. These 
classes are also included in the legend of the Pasture Cover Type Map. 

Pastureland Cover Types 

The 79 pasture cover types are characterized in this section by 
various descriptive criteria. The synoptic tables list 1) herbaceous and 
woody species abundance for the major cover types and 2) areal and carrying 
capacity data for all cover types. The figures included in this section 
present a graphic display of ground cover by woody and herbaceous groupings. 
The narrative provides further species, soil, topographic, compositional, 
and miscellaneous descriptions for each cover type. 

J 
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Fig. 5-7. Potential productivities for the pastures of the project area are shown. 



D. Pasture Cover Types on Dunes 

Table 5-4 lists species abundance for the major 'D' cover types (i.e., 
D1, D2, D3, etco). The carryi ng capaci-ty data for all the 'D' cover types 
are pres'ented iin Table 5-5. Tables 5-4 and 5-5 should be referred to 
for each pasture cover type description in the text. 

(1) 0 1: Sudano-Sahel i an Dune Pastures wi th Balanites aegypti aca, Ari sti da 
mutabil is, Cenchrus bHl orus, Dactyl octeni um aegypti um and Sesamum a 1 atum. 
It is found in coarse, aeolian soils, usually characterized by stable 
dunes with gentle slopes. Loamy sands and clayey soils dominate the 
interdune depressions. 

It has two subtypes, Dla and Dlb. Dla is located in the southwest 
of the study area and has Acacia albida, Euphorbia balsamifera and Brachiaria 
xantholeuca as dominant species. Dlb, i~ the southeast, is dominated by 
Combretum glutinosum, Acada senegal and Alysicarpus ovalifolius. 

A typical composition for woody and herbaceous cover is shown in 
Fig. 5-8. 

height Woody Population 

10 20 30 40 50 90100:': 

cover 

3m 

2 

1 

0,5 

Fig. 5-8 Stratification Diagrams, Type D1 

Herbaceous Population 

10 20 30 40 50 60 70 ao 90 100:': 

(2) 01)(: Composed-of types DIb (80%), RGI (15%) and 02 (5%). 

It has very reduced carrying capacity during the dry season. Dla 
is in mediocre condition, degrading due to overexploitation. .olb is in 
good condition, apparently stable. 
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Table 5-4. Species abundance for 'D' cover types. 

D1 D2 D3 D4 D5 DC1 DC2 

Aristida funiculata R X 

Aristida mutabilis 3 2,3! X 1 R 3 2 
Aristida sieberana R R R R X R R 
Aristida stipoides R 
Bracharia xantholeuca X R 

Cenchrus bifloris 3 2,3! 2,3! 1,3 ! 11 2,3! 1 
Cenchrus prieurii +,1! I! 1 X R 11 + 
Chloris prieurii 2! 2 2! 

N 
Dactyloctenium aegyptium 1,2! 11 X 

a Elionurus elegans G\ 

Eragrostis cilianenis X R R R 

Eragrostis pilosa R R 

Eragrostis tremala 1,2! X X R 

Latipes senegalensis X 11 R R X R 

Panicum turgidum R 1 + 11 1,2! 
Pennisetum pedicellatum R R 
Schoenfeldia gracilis R R 
Tragus racemosus 1,2! 2 R R R 2! X 
Aerva javani ca R R R,+ 
Alysicarpus ovalifolius X X 

Cassia italica R R 
Cassia mimosoides R 
Cassia tora R 



Table 5-4. (Cont'd) 

01 02 03 04 05 OC1 OC2 

Ceratotheca sesamoides R 

Chrozophora brocehiana X R R R R X 
Citrullus colocynthis X X X X R R X 

Citrullus lanatus R R 

Cornulaca monacantha 
Cyperus jeninicus 1,21 31 
Euphorbia scordifolia R 1 X R R R 

Fagonia cretica R R 
Farsetia ramosissina R 2,31 1,21 2 

N 
Cl Gisekia pharnaciaides R X R R X " 

Heliotropium bacciferum R X R + R R 
Heliotropium strigosum R R X R R R 
Indigofera argentea R R 
Indigofera aspera 1,21 1,21 1 1,21 R X X 
Indigofera diphylla X 
Indigofera senegalensis R R R 
Limeum vi scosum X X R R R 
Morremia pinnata R 
Mollugo nudicaulis X R R R R 

Paneratium trianthum R X R R R 

Polycarpea linearifolia R R 
Sesamum alatum 1 11 R R R 

Tribulus terrestris X 1,21 1 11 X 



Tab 1 e 5-4. (Cont'd) 

D1 D2 D3 D4 D5 DC1 DC2 

Zornia glochidiata R 
Acacia albida R 
Acacia flava R 
Acacia raddiana 2! 11 1 3 2! 
Acacia senegal 21 1,2! R R 1,2! R 
Adansonia digitata R 
Balanites aegyptiaca 2 1,2! 1,2! 11 X 

Bauhinia rufescens 1 R 
Boscia senegalensis R R R R R 

N Calotropis procera R R R X X 0 
00 

Capparis decidua R R R R R X 

Combretum acculeatum R R 
Combretum glutinosum 1,2! 
Commiphora africana R X +,11 11 'R 1 
Euphorbia balsamifera R R R X 3 

Guiera senegalensis R 
Leptadenia lancifolia R 

Leptadenia spartium I! 1,2! X I! X 1,2! 
Maerua crassifolia R R X X R R 
May tenus senegalensis R R R 
Sclerocarya birrea R 

Ziziphus mauritiaca ! R R 



Table 5-5. Significant properties for the pasture cover types of dunes, 'D'. 

Harvested Yield Estimated Estimated 
of Herbaceous Estimated Total Seasonal 
Layer (kg dry Carrying Carrying Carrying Carrying 

Area matter/hal Capacity Capacity Capacity Capacity 
Cover Type Subtype (km2) Average Range (TBU/ha) (TBU/yr) Class (TBU/ha) 

D1 Dl a, D1b 4700 1060 360 0.22 103,600 3 Pl-2: 0,40 
P3-4: 0.05 

D1X 130 0.21 2,900 3 
D2 2330 620 300 0.13 30,300 2 Pl-2: 0.23 

P3-4: 0.033 
D2X 80 0.11 900 2 
D2Y 7380 0.16 118,800 2 PI-2: 0.29 

N P3 : 0.09 
0 D2Z 850 lO 0.14 11,900 2 

D3 1800 690 490 0.15 27,000 2 PI-2: 0.26 
P3 : 0.075 

D3X 1330 0.15 20,000 2 
D3Y 2810 0.09 25,300 1 
D4 1200 630 360 0.13 15,700 2 P~-3: 0.17 

P4 : 0.033 
D4X 6800 0.14 95,300 2 
D4Y 420 0.14 6,000 2 
D4Z 60 0.09 600 1 
D4Q 14,530 0.08 116,300 1 
D4K 500 0.15 7,500 2 
05 440 240 141 0.05 2,200 1 P2 0.10 

P3 0.05 
D5X 5350 0.07 37,500 1 
D5Y 9360 0.05 46,800 1 



·. 

Table 5-5. (Cont'd) 

Ha.rvested Yield Estimated Estimated 
of Herbaceous Estimated Total Seasona 1 
Layer (kg dry Carrying Carrying Carrying Carrying 

Area matter/hal Capacity Capacity Capacity Capacity 
Cover Type Subtype (km2) Average ~ange (TBU/ha) (TBU/yr) Class (TBU/ha) 

DX . 460 
DL 640 220t 0.05 3,2ao 1 P3-4: 0.09 
DC1 1120 540 380 0.11 12,400 2 Pl-2: 0.15 

P3 : 0.10 
P4 : 0.05 

DC2 570 480 430 0.10 5,700 2 Pl-2: 0.18 
P3 : 0.05 

N 
-r Only one sample. l--' 

0 



(3) 02: Southern Sahelian Dunes with Acacia senegal, Balanites aegyptiaca, 
Cenchrus biflorus and Alysicarpus ovalifolius. It is found on light yellow 
to reddish sands. It is characterized by steep slopes, and loamy sands 
and sometimes calcareous interdune depressions are of minor extent. 

Ground cover composition is shown in Fig. 5-9. 

Woody Population 

height 

10 20 30 40 SO 60 70 80 90 100:': 
cover 

Fig. 5-9 Stratification Diagrams, Type 02 

Herbaceous Population 

10 20 30 40 50 60 70 80 90 100~ 

This unit provides excellent pasture during rainy seasons and early 
dry season; it becomes poor when herbaceous legumes disappear. The condition 
of the unit is good, and it is stable except in the vicinity of Boghe 
where wind erosion constitutes an important factor. 

(4) 02X: Composed of types 02 (85%) and RG1 (15%). 

(5) 02Y: Composed of types 02 (60%), L2 (25%) and S2a (15%). 

Owing to the heavy tree mortality on this range, D2Y is less suitable 
than other 02 units to support grazing during dry season. 

(6) 02Z: Composed of types 02 (40%), L3 (40%) and S2a (20%). 
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(7) 03: Sahelian Dunes with Balanites aegyptiaca, Leptadenia spartium, 
Cenchrus spp. and Indigofera aspera. It is found mainly in rolling dunes 
with minor sandy,interdunes. 

Ground cover composition is shown in Fig. 5-10. 

Woody Population 
height 

10 20, 30 <40 50 60 70 80 90 100:1; 
cover 

Fig. 5-10 Stratification Diagrams, Type D3 

Herbaceous Population 

10 20 30 <40 50 60 70 80 90 100:1; 

Note that the estimations in table 5-5 are based on 1980 herbaceous 
production, a good year compared to the many poor years of the last decade, 
especially in the heart of this rangeland type, in the vicinity of Aleg. 

Lack of proteinaceous material in plants during the hot season 
grazing period (P4) is a limiting factor. There are areas of heavily 
degrading pastures near settlements along the main east-west road (Chogar, 
Guimi, etc.) where dunes are destabilized and vegetative cover extremely 
reduced. In other areas, conditions are fair to good. 

(8) 03)(:' Composed of types D3 (90%) and L2 (10%). 

(9) 03Y: Composed of types D3 (50%), S3 (45%) and IC (5%). This unit, 
located in the region of Nimjat in the Trarza, is among the most degraded 
rangelands in r,lauritania. Its estimated carrying capacity is far below 
others of the S3 type, which this type resembles. The woody cover is 
very reduced (about 4%), and is predominated by the useless shrub Calotropis 
procera. Vegetative mortality has been very severe during the last decade, 
especially for Acacia senegal, Acacia raddiana and Commiphora africana. 
Soil compaction is sometimes advanced and is accompanied by the formation 
of microbuttes due to surface heaving. The drought is implicated in 
the degradation, as well as the ill-conceived increase of the watering 
sites. Near Nimjat, one finds a cemented well about every 2 Km. 
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(10) D4: Sa he 1 i an-Saharan Dunes wi th Ba 1 ani tes aegypti aca, Commi phora 
africana, Farsetia ramosissima and Panicum turgidum. It is found in 
red dunes. often with active ridges. Sharp, abrupt slopes border upon 
significant areas of sandy interdunes (sometime calcareous) that are 
generally barren. 

12m 

10 

8 
6 

4 

2 

Ground cover composition is shown in Fig. 5-11. 

Woody, Population 
height 

10 20 30 40 SO 60 70 80 90 l00S 
'cover 

3m 

2 

1 

0,5 

Herbaceous Population 

10 20 30 40 50 60 70 80 90 100:!: 

Fig. 5-11 Stratification Diagrams, Type 04 

The predominance of Farsetia, a highly valued species by t400r breeders, 
as well as Citrullus colocynthis and Panicum turgidum all add to the 
value of this pasture type. These species generally remain green until 
February. As a consequence. this semi-desertic steppe can support signifi
cant grazing until the onset of the hot season. 

Significant degradation has occurred near the settlements of Boutilimit, 
Magta· Lahjar, etc. 

(11)04)(: Composed of the rangeland types 04 (80%) and S5 (20%). 

(12)D4Y: Composed of types 04 (70%) and 53 (30%). 

(13 )D4Z: Composed of types 04 (70%) and R1 (30%). 

(14)D~ Composed of rangeland types 04 and OX (80%) and IC (20%). 

Condi tion is medi ocre to fai rly good. 'Rapi d degradation around communi
ties along the main road has resulted in near denudation of the herbaceous 
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cover and in increasing sand mobility. Furthermore, mortality of the 
shrubby stratum is considerable. 

(15)04K: Composed of types D4 (60%) and L2 '(40%). 

(16) OS: Desert Dunes with Acacia raddiana, Stipagrostis spp, and Cyperus 
jemlnlcus. It is found on high red dunes with very prominent relief 
features and calcareous or sandy interduneso 

12m 

10 

8 
6 

4 

2 

Ground cover composition is shown in Fig. 5-12. 

Woody Populations 
height 

10 20 30 40 50 60 70 80 90 100% 

cover 
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Fig. 5-12 Stratification Diagrams, Type D5 

This pasture is used f,lainly for camels. The vegetation is rich in 
nitrog'eneous materials; however" annual product is highly variable. 

(17)OS)(: Composed of D5 (80%) and 55 (15%). This is excellent rangeland 
for camelso The pastures are in good condition. 

(18)OSY: Composed of types D5 (85%) and Ie (15%). As the case was 
in D4Q, highly pronounced destabilization of dunes occurs in the vicinity 
'of communities located along the main road o 

(19)0)(: Destabilized and almost denuded dunes, undifferentiated. The 
sparce vegetation found on those landscapes is similar botanically to 
that of types '0' or'S', which surround it. Carrying capacity is estimated 
to be zero since no grazing should be allowed on those landscapes until 
vegetation is re-established. 
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(20)[)L: Coastline and Coastal Dunes with Tamarix senegalensis, Nitraria 
retusa, Sporobolus spicatus, and Polygarpea nivea. It is found on white 
dunes in the sal i ne zone and, has gentl e to well-pronounced rel i ef. 

This type has little importance as a rangeland resource. It could 
be considered as complementary to Type AS. The condition is fairly good; 
developmental tendencies are hardly noticeable. 

(21)[)Cl: Coastal Dunes in the Sahelian Zone with Acacia raddiana, Sal
vadora persica, Chloris prieurii, and Aristida mutabilis. It is found 
in high red dunes with many deep, clayey depressions (sometimes with gypsum), 
sometimes wooded with Salvadora and Borassus aethiopum, and sometimes shrub
less with only Cenchrus ciliaris, Schoenfeldia gracilis, and Aristida 
funiculata (Fig. 5-13). 

Fig. 5-13. A coast dune typifies cover types DC1 and DC2. Salvadora 
persica, Euphorbia balsamifera, and Nitraria retusa are common in this 
setting. 

This forage production is conservative as the 1980-81 herbaceous pro
duction was poor in that region. Because of its significant woody cover 
(23%)this rangeland can be alternated with the AS type .(year-round). 
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The condition is generally good, but some significant "circles of devasta
tion" are developing around communities along the Nouakchott-Rosso asphalt 
road. Generally, this unit seems to have escaped the recent natural mor
tality characterizing the adjacent Type D2Y. 

(22)D(2: Coastal Dunes in the Sahel i an/Saharan Zone with Euphorbi a 
bal samifera, Commiphora afri cana-,. Pani cum turgi'dum, and Cenchrus bi·fl orus. 
It is found on high red dunes with very pronounced relief and has sandy 
interdunes with Acacia laeta, Acacia raddiana, Farsetia ramosissima and 
Tribulus terrestris. 

It is of little value during the dry season despite its relatively 
significant woody cover, owing to the predominance of Euphorbia, which 
is not used, and Gommiphora which does not retain any green matter after 
December. It is in good condition; although,. the successional trends are 
unknown. 

s. Pasture Cover Types on Sands 

Table 5-6 lists species abundance for the major'S' cover types. 
The carrying capacity data for all '5' cover types is presented in Table 
5-7. Tables 5-6 and 5-7 should be referred to for each cover type descrip
tion in the text. 

(23) 5J: Sudano-Sahel ian Sandy Landscapes with Combretum glutinosum, 
Sclerocarya birrea, Cenchrus biflorus, and Aristida mutabilis. This unit 
is found on generally flat, sandy soils with small rocky outcrops. Gullied 
wadis are striking examples of erosion. Ground cover composition is 
displayed in Fig. 5-14. 

Woody Population Herbaceous Population 
height' 

30 40 50 60 70 80 90 100" 10 20 30 40 50 60 70 80 90 100" 

Cover 
Fig. 5-14 Stratification Diagrams, Type Sl 
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Table 5-6. Species abundance for '$' cover types. 

SI S2 S3 54 55 56 57 

Andropogon amplectens R + 
Andropogon gayanus X X 

Aristida funiculata R R R R R 

Aristida mutabilis 3,41 1,31 3 3 2 1 2 
Aristida sieberana I R 1J 

Aristida stipoides +,11 R 
Bracharia lata X R 
Bracharia zantholeuca R R 11 
Cenchrus biflorus 2,31 3,41 3 3 3 11 3 

'" ~ Cenchrus prieuri; I I 1 1,21 I 11 ... 
Chloris prieurii R R R R 

DactXloctenium aegxptium 2 1,21 11 1,21 R R 
Dinebra retroflexa I 
Elionurus elegans X R 
Eragrostis cilianenis R R R 
Eragrostis perbella I R 
Eragrostis pilosa X R 1 
Eragrostis tremala 1,21 11 R 1 ! 
Latipes senegalensis R X X R 

Panicum turgidum 1.21 + 1.21 
Pennisetum pedicellatum X R + 

5choenfeldia gracilis 21 11 1 R 1,21 



Table 5-6. ' (Cont'd) 

Sl S2 S3 S4 S5 S6 S7 

Indigofera,diphylla R X R R 

Indigofera senegalensis X 2! 
Lirneurn viscosurn R R R R 

Mbrrernia pinnata X R 11 
Mollugo nudicaulis R R 

Paneratiurn trianthum R R R R R 
Polycarpea linearifolia X R R R 

Sesarnurn alaturn R R X 

Tephrosia bracteolata R X 
Tribulus terrestris 1,2! 1,2! R 11 1 2! 

N .... Zornia glochidiata I! 1 3! 00 

Acacia albida R R 

Acaci a fl a'fa R R 11 --
Acacia raddiana X 1 1 1,2! 
Acacia senegal' 1! 1 1,2! R X 
Adansonia digitata R X 
Balanites aegyptiaca 1 1,2! 2 1! 1 1,2! 
Bauhinia rufescens R R 1,2! 
Boscia senegalensis R I 1,2! R R 2 
'Calotropis procera X X X R R 
Capparis decidua R X R 
Combreturn acculeaturn R X R 
Comb return glutinosum 2 1,2! R 



Table 5-6. (Cont'd) 

51 52 53 54 55 56 57 

Tragus racemosus 11 X 11 R 
Aerva javanica R R R R R 
Alysicarpus ovalifolius X 2! 2 
Blepharis linariifolia X 

Cassia italica R X 

Cassia mimosoides X R 

Cassia tora X R R R R 
Ceratotheca sesamoides X R 
Chrozophora brocehiana R R R 

N .... Citrullus colocynthis R 11 X ID 

Citrullus lanatus R X 

Crotolaria .ebenoides R X 

Cyperus jeninicus 1,2 ! 
Euphorbia scordifolia R R R 
Fagonia cretica X 
Farsetia ramosissina 2! 2 2! 
Gisekia pharnaciaides R X 1! 
Heliotropium bacciferum R R 2! I! R R 
Heliotropium strigosum R X R 
Indigofera argentea 
Indigofera aspera 1,2! 1,2! R 1 X 
Indigofera astragalina R X 



Table 5-7. Significant properties for the pasture cover types of the sandy landscapes, 's' . 

Harvested Yields Estimated Estimated 
of Herbaceous Estima ted Total Seasonal 
Layer (kg dry Carrying Carrying Carrying Carrying 

Area matter/hal Capacities Capacity Capaci ty , Capacity 
Cover Type Subtype (km2) Average Range (TBU/ha) (TBU/yr) Class (TBU/ha) 

Sl Sla, SIb 3460 1090 400 ,0.23 79,600 3 Pl-2: 0731 
P3 : 0.23 
P4 : 0.077 

SlaP 480 0.20 9,600 3 Pl-2: 0.41 
52 52a, S2b 1440 1290 430 0.27 39,100 3 Pl-2: 0.45 

P3 : 0.20 
S3 2230 800 520 0.18 40,300 2 Pl-2: 0.3 

P3 : 0.12 

N S3X 230 0.16 3,700 2 
N 
a S34 530 0.16 8,500 2 

S3Z 1010 0.07 7,100 1 
S3Q 2030 0.09 18,300 1 
S4 1290 1470 590 0.31 40,000 3 Pl-4: 0.31 
55 1420 930 730 0.20 28,400 2 Pl-2: 0.34 

P3 : 0.12 
S5X 420 0.15 6,400 2 
55Y 180 0.17 3,200 2 
S5Z 260 0.13 3,400 2 
S6 900 480 440 0.10 9,000 2 PI 0.15 

P2 0.22 
S6X 1400 0.08 11,200 1 
S7 610 500 370 0.11 6,700 2 PI 0.18 

P2 0.5 
S7X 1250 0.08 10,000 1 
SRR 2060 0.10 20,600 1 



This unit is suited to year-round grazing, but has reduced carrying 
capacity in the hot season (P4). Condition is fairly good to mediocre 
in the west and central Guidimaka, where some soil crusting has occurred. 
In the Gorgol, the Assaba and east of the Guidimaka conditions are excellent. 

Two subtypes are included wiht this cover type. Sla is the most impor
tant one with Andropogon guyanus, Cassia mimosoides, and Guiera senegalensis 
(Wadis). SIb is limited to near the Senegal River with r-1a~tenus senegalensis, 
Leptadenia lancifolia, Eragrostis tremula, and Indigofera lphylia. 

(24) 5laP: Composed of Sla (75%) and R2b (25%). This unit provides 
excellent grazing and is in very good condition. 

(25) 52: Sudano-Sahel ian Sandy Landscapes. with Combretum glutinosum, 
Acacia sene al, Balanites aegyptiaca, Cenchrus biflorus, and Indigofera 
aspera Fig. 5-15). It is found on sandy soils often located at the 
base of sandstone plateaus or of dune-ridges. The slopes are usually 
pronounced, and few wadis were noted. The ground cover composition is 
illustrated in Fig. 5-16 • 

. ~ .-
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cover 

Herbaceous Population 
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Fig. 5-16 Stratification Diagrams, Type S2 

100S 

This unit has two subtypes. S2a is near Kaedi and has Guiera sene al
ensis, Eragrostis pilosa, Brachiaria xantholeuca (silty micro-depressions. 
S2b is in the Assaba with Acacia raddiana, Latipes senegalensis and Brachiaria 
lata. The S2b subtype contains several zones that are too small to be 
mapped where Leptadenia spartium forms dense, almost pure stands, along 
with the herbaceous species mentioned. 
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Figure 5-15. A typical setting of type S2 is shown (above). Combretum 
glutinosum, Acacia senegal, Cenchrus biflorus and Indofera aspera are 
the dominant species. Calitropis procera is the large-leaved species in 
the center of the photo . A baobOb tree is on the horizon. Inclusions of 
subtype S2b are shown (below) . Leptadenia spartium, Cenchrus bifloris and 
Indofera as~era constitute the species of this photo, taken about 25 km 
east of Kif a. 
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The vegetation lacks proteinaceous matter during the hot 
but is otherwise suitable for other season 9razing (P1 to 3) . 
is generally good to excellent and apparently stable. 

season (P4), 
Condition 

(26) S3: Sahelian, Sandy Landscapes with Acacia senegal, Balanites aegyptiaca, 
Cenchrus biflorus, Aristida mutabilis, and Hel i otropium bacciferum. 
It is found in sandy soils, sometimes slightly si l ty , sometimes compacted, 
with nearly level to gentle slopes. Ground cover compositi on is shown 
in Fig. 5-17 . 

Woody population 
height 
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cover 
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Fig. 5-17 Stratification Diagrams, Type S3 

Herbaceous Population 

10 20 30 40 SO bO 70 80 90 100" 

Grazing is suitable during the rainy to cold seasons (PI to P3). 
A very pronounced lack of proteinaceous matter occurs during the dry 
season. The condi tion varies depending on the degree of exploitation. 
Degradation was noted in the Guerou-Diouck region . 

(27) S3X: Composed of S3 types (55%) and 02 (45%). 

(28) S3Y Composed of S3 types (60%) and 04 (40%). 

(29) S3Z: Composed of type 53 (50%), RGI (20%), OX (20%), and Rl (10%). 

(3D) S30: Composed of type 53 (40%), RGI (35%), and 03 (25%). This unit 
contains very fragile rangeland and has experienced severe wind erosion. 
It has very reduced carrying capacity compared to the best S3 units. 
Advanced degradation on sands and dunes in the Djonaba area (Brakna region) 
were observed. 
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(31) 54: Sandy to Sandy Loam Landscapes with Pterocarpus lucens, Aristida 
mutabilis, Andropogon spp, and Indigofera astragalina. It is found on 
sandy to sandy loam soils \~ith many rocky outcroppings (15%). There are 
also many small silty clay depressions with Guiera senegalensis, and 
Eragrostis pilosa, and small wadis (10% alluvial deposits). The unit 
is generally in broken landscapes. The ground cover composition is illustra
ted in Fig. 5-18. 

Woody 'Population Herbaceous Populaton 
height 

60 70 80 90 100" 10 20 30 40 50.60 70 80 90 100'; 

Fig. 5-18 Stratification Diagrams, Type S4 

This unit is suitable for year-round rangeland as a result of the 
variety of its herbaceous vegetation as well as its abundant woody strata. 
Water availability, however, limits its utility during P3 and P4. The 
pasture is in excellent condition and is stable for the most part. Cli
max vegetation dominates the composition of this unit. 
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(32) 55: Sahelo-Saharan Sandy Landscapes with Commiphora africana, Lepta
denia spartium, Cenchrus spp, and Panicum turgidum. It is found in 
habitats without considerable relief. Wadis are rare and covered with 
a mantle of sand (see type 01). The ground cover composition is shown 
in Fig. 5-19. The abundant dry matter and the wide sample range are due 
to the highly variable contribution of Panicum turgidum. 
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Fig. 5-19 Stratification Diagrams, Type S5 

Herbaceous Population 

10 20 30 40 50 60 70 80 90 100~ 

Lack of nitrogenous matter in P3 - 4 season are limiting factors 
for year-round suitability for pasture. The conditions are fair to very 
good depending on the animal stocking rate and the availability of water 
for the animals. This unit is somewhat degraded in the Trarza, but good 
in the Assaba. 

(33) 55X: Composed of types S5 (70%), and RG1 (30%). 

(34) 55Y: Composed of types S5 (70%) and D4 (30%). 

(35) 55Z: Composed of types 55 (60%), R1 (20%). and D5 (20%). 
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(36) 56: Saharan Sands with Acacia raddiana, Commiphora africana, Far
setia ramosissima, and Cyperus jeminicus. It 1S found on fine sand~ 
more or less compacted, with little relief. The ground cover composition 
is shown in Fig. 5-20. 
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Fig. 5-20 Stratification Diagrams, Type S6 

Herbaceous Population 

10 20 30 40 SO 60 70 80 90 100~ 

This unit is suitable rangeland for camels, especially in PI and P2. 
The condition is highly variable depending on the stocking rate andr.the 
recent rainfall. Overall, the condition is fair. 

(37)56X: Composed of types S6 (70%), Rl (15%), and D5 (15%). 

(38) S7: Sands On The Tagant with Boscia senegalensis, Maerua crassifolia, 
Panicum turgidum, and Cenchrus~. It is found on coarse, shallow sands, 
on lithic soils, or on regs. The terrain is flat to undulating with 
several dune formations along the eastern edge of the plateau. The ground 
cover composition is displayed in Fig. 5-21. 
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Fig. 5-21 Stratification Diagrams, Type S7 

This pasture is not suitable for use in P3 - 4. This unit is subject 
to, and has experienced, rapid degradation from wind erosion. The herba
ceous annuals were sparse in 1980-81 due to lack of r.ain. 

(39)S~ Composed of types S7 (60%), RG4 (25%), and R1 (15%). 

(40)SRR: Composed of S3 (40%), R2b (30%), RG1 (25%)<, and RG2 (5%). 
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L. Pasture Cover Types of Loams 

Table 5-8 lists species abundance for the major 'L' cover types. 
The carrying capacity data for all 'L' cover types is shown in Table 
5-9. Table 5-8 and 5-9 should be referred to for each cover type descrip
tion in the text. 

(41) ll: Sudano-Sahel ian Landscapes, Generally Loamy, with Balanites 
aegyptiaca, Adansonia digitata, Schoenfeldia gracilis, and ·Zornia glochi
diata. It is found on loamy sand to dominantly sandy loam soils. The 
terrain is broken with numerous rocky outcroppings typical of those within 
types R2a or R2b (10%). A dense to very dense drainage system (small 
wadis of type 02, about 20%) is found throughout the area. The ground. 
cover composition is shown in Fig. 5-22. 
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cover 

Fig. 5-22 Stratification Diagrams, Type L1 

Herbaceous Population 

10 20 30 40 50 60 70 80 90 100l: 

There are two subtypes. L1a is somewhat sandy with Combretum ~
tinosum, Aristida mutabilis, Eragrostis tremula, and Indig6fera ~
galensis (Fig. 5-23). While, LIb is somewhat loamy with Acacia flava, 
Aristida adscensionis, and Aristida funicalata. 

This unit is suitable for year-round rangeland due to the abundance 
of the woody stratum, but it is subject to reduced capacity at the end 
of season. Owing to erosion and trampling, a slow deterioration is likely 
to occur. This will result in the eventual replacement of type Lla by 
LIb, and ultimately LIb will be replaced by type RG2. 

(42) LlaX: Composed of L2a (70%), and Dlb (30%). 
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Table 5-8. Species abundance for 'L' cover types. 

L1 L2 L3 

Andropogon amplectens R 

Andropogon gayanus R 

Aristida adscensionis X 

Aristida- funiculata X 1,21 
Aristida mutabilis 2 2 3 
Cenchrus biflorus 1 2 2,31 
Cenchrus prieurii R X 1 
Chloris prieurii R R 

Chloris virgata X 

Cymbopogon achoenanthus 
Dactyloctenium aegyptium X 1 R 

Enneapogon desvauxii R 1 
Eragrostis cilianensis R X 

Eragrostis pilosa 1,21 
Eragrostis tremula 11 
Latipes senegalensis R X 

Panicum lactllm _ R R 

Panicum turgidum + 

Pennisetum pedicellatum 
Schoenfeldia gracilia 3 2,31 R 

Tetrapogon cenchrifomis + 
Tragus racemosus 11 1 
Aerva javanica X 

Alysicarpus ovafifolius 1! R 

Blepharis linariifolia R 

Boerhavia repens + 
Cassia mimosoides 1 
Cassia tara X R 

Chrozophara bracchiana R 

Ci trull us calocynthjs 11 
Carchorus depressus R 
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Table 5-8. (Cont'd) 

L1 L2 L3 

Farsetia ramosissima 2 
Heliotropium bacciferum R + 
Indigofera astragalina X 

Indigofera senegalensis l.! 1,2! 2 
Limeum vi scosum R 1 
Mollugo nudicaulis X + 

Morettia canescens R 

Polycarpea linearifolia R + 

Tribulus terrestris X I! 
Zornia glochidiata 2 X 

Acacia flava X 

Acacia raddiana R 

Acacia ·senega·l 1 1 R 

Acacia seyal 2! 
Adansonia digitata + R 

Adenium obesum R 

Balanites aegyptiaca 2 1 + 

Boscia seneqalensis R 3 I! 
Calotropis procera X R X 

Caoparis decidua 1! 

Combretum acculeatum R 

Combretum glutinosum 1 
Commiphora africana R R 

Grewia bicolor R 

Guiera senegalensis R 

Leptadenia spartium X 

Maerua crassifolia 2 
Pterocarpus lucens R 

Sclerocarya birrea X 

Sterculia setigera X 

Ziziphus mauritiaca + R 

Ziziphus spinacristi R 
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Table 5-9. Significant properties for the pasture cover types of loamy landscapes, 'L'. 

Estimated Estimated 
Harvested Yields Estimated Total Seasonal 
of Herbaceous Carrying Carrying Carryi ng Carrying 

Area Layer (kg dry Capacity Capacity Capacity Capacity 
Cover Type Subtype (km2) matter/hal (TBU/ha) (TBU/yr) Class (TBU/ha) 

Average Range 
L1 Lla, Llb 6400 740 260 0.16 102,500 2 Pl-2: 0.23 

P3 : 0.16 
P4 : 0.10 

Llax 230 0.18 4,100 2 
L2 3260 840 620 0.18 59,000 2 Pl-2: 0.23 

P3 : 0.15 
P4 : 0.10 

L2X 740 0.17 12,600 2 
'" L3 530 460 43(l 0.10 2 Pl-2: 0.14 w 530 ...... 

P3 : 0.08 
P4 : 0.04 



Figure 5-23. A typical setting for subtype Lla is shown. Combretum 
glutinosum, Aristida mutabilis, Eragrostis tremula and Indigofera aspera 
constitute this landscape southwest of Selibaby. 
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(43) l2: Sahel ian Landscapes, Generally Loamy, with Boscia senegalensis, 
Acacia senegal, Schoenfeldia gracilis, and Cenchrus biflorus. This unit 
is found especially in valley sites situated near rocky or lateritic 
plateaus. Rocky outcroppings constitute about 15% of this unit. The 
drainage network is well developed; major wadis have been mapped separately. 
The ground cover composition is shown in Fig. 5-24. 
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Fig. 5-24 Stratification Diagrams, Type L2 

Herbaceous Population 
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The pasture is suitable for year-round grazing, but capacity is 
considerably reduced in P3 - 4. The overall pasture condition is from 
fair to good. 

(44)l2X: Composed of types L2 (85%) and 02 (15%). 

(45) L3: Sahel ian Loamy Landscapes with I~aerua crassifol ia, Balanites 
aegyptiaca, Aristida mutabilis, and Enneapogon desvauxii. It is found 
on sandy loams to loamy sands in moderately wide, nearly level interdunal 
depressions. The ground cover composition is shown in Fig. 5-25. 
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Fig. o 5-25 Stratification Diagrams, Type L3 
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The pasture is reduced to little or no suitability for grazing by 
the end of the dry season. The pasture is in mediocre condition. The 
irregularity of rainfall in 1980 had produced a wide range of biomass pro
duction estimates (see Table 5-8). 

RG. Pasture Cover Types of Regs 

Table 5-10 lists species abundance for the major 'RG' cover types. 
The carrying capacity data for all 'RG' cover types are shown in Table 
5-1l. Tables 5-10 and 5-11 shouTd be referred to for each cover type 
description in the text. 

(46)R(;1: Barren Sahel ian reg with Acacia flava, Balanites aegyptiaca, 
and Schoenfeldia gracilis. This cover type is found in fine gravel land
scapes, more or less impermeable, often rich in sodium. Shallow sands 
or loams make up about 25% of the type. A very dense drainage system with 
many wadis of different sizes provides the environment where the bulk of 
the vegetative biomass is produced. The ground cover composition is shown 
in Fig. 5-26. 
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Table 5-10. Species abundance for 'RG' cover types. 

RGI RG2 RG3 RG4 RG5 RG6 

Andropogon gayanus 
Aristida adscensionis R 1,2! X 1! X R 
Aristida funiculata 1! 1! X X X 

Aristida mutabilis X R 1! X 3! R 
Cenchrus biflorus X I! 4! X 

Cenchrus prieurii R 1! X 

Chloris prieurii R X 

Chloris virgata R R R 
Cymbopogon achoenanthus R X 1 

N Dactyloctenium aegyptium R X R w 
(J1 

Echinochloa colona 2! 
Enneapogon desvauxii X R X 

Eragrostis cilianensis R X R 
Eragrostis pilosa 1! 2 2,3! 
Eragrostis tremula R 1! 
Latipes senegalensis R 
Panicum lactum 11 3! 
Panicum turgidum R 1 
Pennisetum pedicellatum !1 R 
Schoenfeldia gracilia 1,21 3 2,3! . 1 3 
Tetrapogon cenchrifomis R 1) X 

Tragus racemosus R R 
Aerva javanica R X + 



I --- ---
Table 5-10. (Cont'd) 

RGI RG2 RG3 RG4 RG5 RG6 

Alysicarpus ovafifolius R X + 
Blepharis linariifolia R R 
Boerhavia repens R 2! 
Cassia mimosoides 
Cassi a tora R 1! X R 3! 
Chrozophora bracchiana X 

Citrullus colocynthis R R R 
Cleome viscosum R R R 
Corchorus depress us R X 

N 
Corchorus tridens w R X C'I 

Crotolaria saharae X 

Cyperus jeminicus 
Farsetia ramosissima R 2,3! 
Heliotropium bacciferum R X R 
Indigofera argentea X 
Indigofera senegalensis 1! 1 X X 
Limeum vi scosum X 

Mollugo nudicaulis R R R R 
Morettia canescens R X 

Pandiaka heudelotii 
Polycarpea linearifolia R R 
Tribulus terrestris 1! R 1 X 1 ---
Zornia glochidiata X X 



Table 5-10. (Cont'd) 

RGI RG2 RG3 RG4 RG5 RG6 

Acacia flava 1,21 R I! + X 

Acacia raddiana R R + 
Acacia senegal X R X 

Acacia seyal R 2,3! 1 ! 
Adansonia digitata R 11 + R X 

Aden i um obesum R X X 

Balanites aegyptiaca 1 1,2! X X 2 X 

Boscia senegalensis X R 2,3! 1 11 1,2! 
Calotropis procera R X R 

N 
W Capparis decidua X R R X ...., 

Combretum acculeatum R X R X 11 
Combretum glutinosum I! R X 

Commiphora africana R R 1 1! R 
Euphorbia balsamifera R 1,3 ! 
Grewia bicolor 11 R 
Guiera senegalensis R 
Leptadenia spartium R 1 
Maerua crassifolia R R I! 1 
Pterocareus lucens X 

Sclerocarya birrea X 

Sterculia setigera X 

Ziziphus mauritiaca R X R I! 
Zizi/lhus seinacristi R 
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Table 5-11. Significant properties for the pasture cover types of reg landscape, 'RG' . 

Estimated Estimated 
Harvested Yields Estimated Total Seasonal 
of Herbaceous Carrying Carrying Carryi ng Carrying 

Area layer (kg dry capacity Capacity Capacity Capacity 
Cover Type Subtype (km2 l matter/hal (TBU/ha l (TBU/yrl Class (TBU/hal 

Average Range 
RG1 14,160 120 • 110 0.025 35,400 1 PI :0.08 

P2 : 0.02 
RG1X 80 0.06 500 1 
RG1Y 810 0.06 4,900 1 
RG1Z 1700 0.02 3,400 1 
RG1Q 610 0.08 4,900 1 

N RG2 3850 560 330 0.12 46,200 2 Pl-2: 0.17 
w P3 : 0.08 co 

P4 : 0.05 
RG3 RG3a, RG3b 4140 350 19 0.074 30,700 1 Pl-2 : 0.11 

P3 0.05 
P4 0.03 

RG3X 50 0.09 500 1 
RG4 2220 170 120 0.036 8,000 1 PI 0.09 

P2 0.04 
P3 0.015 

RG4X 2600 0.04 10,400 1 
RG4Y 690 0.055 3,800 1 
RG4Z 760 0.05 3,800 1 
RG4Q 280 0.025 700 1 
RG5 (iliO 550 370 0.12 6,700 2 Pl-2: 0.14 

P3 : 0.10 
P4 0.07 

RG6 440 310 280 0.065 2,900 1 P2 : 0.15 
P3 : 0.05 

RG7 4170 430 0.09 37,600 1 Pl-2: 0.16 
P3 : 0.05 



Woody Population 

height 
3m 

2 

1 

0,5 

Herbaceous Population 

10 20 30 40 SO 60 90 l00S 10 20 30 40 SO 60 70 80 90 100'11 cover 
Fig. 5-26 Stratification Diagrams, Type RG1 

The grazing on this ,pasture type is of limited sui'1:ability only after 
the rainy season. This unit is in mediocre condition with extremely variable, 
conditions in the wadis. The successional tendencies are unknown. 

(47)RG1X: Composed of types RG1 (80%), and D1b (20%). 

(48)RG1Y: Composed of types RG1 (55%), S3 (25%), D4 (10%), and R1 (10%). 

(49)RG1Z: Composed of types RG1 (75%), and R1 (25%). 

(50)RG1~: Composed of types RG1 (50%), S3 (30%), and D3 (20%). 

(51)RG2: Sudano-Sahelian Reg with Acacia seyal, Adansonia digitata, 
Schoenfeldia gracilis, and Aristida adscensionis. Lithic and gravelly 
soils dominate the setting of this unit. Sandy loam to clay loam textures 
are found in microdepressions. The landscape is composed of a relatively 
broken terrain. The ground cover composition is illustrated in Fig. 5-27. 

Woody Population Herbaceous Population 

height 

90 l00S 10 20 30 40 so 60 70 80 90 l00S 

cover 
Fig. 5-27 Stratification Diagrams, Type RG2 

Suitability for grazing is extremely reduced in the dry seasons 
(P3 - 4). The condition of this unit is fair to good; however, successiona~ 
tendencies are unknown. 
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(52)RC13: Sahel ian Reg with Boscia senegalensis, Adansonia digitata, 
and Schoenfeldia gracilis. This unit is characterized by two physiographic 
settings of the subtypes RG3a and RG3b. RG3a is a mosaic of cuirasses 
with numerous clayey to loamy depressions and nearly level, shallow sandy 
soils. RG3b also is found on cuirasses, with fewer depressions than 
RG3a on the sandstone plateaus, whose flanks more or less sheer. The 
plateau tops-are nearly level. The ground cover composition is shown 
in Fig. 5-28. 
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Fig. 5-28 Stratification Diagrams, Type RG3 

This unit is suitable for rangeland principally in PI and P2; criti
cal lack of water occurs in type RG3b during the dry season. 

The dominant species of-RG3a are Acacia flava, Eragrostis tremula, 
and Tribulus terrestris; while RG3b is dominated by Grewia-bicolor~ 
Maerua-crassifolia, Cymbopogon schoenanthus and Arjstida adscensionis. 
Relatively advanced degradation of RG3a is characterized by barren. loamy 
sand plates and dominated by worthless ephemeral nitrogen-loving species. 
RG3b rangeland type is in good, stable condition. 

(53) R<33X: Composed of types RG3a (75%). and 02 (25%). 

(54) RC74: Reg on High Sandstone Plateau with Euphorbia balsamifera, 
Boscia senegalensis, and Cymbopogon schoenanthus. This cover type is 
found on more or less impermeable soils sometimes with a shallow aeolian 
cover. Numerous small wadis and ponds typical of types 01 and 02 are 
commonplace in this unit. Relief is level to undulating. The ground 
cover composition is shown in Fig. 5-29. 
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This pasture type is suitable for year-round grazing since it has 
a significant woody stratum. In effect, it is lack of water for animals 
that limits the animal load on these rangelands. This unit is in good 
condition and is apparently stable. 

12m 

10 
, 8 

height 
Woody Population 

100" 
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0,5 

10 20 30 40 50 70 80 90 100" 

Fig. 5-29 Stratification Di'agrams, Type RG4 

This cover type is suitable for essentially the rainy season grazing. 
It is in relatively good condition. Its successional sequences are unknowr 

(55) RG4X: Composed of types RG4 

(56) RG4Y: Composed of types RG4 

(50%), Rl (30%), 

(40%), S7 (35%), 

and S7 (20%). 

and Rl 

(57) RG4Z: Composed of types RG4 (70%), S7 (25%), and Rl 

(58) R(;4~:Composed of types RG4 (60%), and Rl (40%). 

(25%). 

(5%). 

(59)RG5: Sudano-Sahel ian Highland Reg with Pterocarpus lucens, Acacia 
seyal, Schoenfeldia gracilis, and Pandiaka heudelotii. It is found on 
lithosols and rocky folds with small rocky wadis, strongly gullied. It 
has gentle to very pronounced slopes. The ground cover composition is 
shown in Fig. 5-30. 

height Woody Population Herbaceous Population 

10 20 30 40 50 60 70 90 100" 10 20 30 40 50 60 70 80 90 100" 

cover 

Fig. 5-30 Stratification Diagrams, Type RG5 
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(60)R<36: Sahel ian-Saharan Reg with Boscia senegalensis, Capparis decidua, 
Panicum turgidum, and Farsetia ramosissima. It is found on undulating 
reg with shallow drainage channels where the majority of herbaceous pro
duction is found. A few treeless, cultivable clayey-argillaceous depressions 
(such as Oblat Boit, south of Tamoussoumit) are located within this unit. 
The ground cover composition is shown in Figure 5-31. 

Woody Population Herbaceous Population 
height 
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cover 
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Fig. 5-31 Stratification Diagrams, Type RG6 

It is suitable for camel 
the beginning of dry season. 
on these lands during 1980-81 
tential. 

grazing at the end of the rainy season and 
Its condition is good; observed production 
appears to be around their productive po-

(61) R<37: Sahel ian-Sudano Landscapes on Lithosols with Commiphora 
africana, Pterocarpus lucens, Schoenfeldia graciTis, and Aristida adscensionis. 
It is found on gravelly soils with shallow, clayey horizons. The lands 
consist of low tablelands. The sideslopes of the tablelands produce 
an excellent, but inaccessible, pasture with Andropogon gayanus and-
Blepharis linarufolia. 

It is suitable for limited grazing at the end of the annual pastoral 
cycle. Watering points for animals in dry season are nonexistent. It 
is in good condition. 

The inaccessibility of this unit made field characterization impracti
cal. Consequently, this cover type was not seen extensively in the field. 
The definition and description of this unit is based on only one sample 
located at the periphery of the delineated area. 

R. Pasture Cover Types of Rocky Lands 

Table 5-12 lists species abundance for the major 'R' cover types 
and a single alluvial cover type, A. The carrying capacity data for all 
'R' cover types are shown in Table 5-13. Tables 5-12 and 5-13 should 
be referred to for each cover type description in the text. 
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Table 5-12. Species abundance for 'R' cover types and cover type 'A' . 

Rl R2 A 

Andropogon amplectens X R 

Andropogon gayanus 1 4 

Aristida adscensionis + 2,3! X 

Aristida funiculata R X R 

Aristida mutabilis R 1! 
Cenchrus biflorus R X 

Chloris prieurii R 

Cymbopogon achoenanthus + 
Dactyloctenium adgyptium X X 

Eragrostis ci 1 ianensi s R R 

Eragrostis pilosa R 3! 
Eragrostis tremula R 

Latipes senegalensis R 

Panicum lactum R X 

Pennisetum pedicellatum X 3 
Schoenfeldia gracilia X 1,2! 2 
Tetrapogon cenchrifomis 2 
Tragus racemosus R 

Aerva javanica 
Blepharis linariifolia 
Blainvillea gayana 1!2 
Cassia mimosoides 2 
Cassia tora R X 

Cleome viscosum X I! 
Corchorus depressus R 

Indigofera astragalina R 2 
Indigofera senegalensis R R X 

Limeum viscosum R 

Mollugo nudicaulis R R 

Morettia canescens R 

Pandiaka heudelotii R 2! 

243 



Table 5-12. (Cont'd) 

R1 R2 A 

Polycarpea linearifolia R X 

Tribulus terrestris R R 
Zornia glochidiata R R 
Acacia flava R 
Acacia raddiana R 
Acacia senegal R 
Acacia seyal R 4 

Adansonia digitata R R + 
Adenium obesum +! X 

Balanites aegyptiaca R X 

Boscia senegalensis 1 R 
Calotropis procera R 
Capparis decidua R 
Combretum acculeatum X 1 

Combretum glutinosum R 1,2 ! X 

Commiphora africana R 1,2! X 

Euphorbia balsamifera 1,3 ! 
Grewia bicolor X 

Guiera senegalensis R I! 
Leptadenia spartium R 1 

Maerua crassifolia R 

May tenus senegalensis 2 
Pterocarpus lucens R 
Stericulia setigera X R 
Ziziphus mauritiaca R 

Ziziphus spinacristi X 

-
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Table 5-13. Significant properties for the pasture cover types of rocky landscapes, I R I. 

Estimatec\ -, Estimated 
Harvested Yields Estimated Total Seasonal 
of Herbaceous Carrying Carrying Carrying Carrying 

Area Layer (kg dry Capacity Capacity Capacity Capacity 
Cover Type Subtype (km2) matter/hal (TBU/ha) (TBU/yr) Class (TBU/ha) 

Average Range 
R1 2800 90 120 0.01 2,800 1 
R2 R2a, R2b, 1580 1100 750 0.12 19,000 2 Pl-2: 0.16 

R2c P3-4: 0.07 
RX 730 0.06 4,400 1 
R1X 1820 0.05 9,100 1 
RIY 280 0.045 1,300 1 
RID 800 0.015 1,200 1 

N R1DD 500 0.01 500 1 +> 
'" 



.; 

(62) Rl: 5ahelian-5aharan Rocky Landscapes with Euphorbia balsamifera, 
Boscia senegalensis, Aristida adscensionis, and Tetrapogon cenchriformis. 
This pasture cover type is found on shallow., aeolian sands over sandstone. 
The ground cover composition is shown in Fig. 5-32. 

The inaccessibility to these rangelands is such that their real 
range value is estimated at half their theoretical value. The pasture 
can be used only by goats in vicinity of permanent settlements and nomadic 
encampments. It is in good condition and is stable. 

(63) R2: 5ahelo-Saharan Rocky Landscapes with Combretum gl utinosum, 
Commiphora africana, Aristida ascensionis, Tetrapogon cenchriformis, 
and Andropogon gayanus var. Bisguamualatus. It is found on shallo~1 aeolian 
sands over granitic rocks or sandstone. The ground cover composition 
is displayed in Fig. 5-33. 

There are three subtypes. R2a is dominated by Pterocarpus lucens 
and Andropogon amplectens; R2b by Grewia bicolor, Adenium obesum, and 
Aristida mutabilis; and R2c by Guiera senegalensis; Pterocarpus lucens, 
5choenfeldia gracilis, and Elionurus elegans (Fig. 5-34). 

This unit is often inaccessible to large ruminants; its carrying 
capacity is, therefore, estimated at half of what the biomass sampling 
would indicate. It is suited for year-round rangelands, especially 
during PI - 2. Its condition is good to very good. 

(64) RX: Composed of types Rl (40%), 53 (40%) and RG1 (20%). 

(65) RlX: Composed of R1 (70%), and 53 (30%) • 

(66) RlY: Composed of R1 (75%) , and 55 (25%). 

(67) RlD: Composed of R1 (90%) , D4 (5%), and DX (5%) • 

(68) RlDD: Composed of Rl (85%), DX (10%), and D5 (5%). 

o and A. Pasture Cover Types of Alluvium 

Table 5-14. lists species abundance for the major '0' and 'A' cover 
types. (Pasture cover type A is listed in Table 5-12). The carrying 
capacity data for all '0' and 'A' cover types are listed in Table 5-15. 
The above tables should be viewed as each cover type is described in 
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Fig. 5-32 Stratification Diagrams, Type Rl 
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Fig. 5-33 Stratification Diagrams, Type R2 
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Figure 5-34. Subtype R2c is illustrated by a pasture in excellent con
di t ion. Guiera senegalensis, Acacia senegal and Acacia seyal make up 
the woody stratum at this site. 
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Table 5-14. Speci es abundance is presented for cover types '0' and IAI. Pasture Type RK is also included. 

01 02 AS AM AT AlH AW2 RK AL 

Aristida adscensionis R ) 

Aristida funi!;;ulilta 1! X 

Aristida mutabil is R R 2,3! 

Brachiaria xantholelJca X 

Cenchrus biflorus R R R R 2,3! R 

Chloris pil osa R 1 
Crypsis schoenoides 2 X R 

Cynadon dactylon 1,3! 
Dactyloctenium aegyptium X X 1 ! 
Dinebra retroflexa X 

Echinochloa co 1 ona 3 3! 3! X R 2 

Echinochloa ~yramidalis X 

Echinochloa stagninil 3! 

Eragrostis pilosa X 3 4 2 2 3! 

Eragrostis tremula X R R X 

Latipes senegalensis R 2 
Panicum laetum 3 3 2 2 X X 

Panicum turgidym 1,2! X R R 

Phragmites communis X 

Sacciolepis africana 1! 

Schoenfeldia gracilia R X 2! X X 1,3! 

Sporobolus helvolus X X 

Tragus racemosus R X R 

Urginea indica X 

N 



Table 5-14. (Cont'd) 

01 02 AS AM AT AWl AW2 RK AL 

Vetiveria nigritana X R 

Indigofera senegalensis 1 X X R X 

Jussiaea perrenis 1 ! 
Lotus arenarius 1 
Lotus gl inoides R 2 

Polycarpea nivea 1 
Psoralea pl icata R 3 
Sal sola barymosa 1 2 
Sesbania rostra tum 2! 
Sphenoclea zeylanica X X 3! 
Suaeda fruticosa + 
Tribulus terrestris X R R 1,21 
Vahlia digyna R X X 

Zornia glochidiata X 

Zygophyllum simplex + 
Acacia flava l! 1 ! R 

Acacia nil otica var. adansonfi R X 
Acacia nilotica var. nilotica 3 X # X 31 
Acacia raddiana 1,2 ! X 

Acacia senegal R R 21 
Achyranthes aspera X 

Aeschynomene elaphroxylon R X 

Aeschynomene indica 2! 2! R R R X 

N 
U1 
0 



Table 5-14. (Cont'd) 

01 02 AS AM AT AWl AW2 RK AL 

\eschynomene nilotica 2 

\rthrocnemum glaucum 4 
ergia anmanioides . R 2! X R 

lumea aurita X R R 
,orreri a chaetocepha 1 a 2,3! 3! 
orreria verticillata X R 3 

:assia ital ica R 

:assia tora X X 2 R 

:istanche purpurea + 
:itrullus colocynthis 1 
:orchorus depressus X R 1 
:orchorus 01 itorius X 

:ressa cretica 2 
:yperus auricomus R 11 R 

:yperus divers 11 

:yperus i ri a X 
:yperus rotundus X R 

31imus lotoides R R X 11 X R X 

lel iotropium bacciferum + R 

leliotropium ovalifolium 1 R 

leliotropium strigosum + 
'\cacia seyal 1,2! R X 2 R 

'\dansoni a digitata + 



lable 5-14. 

Anogeissus leiocarpus 
Balanites aegyptiaca 
Bauhinia reticulata 
Bauhinia refuscens 
Boscia senegalensis 
Calotropis procera 
Capparis decidua 
Commiphora africana 
Euphorbia balsamifera 
Grewia bicolor 
Guiera senegalensis 
Indigofera oblongifolia 
Leptadenia spartium 
Maerua crassifolia 
May tenus senegalensis 
Mitragyna inermis 
Nitraria retusa 
Salvadora persica 
Tamarix senegalensis 
Ziziphus mauritiaca 
Ziziphus mucronata 
Ziziphus 

N 

'" N 

spina~cristi 

(Cont'd) 

01 02 AS 

X 

1,2! 1 

R X 

2 X 

R 

2! X 

11 
3! 

X 

X 
R 

X 

X R 

R 

2! 
1 ! 

3 

R 2 
R 

AM AT AWl AW2 RK AL 

R 

X 11 2! 11 
X 2! 

+ + X 

11 R 

X + R R R X 

R X 

R 

R 1 
R 

X 

X 11 R 1 
X 

R 

X 

R R X 

1 X 

2! R 
R 1 X R 

R R X R 

R X R R 



Tabl e 5-15. Significant properties for the pasture cover types of alluvial landscape, '0' and 'A'. 

Estimated Estimateq 
Harvested Yields Estimated Total Seasonal 
of Herbaceous Carrying Carrying Carrying Carrying 

Area Layer (kg dry Capacity Capacity Capacity Capacity 
Cover Type Subtype (km2) matter/hal (TBU/ha) (TBU/yr) Class (TBU/ha) 

Average Range 
01 210 520 340 0.11 2,300 2 
02 3010 2980 990 0.63 190,200 4 P3-4: 1.31 
AWl AW1a, AWlb, 1630 1930 1380 0.41 67,200 4 P3-4: 0.80 

AWlc, AWld, 
AWlx 

AW2 AW2a, AW2b, 2470 2160 1390 0.54 133,400 4 P3-4: 1. 07 
AW2c, AW2d 

'" 
IC 100 130 110 0.03 300 1 PI-2: 0.055 

Ul 
AL w 200 3470 620 0.73 14,600 4 P3-4: 1. 44 
AM 150 1610 1020 0.34 5,400 4 P3-4: 0.67 
AT 150 780 670 0.16 2,500 2 P3-4: 0.32 
AS 650 920 590 0.19 12,500 3 P2 : 0.15 

P3-4: 0.31 
A 100 1520 370 0.32 3,200 3 P3-4: 0.63 
RK 870 630 370 0.13 11 ,400 2 Pl-2: 0.17 

P3 : 0.13 
P4 : 0.07 



• 

the text. One complex pasture cover type, RK, is included with this general 
grouping; it consists of dunes and overflow channels, from Senegal River 
floodplain to Lake'R'Kiz. 

(69) 01: Sandy-Saharan Wadis (Oueds) with Acacia raddiana, Boscia sene
galensis, Panicum turgidum, Citrullus colocynthis, and Indigofera se~e
galensis. It is found on more or less deep aeolian sands over alluvlum. 
Non-alluvial lowlands are reg or sandy soils. The ground cover cpmposition 
is shown in Fig. 5-35. 

height 

Woody Population 

30 40 50 60 70 80 90 100% 

cover 

Herbaceous Population 

3m 

2 

0,5 

10 20 30 40 50 60 70 80 90 100% 

Fig. 5-35 Stratification Diagrams, Type 01 

This cover type should be utilized as rangeland reserve for the end 
of the annual cycle (P3, P4). The condition of this type is mediocre 
to fairly good. 

(70) 02: ~lajor Wadis (Oueds) with Acacia ni:Jotica, Acacia seyal, Echinoch
loa colona, and Aeschynomene indica (Fig. 5-36). This cover type is 
found on clayey to sandy loam soils. The' riverbed typically consists 
of coarse sand. Other soils types are irregularly distributed i'n bands 
according to overflow and deposition patterns. The ground cover types 
are shown in Fig. 5-37. 
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Figure 5-36. Type 02 is typified by Acacia nilotica and Acacia seyal 
in primary floodplains. 
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Fig. 5-37 Stratification Diagrams, Type 02 
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The relatively luxuriant vegetation of the wadis should be kept as a· nu
tritive'reserve for the end of pastoral cycle; i.e., end of hot season and 
beginning of rainy season •. (See Section V for a discussion of this ques
tion). The condition of this type is generany mediocre. Often, wadis 
are denuded of palatable vegetation shortly after the end of rainy season. 
Due to intensive trampling during the rainy season, a surface crust 
is produced on fine-textured soils. In other respects, non-palatable 
or slightly palatable species (Cassia tora, and Borreria spp.) predominate 
and act as an index. 

(71)~VV1: Low Alluvial Plain (Estuary) with Acacia nilotica, Tamarix 
. senegalensis, Indigofera oblongifolia, Eragrostis pilosa, and Panicum 
lactum. The unit is, found on a variety of soils, especjally compacted 
1 oams, annually flooded verti so 15, and other hydromorphi c soi 1 s. ~1ajor 
habitats include ridges of steep riverbanks, maritime lagoons, flooded 
settling basins, and silty areas, which are rarely or never flooded. 
The halomorphic soils that exist in this unit have gained profile salinity 
from the penetration of ocean water in the estuary. The ground cover 
composftion for AWlc and AWld is shown in Fig. 5-38a and 38b. 

There are five subtypes. AWla is found as' de'nse forests on hydromor
phic clay with Acacia nilotica v. nilotica, Mimosa digra, Echinochloa 
colona, and Aeschynomene spp. AWlb consists of cultivated"ver.tisols ,and 
fallow lands with Indigofera oblongifalia, Bauhinia reticulata, Panlcum 
laetum, and Ciperus auriconus. AWlc is the treeless acquatic plalns 
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Fig. 5-38a Stratification Diagrams, Type AWlc 
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Fig. 5-38b Stratification Diagrams, Type AWld 
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with Oryza longistamimata, Typha australis, Sporobolus helvolus, and 
Sphenoclea zeylanica. AWld is composed of thin-forest on varied silts 
(loams) and other undifferenciated landscapes with Acacia nilotica v. 
adansonii, Balanites aegyptiaca, Salvadora persica, and Aristida funi
culata. AWlx is the permanent littoral lagoons with no vegetation. 

This pasture, especially at the end of the pastoral cycle. The general 
condjtion of this unit is fairly good to mediocre. As in pasture type 
02, this rangeland often suffers from over-exploitation, and especially 
from ill-timed exploitation. Shifting cultivatio~ and uncontrolled tree 
cutting result in devastation; the concentration of herds during the rainy 
season (during the period which these rangelands should be left unexploited) 
diminishes the basic productivity on the heavy soils. 

(72)~~2: Alluvial Plain Upstream (from the estuary of the Senegal 
River) with Bauhinia spp., Acacia seyal, Eragrostis pilosa, and Panicum 
laetum. It is found' on the same soils and habitats as the preceding 
type, but on non-ha1omorphic soils. The ground cover composition for 
AW2a and AW2d is illustrated in Fig. 5-39a and 5-39b. 

Four subtypes constitute this cover type. AW2a is found on dense 
forest on hydromorphic soils with Acacia ni10tica V. nilotica, Ziziphus 
mucronata, Cassia tora, and Sphenoclea zeylanica. AW2b consists of cul
tivated vertisols and fallow lands with Acacia'aibida, Schoenfe1dia 
gracilis, Aristida funicu1ata, and Cassia tora. AW2c is found on the 
flooded silt-plain with Bergia suffructico~Indigofera ob10ngifolia, 
Era rostis pilor' and Ipomoea asarifoHa. AW2d is described as a light
forest savanna on varying silts, and other undifferenciated habitats 
with Balanites aegyptiaca, Bauhinia spp., Schoenfeldia gracilis, and 
Dactyloctenium aegyptium. As described in other 'A' and '0' types, this 
cover type is suited for dry season range. The condition is mediocre 
to fairly good. Remarks made for AH2 also apply for this case. 

(73) 1(: Calcareous Interdunal Landscapes with Leptadenia spartium, 
Fagoni a creti ca, Pani cum turgi dur.!, and Farseti a ramosi ssi rna. Thi s type 
is found on loamy more or less barren sand to clayey soils often with 
a mantle of white sands. These are linear interduna1 depressions which 
sometimes form troughs tens of km long. 

The rangeland is suitable for grazing at the beginning of the rainy 
season. The range condition may be described as fairly good to mediocre. 
Successional tendencies are not apparent. 

(74)~L: Lacustrine,Landscapes with Mimosa pigra, Indigofera ob10ngi
folia, Echinoch10a pyramidalis, and Achynomene spp. This unit is found 
on the soils around temporary lakes; soil texture range from sandy loam 
to clay from the lake edges toward the inner depression. The shallow 
lakes of R'Kiz, Aleg, and ~1al constitute the make-up of this unit. \~aters 
begin to recede dUring the month of October onwards; by June, only a very 
small portion of the mapped area remains flooded. The ground cover com
position is shown in Fig. 5-40. 
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Fig. 5-39a Stratification Diagrams, Type AW2a 
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Fig. 5-39b Stratification Diagrams, Type AW2d 
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Fig. 5-40 Stratification Diagrams, Type AL 

The principal use of these lands is unquestionably for the 
cultivation of sorghum. From the beginning of the withdrawal of waters, 
a ,band of cultivated fields appears and spreads towards the center. 
This cultivated band, continuing for kilometers, makes access difficult 
for the very rich recessional pasture, which it surrounds. The dual develop
ment of the range and agri cultural potenti al s of the 1 akes are, not in 
any way impossible. However, it requires a particular effort in extension 
activities to put an end to the current chaotic situation (see Section V). 

The annual renewal of the soil fertility (as a result of flooding) 
is such that even the most heavily cultivated external strips of land produce 
luxurious herbaceous vegetation, annnual growth sometimes reaches three 
meters in height (Phragmites, Typha, etc.)'. There is'little difference 
between these zones and those at the center untouched by cultivation. 
The range condition is excellent and a stable environment is prevalent. 

(75~: Temporary Ponds with Acacia nilotica V. nilotica, Echinochloa 
colona, Eragrostis pilosa, and Acschyn6mene spp. This unit is found in 
rain water collection basins. The soils are sandy-clay soils to hydromor
phic clays. The ground cover composition is shown in Fig. 5-41. 
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Fi g. 5-41 Strati fi cati on Di agrams, Type Ar~ 

:rhere are two types of wetland pastures which, 'because of the· small 
scale,are undifferentiated on the map. They include a) wooded wetlands 
with Acacia nilotica V. nilotica, Echinochloa colona, Diplachne fusca, 
and Sphenoclea zeylanka, and b) treeless prairies subject to flooding 
with Eragrostis ~., Schoenfeldia gracilis, Calotropis procera, and 
Indi gofera senega.l ensi s. 

(76) AT: ~vetlands in the Saharan Zone with Acacia nilotica V. nilotica, 
Crypsis schoenoides, Cinodon dactylon, Psoralea plicata, and Lotus glinoides. 
This cover type is found in poorly drained basins or wadi of or adjacent . 
to the Tagant plateau. The ground cover composition is shown in Fig. 
5-42. 
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Fig. 5-42 Stratification Diagrams, Type AT 
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This pasture type is suitable for end of dry season rangeland. 
The predominance of high value forage species (Psoralea, Crypsis, etc.) 
indicates that the condition is. fairly good. 
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(77) AS: Aftout es Saheli (salt swamps) with Tamarix senegalensis, 
Euphorbia balsamifera, Arthrocnemum glaucum, and Latipes senegalensis. 
This unit is found on moist, saline clay soils with small white dune 
formations over about 40% of the type. Frequently, flooded Sebkhas with 
no vegetation cover occupy about 15% of the type. The ground cover com
position is shown in Fig. 5-43. 
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Fig. 5-43 Stratification Diagrams, Type AS 

The pastures provide excellent dry season grazing; however, the 
vegetation can be tolerated by herds for only 20 successive days because 
of its salinity. The vegetative trend, according to several herders, 
is toward a slow reduction of the herbaceous cover on sandy habitats, 
especially with regard to the contribution by perennial graminaceae 
(Panicum turgidum, Latipes senegalensis). 

(78) A: Sudano-Sahel ian Forest with Acacia seyal, r·1aytenus senegalensis, 
Andropogon gayanus, Pennisetum pedicellatum, and Indigofera astragalina 
(Fig. 5-44). This unit is found on nearly level clays' to black, friable 
silty clays. This unit provides excellent dry season pasture. The range 
condition is good. There is a danger of degradation as a result of ex
cessive cutting of the woody cover for shifting cultivation. A plan for 
rotating cultivation with controlled pasture is needed in order to pre
serve this valuable unit. 

(79) RK: Dunes and Interdunal Drainage Channels with Acacia senegal, 
Euphorbia balsamifera, Guiera senegalensis, Aristida mutabilis, and 
Eragrostis pilosa. This unit is found on a complex of red dunes (60%) 
with very sharp slopes and with drainage channels (40%) linking the low 
plain of the Senegal River Valley to Lake R'Kiz. The ground cover com
position is shown in Fig. 5-45. 
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Figure 5-44. The setting for Pasture Type A reveals a dense cover of 
Acacia seyal with patches of Andropogon gayanus.. This photo was taken 
just north of the intersection of the Senegal River and the Faleme River. 
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Fig. 5-45 Stratification Diagrams, Type RK 

Summary 
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This unit is suitable for year-round pasture. Carrying capacity 
is somewhat reduced in P3-4 (excess animals are herded to the pastures 
of types AL and AWl). Some mortality of Acacias is found on the dunes; 
elsewhere', good range conditi ons prevai'l. 

1. - Distribution by edaphic characteristics 

a) Dune cover types ('0') and associated types (including the com
posit types whose principal component is a dune type) occupy 
62,860 km2 or 41.8% of the defined project area. They have an 
overall carrying capacity of 689,900 TBU/year, or 36.4% of the 
total. 

b) Types on non-dune sands ('S') occupy 21,200 km2 or 14.1% of the 
total project area. The annual carrying capacity amounts to 
345,100 TBU, or 18.2% of the total. 

c) Types on loams ('L') constitutes 11,180 km2 or 7.4% of the total 
project area. The carrying capacity is 178,730 TBU/year, or 
9.4j~ of the total. 

d) Types on reg ('RG') occupy 37,110 km2 or 24.7% of the total pro
ject area. The annual carrying capacity is 200,400 TBU/year or 
10.5%. 
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e) Types on rocky (or stony) landscapes ('R') constitute 8,510 km2 

or 5.7% of the total project area. The annual carryi ng capacity 
is 38,300 TBU/year, or 2.0%. ' 

f) Types on alluvium ('0' and 'A') have an areal extent of 9,540 
km2, representing 6.3% of the total project area. The annual 
carrying capacity is 443,000 TBU/year, or 23.4% of the total 
capacity. 

2. - Di.stribution by Classes of' Carrying Capacity 

a) Class 0 types occupy 460 km2, which is 0.3% of the total study 
area. Their carrying capacity is zero. 

b) Cl ass 1 types occupy 80 .. 680 km2 , whi ch is 53.6% of the total 
study area. Their carrying capacity equals 465,900 TBU/year, 
or 24.6% of the total. 

c) Class 2 types occupy 49,550 km2, which is 32.9% of the total 
study area. They have a carrying capacity of 727,930 TBU/year, 
or 38.4% of the total. 

d) Class 3 types occupy 12,250 'km2 , which is 8.1% of the total 
study area. Their carrying capacity equals 290,500 TBU/year, 
or 15.3% of the total. 

e) Class 4 types occupy 7,460 km2 , which is 5.0% of the total study 
area. They have a carrying capacity of 410,800 TBU/year, or 
21.7%. 

3. - Distribution by administrative region 

Admi ni strati ve Area Total Carrying cap a- ~& of total 
Regi on t Area city in TBU/ carrying capa-

% year city 

a) TRARZA 44,750 km2 29.7 443,530 23.4% 

b) BRAKNA 25,560 17.0 312,750 16.5 

c) GORGOL 13,180 8.8 274,840 14.5 

d) GUIDIMAKA 11,600 7.7 242,610 12.8 

e) ASSABA 34,490 22.9 456,800 24.1 

f) TAGAtH 10,110 6.7 70,130 3.7 
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(Cont'd) 

Administrati·ve 
Region t 

Area 

g) WESTERN HODH 10,710 

Tota 1 s for the 
mappe d zone 150,400 km2 

Total 
Area 

% 

7.1 

Carrying capa
city in TBU/ 

year 

94,770 

1,895,430 
TBU/year 

% of total 
carrying capa

city 

5.0 

t Only the Gorgol and Guidimaka regions fall entirely within the mapped 
zone; values given relate to mapped areas of the other regions. 

4. - Average Carrying Capacity and potential production 
by administrative region 

Administrative 
Region t 

a) GORGOL 

b) GUIDIMAKA 

c) ASSABA 

d) BRAKNA 

e) TRARZA 

f) HESTERN HODH 

g) TAGANT 

Overall classification 
for the mapped area 

Average 
Class 

3 

3 

2 

2 

2 

1 

1 

2 

Average Average Potential 
Carrying Capa- Production 
city TBU/year Kg~ D~1/Ha 

0.21 994 Kg. 

0.21 991 

0.13 630 

0 • .12 581 

0.10 472 

0.09 417 

0.07 333 

0.13 TBU/Ha 599 Kg. DM/Ha 

t Only the Gorgol and Guidimaka regions fall entirely within the mapped 
zone; values given relate to mapped areas of the.other.regions. 
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v. ANIMAL STOCKING RATES 

Relatively accurate information about current stocking rates and 
grazing practices is necessary if a rational grazing plan for Mauritania 
is to be developed. These 'dati;! are, hovlever,' difficult to obtaiil through
out the Sahel, including r,1auritania. 

In ~1auritania, regular, systematic surveys of livestock numbers are 
not conducted due to a lack of trained personnel and equipment. Conse
quently, at the time of this report (1980-1981) only the estimates of 
herd sizes from the Service de l'Elevage were available plus generalities 
about their distribution. These data were of very little use in evaluating 
animal stocking rates for the, project area or in ascertaining livestock 
distributions. 

Relative estimates of animal herd size were completed by region in 
1978-1979 and were obtained from governmental sources. These official 
estimates were the basis for Table 5-16 which, in addition to the estimated 
herd sizes of the mapped regions, gives the estimates made by the pasture 
survey team for partially mapped regions, i.e., the Trarza and Western 
Hodh. Presentation of the equivalents in T.B.U. allows both the count 
of the entire livestock population as well as a comparision of the estimates 
of carrying capacity presented in section IV. 

Assuming that the carrying capacities and estimates of herd sizes 
are correct, the entire study area would seem to be correctly stocked 
during years with normal weather. However, if regions are considered in
dividually, a different picture emerges. For example, in the Trarza 
the numbers indicate an understocking of about 35%, yet by various experts, 
it is considered to be the most degraded in ~1auritania attributable mainly 
to overgrazing, interacting with climatic and human activities factors. 
In contrast, the Brakna would be over 40% overstocked using these numbers, 
but it was observed in 1980 to be producing near to what is believed to 
be its potential based on soils. 

Table 5-16 and Table 5-17 represent estimates of livestock and TdU made 
two years apart. A comparison between those two data sets reveals disparate 
results. For example, using the estimates for the Guidimaka Region, 
the former data report a total stocking rate of 172,500 TBU while the 
latter reports a stocking rate of 181,624 TBU for only the non-migrating 
herds, which (if the nomadic animal numbers stay the same or increased 
slightly) would indicate a phenominal, probably unattainable, increase 
in numbers. In addition, numbers by category are reported very differently 
in the two tables. It is obvious that available data are insufficient 
to permit a valid evaluation of the true stocking rate in the project 
area, even on a regional or larger scale. Finally, so broad a view of 
stocking rates do not consider variation in the productivity, and non
uniformity of grazing distribution as discussed below. 

In the Sahel, the animal stocking rates are closely linked to the 
availability of water. In explaining the causes of overgrazing and the 
resultant environmental degradation, the policy of increasing the number 
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REGIONS 

TRARZA 

BRAKNA 

GORGOL 

TAGANT* 

GUIDIMAKHA 

ASSABA 

HODH* 

TOTALS 

'" 0) 

00 

Taple 5-16. Distribution and number of livIltock in the project area 
thousands of head and T.B.U.).l 

(1979 Estimates 

Cattl e SHEEP AND GOATS CAMELS DONKEYS 

Head T .B. U.** Head T.B.U. Head, T.B.U. Head T.B.U. 

168 121 680 82 82.5 82.5 

294 212 1190 143 90 90 

231 166 595 71 7.5 7.5 

100 72 350 42 45 45 

168 121 425 51 

336 242 850 102 45 45 

112 81 380 46 43 43 

1409 1015 4470 537 313 313 

* ESTIMATES FOR THE MAPPED AREA BY THE RRM TEAM 
** '1. T.B.U. = 250 Kg. WEIGHT OF A LIVING RUMINANT ANIMAL = 1 HORSE. 

1 COW = 1 'DONKEY = 0.72 T.B.U. 
1 SHEEP = 1 GOAT = 0.12 T.B.UI. 

Jl SOURCE: DIRECTION DE L'ELEVAGE, NOUAKCHOTT, MAURITANIA. 

1.6 1.2 

1.3 0.9 

0.7 0.5 

0.4 0.3 

0,7 0.5 

1.4 ~.O 

0.4 0.3 

6.5 4.7 

in 

TOTALS 

Head T.B.U. 

932.1 286.7 

1575.3 445.9 

834.2 245 

495.4 159.3 

593.7 172.5 

1232.4 390 

535.4 170.3 

6198.5 1869.7 



Table 5-17. Estimation (1980-81) of the livestock population gnd TBU in 
Gl!id,i{TIaka Region. 

CATTLE 

SHEEP/GOATS 

CAMELS 

DONKEYS' 

HORSES 

TOTAL 

NON MIGRANT 
ANIMALS 

NOMADIC 
AJIllMALS 

TOTALS 

Numbers 
of 

Equivalent Numbers 
T'. B. U:.. of 

head, 

Equivalent Numbers .,E;quiva 1 ent 
T.B.U. T':B.U.* of 

head head 

200,000 144,000 100,000 54,400 300,000 199,000 

300,000 36,000 300,000 27,000 600,000 63,000 

660 660 450 338 1,110 998 

700 504 700 504 

460 460 460 460 

501,820 181,624 400,450 81,338 902,270 263,962 

* T.B.U. based on assumed 9 month grazing season for nomadic animals. 
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I of rangeland wells and the alleged practice by breeders of stocking a 
grazing tract up to the limit of its water resources has been listed as 
the major caus~. Based on survey team observations, the problem is slightly 
more subtle than that. It derives instead from systems of grazing, and 
in some very special cases, from the location of wells. 

The cemented rangeland well, which ensures the required water during 
the dry seasons in most of the Sahel ian zones, is admirably adapted to 
the needs of extensive livestock rai'sing. From survey team observations 
in the Trarza, such a well, 70m deep and provided with four wooden pulley 
forks, each of which allow water to be drawn wHh the aid of harnessed 
animals, can yield about 12,000 liters of water per hour. If the well 
operates at this pace for a period of 10 hours, it could theoretically 
supply water for about 4000 TBU of livestock dajly (assuming that the 
well is used during two sunlit hours to meet the needs of the human popu-
1 ation). 

According to Boudet (1975) a Sahel ian rangeland tract could be con
sidered as an imaginary circle with a radius of ten kilometers surround
ing a permanent source of water. If we arbitrarily allocated to this area 
of 31,400 ha, a carrying capacity of 0.13 TBU/ha (average for the zone 
studied), we would estimate its overall carrying capacity at 4,082 TBU/ 
year, a fi gure that is .very near the water output· referred to in the 
preceding paragraph. In fact, those wells rarely operate at capacity 
and are generally used only part of the year. 

In conclusion, proper spacing of rangeland wells (about 20 km from 
each other) would make an animal overstocking on a rangeland impossible. 
Unfortunately" these norms are not always respected. For example, around 
the well called Janijei, northeast of Nimjat in the Trarza, are found not 
fewer than six other cemented wells within a radius of 10 km. Fig. 5-
46 illustrates in a very approximate way, the distribution of those cemented 
we 11 sin the zone of study •. It is even more important to underl i ne the 
following fact: avoiding animal overstocking will not necessarily avoid 
overgrazing. 

Where the grazing system is anarchic, overgrazing and degradation 
of the vegetative cover are to be feared, even if animal stocking rates 
are very much below capacity. If, for example, the animal herds graze 
the central part of a tract intensively in the immediate vicinity of the 
well during the first three or four months of the dry season, and denude 
it completely (Fig. 5-47), they will have to go longer and longer distances 
to find range areas as the season progresses. This seems to be the case 
very often. The livestock are consequently weakene~ by the increasing 
heat and the growing inadequacy of feed and will begin to perish. After 
a certai n 1 ength of time, the grazi ng tract wi 11 be abandoned and the herds 
will move southward. The denuded soil is therefore at the mercy of ero
sional forces while the peripheral areas of the tract remain underexploited 
and in some locations untouched. Also the denuded area is no longer. 
productive, meaning less area for the same number of animals which in 
reality means the stocking rate has been increased without adding any 
animals. 
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Fig. 5-46. The distribution of cemented wells is shown across the project area. (Refer to 
Fig. 1-1 for the names of abbreviated cities and towns). 
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In the past, the solution most often brought forward for this problem, 
was the following: increase the number of wells to make accessible tnose 
rangelands far from the original wells and to lighten the animal stocking 
rate in the immediate vicinity. At a certain time in the past, this was 
plausible, but since the last great drought it has been discredited. 
Unfortunately, its result has been to multiply the number of animals in 
order to take advantage of newly "opened" rangelands. In a very short time 
the animal stocking rates around the new wells became as heavy as those 
around the original wells. Consequently, devastation developed around 
several water sources instead of around only one. 

The danger of increasing permanent water sources without the imple
mentation of controlled grazing is now almost universally recognized. 
In spite of this, new wells are being dug everywhere in the Sahel without 
implementation of rational management systems (Fig. 5-48). 

VI. ASSESSMENT OF FORAGE VALUE 

The dynamic nature of fodder value in Sahel ian pastures is well-known; 
it has been the subject of many studies in small areas. This section 
will, therefore, be restricted to a brief summary of concepts regarding 
the fodder value i ndi vi dua 11 y, for tlauritani an and Sa he 1 ian plants and, 
collectively, for pastures. These data have been collected from several 
sources, and to the extent possible, have been evaluated as to the impli
cations of these notions on pasture types defined in Section IV. With 
a few exceptions, the analyses made on collected samples in the context 
of this study, did not include the fodder value for two reasons, beside 
the existence of much data on this subject, as discussed in the following 
paragraphs. 

The fodder value of any Sahel ian grazing ground is continually chang
ing throughout the season. Analyses on a sample clipped in November do 
not provide information on the value of the same pasture in September, 
February or in ~·larch. Consequently, these analyses do not allow cross 
comparisons of values with those from other pastures sampled at different 
periods. For sampling to provide significant information, samples need 
be collected during all seasons, and in all pasture types. A work of 
such magnitude is envisionable only for areas smaller than those of interest 
in this report. 

Since the RRM Project did not have appropriate lab equipment during 
the sampling period, analyses were conducted at the "Centre National 
d'Elevage et de Recherches VHerinaires" (CNERV) at Nouakchott. Equip
ment breakdowns, however, restricted analyses to only biomass content, 
the main area of interest. 

Palatibility of Plants 

The flora listed in Section III were given a palatibility rating for 
plant species identified during the sampling periods. The rating is based 
on indications obtained from literature and also on our observations in 
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Figure 5-48 . A contrast of utilization of pasture 
The fenced area is part of the DRIG project (USAID) 
east of Selibaby. 
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Mauritania and elsewhere in the Sahel. To estimate the proportion of 
palatible fodder in the total biomass is a first step in the estimation 
of the quality of a given pasture . It is, however, necessary to under
stand that palatibility is a relative characteristic being dependent on 
species composition , stage of growth, soil moisture and chemical charac
teristics, species of grazer and others . Several illustrative examples 
are listed as fol l ows: 

(I) The perennial graminods are generally left during the rainy 
season in favor of the annual ones. Later on, when the 
latter grasses will dry up, the perennials, which stay 
photosynthetic much longer, become preferable (Boudet, 1975) . 

(2) Some species are not palatable during a certain period of their 
growing cycle because of particular characteristics, e.g . , the 
C mbo 0 on schoenanthus because of its smell 11hen it is green 

Boudet 1975) and the Cenchrus biflorus because of its wound
ing fruits; the first is readily eaten when dry and the sec
ond is taken before the fruits hardened and after they have 
fallen . 

(3) Some species are left or ignored where other preferred species 
are predominant (such is the case of Schoenfeldia gracilis 
in L1, 54, etc . , pasture types) . However, where these species 
constitute the only (and pure) population (Schoenfeldia 
gracilis in RG2, RG7, etc.) it provides the main source of 
food for herds. 

(4) Other plants that are disliked and not taken by most of the 
herbivores are used by only one species; such is the case 
of the Citrullus leaves used by donkies, the Calotropis 
procera used by Gazella rufifrona (Grants' gazelle), and the 
Cassia italica used by the ostrich (Newby 1974). 

Fodder Value of Plants 

Apart from mi neral content,which is dependent mostly on soil comrosition 
at inuividual sites, the fodder val ue can be defined as the plant's 
abi l ity to satisfy two needs of the ruminant, energy and protein. Energy 
values can be expressed in terms of Fodder Units (F.U . ), one F.U. being 
equivalent to 1650 calories. The protein value or nitrogen value corre
sponds to the content of digestible nitrogenous matter which is given 
in grams per kilogram of dry matter (g . t1 .A. D./kg M.S . ). 

The amount of daily ingested fodder by T.B.U. is reflected in animal 
productivity by gain of weight or milk production, conditioned by the 
fodder quality (F . U. and r·1. A.D . ). t4aintenance of an animal requires at 
least 6. 25 kg of dry matter/day. 

Boudet (1975) defines the four following categories of fodder (not 
to be confused wi th pasture classes discussed in Section IV: 
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Category One: Poor Fodder 

- less than 0.45 F.U./Kg N.S. 
- less than 25g ~1.A.D./Kg NS. 
- does not insure the maintenance of the T.B.U. 

Category Two: Fair Fodder 

- from 0.45 to 0.50 F.U./Kg H.S. 
- from 25 to 34 9 M.A.D./Kg H.S. 
- insure the maintenance of the T.B.U. and a production of less than 

100g/day or less than 1 liter of milk/day. 

Category Three: Good Fodder 

- from 0.50 to 0.60 F.U./Kg N.S. 
- from 34 to 53g N.A.D./Kg N.S. 
- production able to reach from 100g to 300g/day or from 1 liter to 

3 1 iters of mi 1 k/ day. '. 

Category Four: Excellent Fodder 

- more than 0.60 F.U./Kg N.S. 
- more than 53g t1.A.D./Kg M.S. 
- production of more than 300g of weight/day or 3 liters of milk/day. 

The two contents in F.U. and in l'I.A.D. are not tied. Often it is 
seen that the two values correspond to two different categories for the 
same fodder. In that case, the fodder value is considered to be in the 
lower category. The evolution of fodder value for pasture plants found 
in the southwestern ~1auritania provides some illustration (after Boudet, 
1975 and [.1osnier, 1961). 

During the rainy season, the annual grasses constitute the main 
fodder used by livestock, even the most mediocre is used (i.e., Schoenfeldia 
gracilis and Eragrostis tremula). ~1ost of the annual grasses have fodder 
value from good to excellent up to the floral stage. In general the 
energy value (F.U.) of annual grasses comes to its maximum at the floral 
stage, which is a period corresponding to the maximum yield in weight, 
wet and dry. From this stage on, the content of F.U. records a gradual 
decline; the standing, dead material through the hot season (March to 
June) contain no more than 60 percent of this maximum value (Table 5-18). 

The nitrogen value (M.A.D.) comes to its maximum at about the end 
of the vegetative growth stage. During the full floral stage this value 
has been already reduced by as much as one half. The standing material 
(essentially non-green) is an important source of energy; however, it 
contains very little nitrogen and other important nutrients. In short, 
maintenance requirements of the animals are usually not met. 
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Table 5-18. The fodder values for important annua-l grasses are presented. 

Species Stage - Period Fodder Value Ca·tegory 
per Kg of Dry. 

Matter 
F.U. t f4.A.d 

Aristida mutabilis Early growth (July) 0.55 38 
Vegetative· growth (Aug. -Sept.) 0.50 82 
Flora:T stage (Sept.) 0.56 36 
Seed production (Sept.) 0.46 10 
Straw (Oct.-Feb. ) 0.44 1 
Straw (March-June) 0.36 TRtt 

Cenchrus biflorus Vegetative growth (Aug.) 0.50 45 
Floral stage (Sept.) 0.64 113 

Straw (Oct.-Feb.) 0.42 TR 
Straw (March-June-) 0.37 TR 

Panicum laetum Vegetative growth (Aug. ) 0.68 49 
Straw (Oct.-Feb.) 0.62 0.1 

Schoenfeldia Vegetative growth (Aug. ) 0.68 33 
gracilis Flora'l stage (Sept.) 0.43 21 

Straw (Oct.-Feb.) 0.42 TR 
Straw (March-June) 0.39 TR 

Eragrostis tremula Fioral stage (Sept.) 0.64 29 
Straw (Dec.) 0.50 TR 

t F.U. = Fodder Unit = 1650 Calories 
gM.A.D. = digestible nitrogenous material in grams/kilograms of dry 

matter 
tt TR = trace 
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The perennial grasses are used by livestock mainly during the dry 
season. They conserve green matter' and some nitrogen value longer than 
the annuals, some species into December (Table 5-19). More importantly, 
perennial species can respond to non-seasonal rains (fairly common in 
parts of Mauri·tania) or to stimulation by fire (when sufficient soil moisture 
is present) provi di ng ni trogen,.ri'ch regrowth when otherwi se a defi ci ency 
is present. 

The herbaceous vegetation provides the main source of nitrogen 
up to the end of cool season (February). Thus, these species complement 
the energy source available in the straw of the annual grasses (Table 5-20). 
Most of these species disappear in December - February through disinte
gration; Blepharis, linariifolia is an exception (this persistent plant 
is particularly liked by herders; they contend that in a pasture where 
this species is abundant, animals can be maintained up to the beginning 
of the rainy season). Following are examples of fodder plants more or 
less persistent in this category: Tribulis terrestris, Heliotropium 
bacciferum, Chrozophora brocchiana, Indigofera astragalina, and Citrullus 
spp. 

Table 5-21 illustrates the richness of the aerial pastures and es
pecially its nitrogen content. These species provide the main source 
of nitrogen once the annuals stop growing. 

The preceding tables provide important data concerning the dynamics 
of the fodder value for the pastures within the project area. During 
the rainy season, all pastures produce a quality fodder rating from good 
to excellent (3 or 4), thus insuring the maintenance of animals and good 
producti vi ty. 

During the dry season, however, the fodder quality depends on the 
presence of plants capable of satisfying animal needs for protein. These 
plant characteristics are: 

- perennial grasses capable of having regrowth in dry season 
- legumineous and other persistent herbaceous species, and mainly 

woody plants capable of producing palatible green matter during 
the critical hot season period. 

Based on these data, the quality of fodder produced can be estimated 
for different types of pastures around the pastoral year. These estima
tions, summarized in Table 5-22, come only from the study of floristic 
data and are not the result of analyses made on samples collected and 
analyzed in different seasons. These data are, thus, presented with reserve. 
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Table 5-19. The fodder va-l ues for important perenni a-l grasses are- presented. 

Fodder Value 
Species Stage -, Peri od pe r. Kg of Dry Category 

flatter 

F.U. 
i-

rl.A. d 
Andropogon gayanus Leaves (Aug. ) 0.51 41 3 

Leaves (Oct.) 0.60 31 2 
Flora] stage (Oct.) 0.59 4.7 r 
Leaves (Oct.) 0.46 TRtt 1 

Regrowth (May) 0.57 47 3 

Echinochloa stagnina Flora-l stage (Oct.-Nov.) 0.46 51 2 

Stems (Nov.) 0.32 7.5 1 
Straw (May) 0.49 TR 1 

Regrowth' (May) 0.64 99 4 

Panicum turgidum Flora-l stage (Oct.-May) 0.45 10 1 
Stems 0.44 5.7 1 

... 
, F.U. = Fodder Unit = 1650 Calories 

gM.A.d = digestible nitrogenous material in grams/ki'lograms of dry matter 
tt TR = trace 
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Table 5-20. The fodder va·lues for various herbaceous species are presented. 

Species 

Zornia glochidiata 
(Legumineous) 

Tribulus terrestris 
(Zygophyllaceae) 

Ble haris linarufolia 
Acanthaceae) 

S:tage. - Period 

Vegetative growth (Aug.-Sept.) 
Floral stage (Sept.) 
Seed production (Oct.) 
Straw (Oct.-Feb.) 

Vegetative growth (Aug.) 
Seed production (Sept.) 
Straw (Oct.) 

Early growth (July) 
Floral stage (Sept.) 

Floral stage (Sept.) 
Seed production 

t F.U. ~ Fodder Unit = 1650 Calories 

Fodder Value 
per Kg of Dry 

Hatter 
t F.U. 

0.70 
r·I.A. d 

127 
0.75 134 

0.80 93 
0.72 13 

0.55 
0.75 
0.40 

0 • .77 
0.75 

0.83 

0.73 

110 

113 

89 

97 

110 

43 

41 

M.A.d = digestible nitrogenous material in grams/kilograms of dry matter 
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Table 5-21- The fodder values for important woody species is presented. 

Fodder Value 
Species Stage - Period per Kg oLDry,-

Matter Category 
F.U. t -t1.A.d 

Acacia albi'da Leaves (Feb. ) 1.00 130, 4 
Fruits (March-) 1.05 64 

Acacia raddiana Fruits (April ) 0.90 104 

Acacia .senega 1 Fruits (Feb. ) 0.88 106 4 

Acacia,seyal Green fruits (Dec.) 1.00 124 4 

Balanites aegyptiaca Dry 1 eaves (-Feb.) 0.95 53 4 

Leaves and flowers (April) 0.90 150 4 

Grewia bicolor Leaves (Nov.) 0.90 120 4 

Dry leaves (Feb.) 0.90 34 3 

Pterocarpus lucens Leaves (Nov.) 0.83 145 ' 4 

Dry leaves (Feb.) 0.88 103 4 

t F.U. = Fodder Unit = 1650 Calories 
M.A.d = digestible nitrogenous material in grams/kilograms of dry matter 
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Types 

01 

02 

03 

04 

05 

OL 

OCI 

OC2 

Sl 

S2 

S3 

S4 

S5 

S6 

S7 

L1 
L2 

L3 

RG1 

RG2 

RG3 

RG4 

RG5 

J RG6 , 

RG7 

R1 

R2 

01 

02 

·Table 5-22. Fodder categories (after Boudet, 1975) are 
presented by season for the pasture cover types. 

July-Aug. Sept. -Oct. Oct. -Feb. Feb. -June 

4 3 3 2 

4· 3 2 1 

4 3. 1 1 

3 2 1 1 

3 3 2 1 

3 3 3 2 

4 3 2 2 

4 2 1 1 

4 3 2 1 

4 3 2 1 

4 2 2 1 

4· 3 2 2 

3 2 1 1 

3 2 2 1 

3 2 1 1 

3 3 2 2 

3 3 2 2 

3 3 2 1 

3 2 1 1 

3 2 2 1 

3 2 1 1 

3 2 1 1 

3 3 2 2 

3 2 2 1 

3 2 2 1 

4 3 1 1 

4 3 2 2 

3 2 2 2 

4 4 3 3 
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Table 5-22. (Cont'd) 

Types July-Aug. Sept.-Oct. Oct.-Feb. Feb.-June 

AWIa 4 4 3 2 
AW-lb 4 3 2 2 
AWIc 3 3 3 2 
.AWld 4 3 2 2 
AW2a 4 4 3 2 
AW2c 3 3 3 2 
AW2d 4 3 2 2 
IC 3 2 I I 
AL 4 3 2 2 
AM 3 4 2 2 
AT 4 3 2 2 
AS 4 3 3 3 

A 4 4 3 2 
RK 4 3 2 2 
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VII. R~NGE MA'NAGEMENT PROBLEMS AND REC,OMMENDATIONS 

The main problems facing range managers in the, Sahel can be defined 
as follows: 

1) 

2) 

3) 

4) 

the difficulty of knowing, wHh the requir.ed precision, the true 
pastoral situation with regard to number and distribution of the 
sedentary livestock, and the numbers and movements of nomadic 
1 ivestock. 
lack of land tenure, legis-lation, to protect rights of land users 
on grazing tracts and to encour.age them to r.ationalize, thei'r 
explonation., " 
the most uncerta,i'n' climate which according to some, makes any 
animal stocking on a medium or Tong, term basi's, imposs,ible'. 
the "July crisis" characteri,zed by a shortage' of nitrogen-rich 
plant'materia'l at the end of the hot season and, the, beginning 
of the rainy season, which' i's harmful to the vi'gor and pro
ductivity of anima-' her.ds even during the most favorable years. 

The first two problems could be termed social problems and the last two as 
technical problems., In truth, social and, technical aspects of pastoralism 
cannot be s'eparated since i't is the' herders who, in the final analysis, 
must deci'de to accept or reject any proposed solution. One, is, therefore, 
always compelled (except in special experimental contexts.) to resort to 
educational efforts and dialogue'. 

These latter two problems have been expressed and, analyzed in Sections 
V and VI. The' r.est' of' thi's section consists of a discussion of possible 
intervent,ions a,jmed at, so'lving those problems'. 

The following measur.es have been tried or proposed as solutions 
for environmental, social and feeding problems of extensive Sahelian 
li vestock breedi ng: 

1) improvement of natural pasture lands through: 
a. introduction of exotic' herbaceous crops (especially perennial 

grami'naceous or leguminous species) of high forage value' 
b. promotion of valuable herbaceous crops by the multiplication 

of seeds, or a seed bed nursery 
c. scarification treatments on sand surfaces and hummocky sandy 

loam landscapes 
d. increase of the potential productivity by means of chemical 

fertilizers 
e) planting of woody browse, species. 

2) improvement ,of feeding through: 
a. distribution of industrial by-products such as salt, cotton or 

peanut oil cakes, etc. 
b. introduction of forage crops (both rainfed or irrigated) 
c. introduction of hay-cutting methods and siTilge. 

3) protection of pasture lands against bush fires and abusive 
exploitation through: 
a. fire breaks 
b. control and restriction of cutting the woody stratum 
c. protection of overexploited and/or fragile soils. 
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4) limitation of animal stocking rates through: 
a. educational actions to encourage herders to eliminate the 

excess or useless anima.ls 
b. le.gis.lative action to compel herders to eliminate such 

animals 
c. creation of new markets in order to faci 1 itate the reduc

tion of animal numbers 
d. the opening of new pastoral expanses through multiplica~ 

tion of pastoral and drilled wells 
e. i-ntroduction of a controlled grazing scheme in order to 

distribute the existing animal stock better. This measure 
should be taken jointly with 

f. the preparation of a land tenure code to define grazing 
rights (access to grazing tracts). 

5) limitation of nomadism and transhumance. 

The suitability of the interventions listed above to' contribute usefully 
to the solution of pasture land problems and their applicability in the 
Sahel ian context is assessed :in the following paragraphs. 

1. Any initiative leading practically to increase nitrogen-rich plant 
materials at the end of the dry season would be desirable. Among those 
initiatives listed earlier, the promotion of local crops that retain 
some nitrogen during the dry season, seems to be the most promising in 
gener.al. Direct sowing of seeds produced in seed beds or collected in 
the bush, can be both efficient and economical. There should be seeds 
of leguminous species (such as Zornia glochidiata, Indigofera spp., etc.) 
and other nitrogen-rich herbaceous crops (such as Blephoris linariifolia). 
The promotion of per.ennial indi'genous grasses (Cenchrus ciliaris, Aristida 
sieberana, etc.) is equally very useful, but even though the nutritional 
role of those plants is s;-gnificant, it remains secondary compared to 
their ecological role of contributing to the ability of soils to resist 
erosion. 

The introduction of exotic species is, of course, more risky since 
the adaptability of these plants to Sahel ian conditions remains to be shown. 
Plants of very high forage and ecological value are known, however, (e.g., 
Opuntia spp., Atriplex spp., Stylosanthes spp., etc.) and this type of 
action should not be set aside, even if it is limited, at first, to ex
periments on a modest scale. 

Attempts at the rehabilitation of degraded surfaces using superficial 
scarification have had considerable successes (Penning de Vries, 1978; 
Stewart and Dulieu, 1979), but the cost of these interventions seemed 
to make their application impractical in the context of nomadism (Greenwood 
1980). It has been proven (Penning de Vries, 1978 and Penning de Vries and 
Heemst, 1975) that the sandy Sahel ian landscapes could be made more pro
ductive by applying fertilizers since the availability of phosphorus and 
nitrogen in these soils is a limiting factor. The cost of applying this 
solution on a significant scale seems to be prohibitive. The promotion 
of leguminous speCies would probably be the best solution for this problem. 
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Planting shrubs or propagating them by direct seeding, where they 
are lacking, i"s indispensable to any action of improvement or rehabilitation. 
Shrubs are also the best ni.j:r,ogen source in dry season, the best anti
erosional elements and", in the case of leguminous plants, such as the 
Acaci.as, 'D"ichrostachys spp. and Pter.ocarpus spp., are the best nitrogen
fixers. The introduction of exotic woody species appears to be inappropriate 
owing to the number ,of local species of hi.gh quality. ' 

2. The distribution and sale of feed 'supplements is very popular among 
herders, but obtaining them in sufficient quantity is not possible in' 
most of the' Sahel. 

Concerning the cultivati on of forage crops (Cajanus cajanas, Doli chos 
lablab, etc.), it could playa' very significant role in agricultural sys
tems of the Sahel by creating a source of 'good forage during th'e dry 
season, and in a cr.op rotation system, by ensuring the renewal of fertility 
in ,agricultural soils. Unfortunately, the idea of cult:ivating plants 
for animal consumption is not accepted by most inhabitants of the Sahel 
region. The effort required by the ancient, labor techniques, which, still 
prevail i'n this part of the world, is such that the farmer, perhaps with 
reason, feels restricted to devoting his work to satisfying only human 
food needs. 

Introducing technjques of properly timed cutting of hay and' silage 
would be more promising than cultivating plants for use in the dry. season. 
Many people' i.n the Sahel, including herders and others, cut dried hay 
in the dry season to, feed their own animals or to sell. Harvesting those 
plants at the right plant stage, '(end of'the boot stage for. grasses) ,would 
increase greatly the forage value. Unfortunately, the ideal cutting 
time often coincides with that of other field work. Nevertheless, it 
is possible that this practi'ce might become a profitable specialization 
for some segments of the so,ciety. 

3. The need to protect the vegetative cover against bush fires and 
abusive cutting is obvious. These protective practices deserve very 
much to be continued and reinforced. Owing to a lack of means, active 
fencing protection is rarely carried, out in the Sahel except wUhin the 
context of a project. The value of this, technique, especially in facili
tating regeneration of the woody stratum, has been demonstrated only 
in a few instances. 

4. Herders in the Sahel have often been reproached for keeping surplus 
animals in their herds. For some it is the "cause" of overgrazing. 
Recent documents tend either to deny this or to minimize its importance 
(Ketalaars, 1978). The argument in Section V of this report presents 
information to support the theory that environmental degradation in the 
Sahel is the result of anarchic grazing systems. 

The introduction of a controlled grazing system should be the first 
priority for placing the exploitation of the Sahel pastoral resources 
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on a more rati onal bas,i s. Controlli ng grazi ng and 1 imi'ti ng access to 
grazi'ng' tracts a,re not only: necessary, they are s,ine, qua non for any 
attempts to improve, natural pastures; however, the results of such efforts 
cou,l d easi ly' be null i fied or rendered superfl uous in an' anarchi c grazi ng 
system. 

The formation, of herders I, cooperatives, for faci.1:itati ng the' sal e of 
animal s and animal products is hi gtily des·i rab Te where herders themselves 
tru]y want them.. Where herders are hos.tiJe: or indifferent to the formation 
of' such enterprises., these cooperatives, are. bound to faiT., It· is obv,ious 
that the need for new systems' to organi ze a· rapi d· reducti'on of anima'l s 
in' di.ffi.cult years is being feTt· everywhere,.. Strategies for multi,plyi.ng 
we 1'1 s have been. fully d.i's'cussed' ; n . Sect; on V. 

5. Limiting·traditiona:l transhumance has, often been considered desirable. 
To. be sure" it WOUld. siTllPTify enormous'ly the wor-I< of the range manager. 
It must·, however',. be acknowledged that herders wi 1l never vol untari1:Y. 
abandon this, sys,tem, which they see as the best long term guarantee of 
survival for their herds" unless, another system is proposed whi'ch give~ 
simi'l ar guarantees of year-round feed for' animal sin the' restri cted zone, 
and if possible, during drought years. Any proposed system shouJd, there
fore, allow optimal exploitation of' exfsting resources. It must also, be 
sufficiently flexible. to' permit the temporary departure of herds from 
grazing, lands that suffer from Tack of rain to those' lands that are better 
vegetated •. In such i'nstances, the acceptance of a' herd i'n a new area 
shou.ld be conditional and s'ubject to 1) the approval of the landowners, 
and 2) the ,advice from a competent range management' service as to the 
abi'lity of the grazing tr:act in question to support the additiona,l stock, 
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Appendix A 

Soil Laboratory Procedures 
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Soil Chemical and Physical Analyses 

The following characterizations were completed for each soil sample: 1) pH, 
1:1 extract H20; 2) electrical conductivity, (EC),l:l extract; 3) buffer extract
able· acidity; 4) calcium plus magnesium; and 5) calculation of cation exchange 
capacity and base saturation. Other soil analyses were completed when indicated 
by the preceding results. These tests included soluble sa·lts 1:2 extract where' 
EC was greater than 0.4 nunhos/cm, sodium (as gypsum requirement) wher.e pH 
exceeded 7.8, and calci.um carbonate equivalent when a response was observed with 
weak HCL. Aluminum (neuttal sa~t extractable acidity) was completed for several 
soils with pH less than 5.0, but results were consistently low (sandy textures) 
and further tests were not completed. 

Battery-dri ven, portabl e meters were used for pH and EC determinations., 
Chemtrix Type 40 pH meter and Hach Mini conductivity meter model 17250, 
respective:ly. The chemical analysi? were completed with a Hach Soil Analysis 
Laboratory Kit SA-I Model A 12317. l1 

The cation exchange properties were determi'ned by extraction with a potassium 
chloride-triethanolamine buffer at pH 8.1. Results may be biased in strongly acid 
soils giving an underestimation of CEC (Young, 1976). Sodium was determined by 
leaching soil samples with saturated gypsum soluti'on and noting the decrease. 
Calcium carbonate was determined by measuring the volume of carbon dioxide gen
erated by reaction of a measured wei ght of soi 1 wi'th strong HCL. Corrections for 
temperature, elevation, and solubility were provided. Total soluble salts (1 :2) 
were determined by first titrating. the carbonate and bicarbonate, then passing 
the extract through a hydrogen-form resin. Titration of the released acidity 

. gave. a value equivalent' to the total soluble salts (Hach Ag. Division, 1973).~/ 

Soil texture was determined by the· "feel" method. In this method the 
ability of a wetted sample to be formed in a ribbon is used to estimate the 
sand, silt, and clay percentages. The textures' of several samples were completed 
by the pipette method at the SONADER Laboratory, Nouakchott, and the correspon
dence between results was· good. Hydrometer testing and sieving for textures 
of a.ll the samples was planned, but due to shipping problems, not completed. 

1/Brand names and model numbers are included only for informational purposes. 

YHach Agricultural Division. 1973. Instruction manual Hach soil analysis 
laboratory SA-I. P.O. Box 907, Ames, Iowa, U.S.A. 
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Appendix B 

Terms and Criteria for Rating Selec¥ed 
Soil Properties and Soil Interpretations 
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SLOPE 
NL - nearly level, 0 to 3% 
GS - gently sloping, 3 to 6% 
MS - moderately sloping, 6 to 10% 

MST - moderately steep, 10 to 20% 
ST - steep, >20% 

DEPTH 
D - deep, TOO-120 cm or more 

MD - moderate.ly deep, 50 - 100 cm 
S - sha-llow, 25 - 50 cm 

VS - very shallow" <25 cm 

TEXTURE 
S - stoney, rocky, 
G - gravelly 
C - coarse; sand and 1s 

MC - moderately coarse; sl,fs1 
M - medium, vfs'l, 1, siL, si 

MF - moderate'ly fine; c1, sc1, sicl 
F - fine; sc, sic, c 

FRAGMENTS (% ground cover) 
o - 0% 
1 - 0.1% 
2 - 0.1 to 3% 
3 - 3 to 15% 
4 - 15 to 90% 
5 - over 90% 

PERMEABILITY (cm/hr) 
VS - very slow, <0.1 
S - slow, 0.1 to 0.5 

MS - moderately slow, 0.5 to 1.5 
M - moderate, 1.5 to 5.1 

t·1R - moderately rapid, 5.1 to 15.2 
R - rapid, 15.2 to 50.8 

VR - very rapid, more than 50.8 

INTERNAL SOIL DRAINAGE 
VP - very poorly drained 
P - poorly drained 

SP - somewhat poorly dr.ained 
MW - moderately well-drained 
W - well-drained 

SE - somewhat excessively drained 
ED - excessively drained 

SOIL REACTION (pH) 
VSA - very strongly acid <4.2 

SA - strongly acid, 4.3 to 5.0 
MA - moderately acid, 5.1 to 6.0 

AVAILABLE WATER CAPACITY (Depth of 140 
cm or to restricting layer) 
VL - very low, 0 to 8 cm 
L - low, 8 to 15 cm 
M - moderate, 15 to 23 cm 
H - high, >23 

TERM OF REFERENCE 
F - field observation 

FO - field observation, other resource 
survey team members 

S - site description 
A - aircraft reconnaissance 

API - air photo interpretation 
PI - published information 

SA/N - slightly acid/neutral, 6.1 to 7.3 
MALK - moderately alkaline, 7.4 to 8.2 
SALK - strongly/very strongly alkaline, >8.2 
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VEGETATIVE COVER % (Canopy and ground) 
]. - greate r than 75 
2 - 50 to 75 
3 - less than 50 

EROSION % 
NS -. none to s'l i ght, <25 
M - moderate, 25 to 7.5% 

SE - severe, >75 

WIND ERODIBILITY GROUP 
1 - sands 
2 - loamy sands 
3 - sandy loarns 

4L - caacareous loarns and clays 
4· - mT and f,. sicl with >35% clay 
5 - coarse loarns «18% clay) 
6 - fine loams 
7 - sicl «35 clay) 
8 - not subject to blowing 

EROSION HAZARD 
1 - very slight 
2 - sl tght 
3 - moderate. 
4 - severe 

wij - w~nd is major agent 
w - water is major agent 

POTENTIAL FOR AGRICULTURE 
Sl - hi-ghly sui-tabl e 
S2 - moderately suitable 
S3 - marginally suitable 
SC - conditiona·lly suitable 
Nl - currently nonsuitabTe 
N2 - permanently nonsuitable 

Soil Component 

Term used to designate contituent major soils within a mapping unit. Com
ponent 1 is the major soil wjthin any mapping unit followed in order by Component 
2 and Component 3 (if needed). Components are defined by slope, depth, drainage, 
and texture and are identified adjacent to the upper case mapping unit symbol 
in the Brief Mapping Unit Description (Section V). 
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Appendix C 

Profile and Site. Descrip.tions with Chemical Analyses 
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Brief Site Descriptions (Non-Profile) 

The following descriptions present an abbreviated account of non-profi.le 
soil samples. Only the top soil is included in the brief deseription and Munsell 
colors are for dry soil. Taxonomic classification is taken as far as possible 
dependent upon depth of sampling and differentiating, taxonomic criteria. These 
sites range from very productive to devoid of vegetation. Several sites provide 
an indication of the range of characteristics within a mapping unit when compared 
to soil profi'1e· description and/or other site, e.g. S2 and S4. 

C3. 15°12' N. Lat. and 11°59' W. Long. Barren gravelly uplands, 3% slope. 
Brown (7.5 yr 5/5) gravelly very fine sandy clay loam with dar.k brown (7.5 y,r 
4/4) clay skins. 0-25 cm sample. Notes: truncated B 2t horizon; B 3ca was 
observed but not sampled. Numerous surrounding areas of gravel and loose sand 
depos i ts • Argi d,. 

C5. 15°7' N. Lat. and 11°56' W. Long. Dissected uplands, 3% slope. Yellow
ish red (5 yr 5/8) clay loam. 0-25 cm sample. Notes: sampled in gully. 
Severely water erosion. Usta1f. 

C6. 14°49' N. Lat. and 11°58' W. Long.' Rocky uplands, 2% slope. Grayish 
brown (10 yr 5/2) shaly loam, 0-8 cm and 8-25' cm samples. Notes: 
heavy vegetation, numerous Baobab trees. Very shaly at 8 cm, soil has formed 
in jOints and cracks. High in organic matter. Mo11ic Ustorthent. 

C8. 14°50'30" N. Lat. and 12° 10' W. Long. Uplands, 2% slope. Reddish 
brown (5 yr 5/3) very fine sandy loam. 0-5 em and 5-20 cm samples. Notes: 
sampled in area of crusted, barren surface. Scattered areas of fixed sands are 
common on the surface. Ustalfs. 

Cll. 15°08' N. Lat. and 12°29' W. Long. Uplands (felsic rock). Brown 
(7.5 yr 5/3) loamy fine, sand with mica flakes. 0-15 cm and 15-25 cm samples 
with a 0-10 cm sample of nearby. fixed aeolian sand. Notes: sheet erosion is 
severe in this gently sloping area. Haplustalfs. 

C12. 15°58' N. Lat. and 12°32' W. Long. Rocky uplands (micaschists), 
7% slope. Yellowish red (5 yr 5. 5/6) very cobbly light clay loam. 0-15 cm 
sample. Notes: white rock surface in moderately sloping to moderately steep 
unit. No vegetation on the uplands, some in alluvial positions. Lithic 
Torriorthent. 

C13. 17° 22' N. Lat. and 15° 40' W. Long. Old alluvium, 1% slope. Strong 
brown (7.5 yr 5/6) grave11y'loam. 0-17 cm and 17-30 cm samples. Notes: barren 
surface. Typic Hap1argid. 

S2. 17° 02' N. Lat. and 13° 32' W. Long. Alluvial plain (Oued Ketchi), 
1% slope. Brown (7.5 yr 5/4) clay loam. 0-17 cm sample. Notes: some carbonates 
were visible at 20 cm, overgrazed but good stand of trees including Acacia 
ni loti ca. Usterti c Torrifl uvents. 

S5. 16° 47' N. Lat. and 13° 21' W. Long. Plateau, 1% slope. Brown 
(7.5 yr 5.5/4) sandy loam. 0-13 cm and 13-25 cm samples. Notes: cobbles and 
gravel (ferruginous) were dominant in second sample. More vegetation is located 
where depth to stony horizon is greater than 25 cm. Orthents. 

S9. 16° 19' N. Lat. and 13° 19' W. Long. 
brown (5 yr 5/4) loam. 0-15 cm and 15-30 cm. 
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very gravelly zone at 15 cm. In slight depressions, where heavier vegetation 
exists, depth to gravelly zone at one site was 35 cm. Vegetation is thicker 
here than at 55 due to more rainfaJl. Numerous dead trees and dormant vegetation 
were noted (2/13/81). Orthents. 

515. 15° 18' N. Lat. and 12° 13' W. Long. Uplands. 1% slope. Dark brown 
(7.5 yr 4/2) clay with dark brown (7.5 yr 3/2) clay skins. 0-35 cm and 35-70 cm 
samples. Notes: s~mples taken in DRIG North Site. Slightly concave area. Some 
areas are shallow to shale. Excellent vegetation production. Katamagne is the 
local name for this soil (Bradley et al., 1977). Monic Torrerts. 

516. 15° 21' N. Lat. 12° 14' VI. Long. Floodplain, moderately wide, 1% 
slope. Dark brown (7.5 yr 4/4) silty clay loam. 0:- 40 'cm ' 
sample. Remarks: sampled in cropland. Soil cracks were very coarsely spaced; 
this soil tends toward vertic. It appears to be very productive. Verti~ Ustropepts. 

517. 15° 28' N. Lat. and 12° 15' W. Long. Floodplain, moderately wide, 1% 
slope. Dark brown (7.5 yr 4/4) silt loam. 0-20 cm, 20-40 cm, and 40-60 cm 
samples. Remarks: soil has moderate, medium, subangular blocky structure in B 
horizon. Fluventic Ustropepts. 

521. 12° 19' N. Lat. and 15° 02' W. Long. Primary floodplain of major, 
intermittent water course. Brown (7.5 yr 5/2) clay loam with common, fine, 
distinct yellowish red (5 yr 4/6) mottles. 0-23 cm and 23-40 cm samples. 
Remarks: good stand of trees but no grasses. Flooding appears to occur nearly 
every year. Mollic Ustifluvents. 

Bl. 18° 03' N. Lat. and 15° 50' W. Long. Marine terrace between sand dunes, 
1% slope. Very pale brown (lOyr 8/3) loam. 0-10 cm, 10-20 cm, and 20-30 cm 
samples. Notes: Barren. Some leaching has taken place. Scattered sea shells 
on surfac~strong to violent effervescence in all samples. Calciorthids. 

B5. 17° OS' N. Lat. and 13° 56' W. Long. Old lake bed (Lac d'Aleg), 1% 
slope. Dark gray (10 yr 4/1) clay. 0-12 cm and 12-47 cm samples. Notes: 
Some aeolian sands at surface. Sampled at edge of a flood-recessional sorghum 
field. Wide cracks through profile but some moistness was noted at 12 cm. 
Native vegetation (Casia spp) was tall. Annual flooding occurs. Somewhat 
poorly drained with some oxidized, yellowish red (5 yr 4/6) root casts to surface. 
Ustertic Torri fl uvents. 

Bll. 16° 51' N. Lat. and 15° 15' W. Long. Alluvial sands (east of Lac 
R'Kiz). Very dark brown, mixed (10 yr 3.5/2) loamy fine sand. 0-17 cm, 17-30 
cm, 30-49 cm, and 49-68 cm samples. Notes: excellent stand of trees and grasses. 
Aquipsamments. 

B15. 16° 45' N. Lat. and 15" 28' W. Long. Alluvium. Very dark gray 
(10 yr 3.5/1) heavy clay loam. 0-14 cm, 14-22, and 22-42 cm samples. Notes: 
somewhat poorly drained site. Mottles in second sample. Aquic Torrifluvents. 

B16. 16° 38' N. Lat. and 15° 31' W. Long. Alluvium. Dark grayish brown 
(10 yr 4/2) clay with few prominent, fine yellowish red (5 yr 5/6) mottles, 
0-25 cm sample. Notes: sampled in sorghum field. Ustertic Torrifluvents. 

Kl. 16° 35' N. Lat. and 11° 30' W. Long. Reg .. plain with thin aeolian 
sand cover. Brown (7.5 yr 5/4) heavy loamy sand. 0-4 cm, 4-22 cm, and 22-35 
cm samples. Notes: Ustollic Haplargids. 
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K2. 16° 32' N. Lat. and 11° 36' W. Long. Lower midslope of a longitudinal 
dune, 8% slope·. Brown (7 yr 5/4) fine sand. 0-15 cm sample. Notes:: cr.usted, 
hard smooth surface· w.ith patches of loose, moving sand. Typic Torripsamment. 

K3. 16° 31' N. Lat. and 11" 36' W. Long. Interdune., alluv.ial position, 
1% slope. Brown (.7 yr 4.5/2.) fine sand. Notes: ground water' is close enough to 
surface to support palm trees. Typi c Torri fl uvent. 

K4·. 16° 29' N. Lat·. and 11'0 42' W. Long. Alluvi·al. position' in reg plain. 
1 % slope·. Dark grayfsh brown (10 yr 4/2) cl ay. 0-25, 25-50., 50-·75 cm sampl es. 
Notes: heavy s.tand of Acacia seya.]. Vertic Tbrrinuvents. 

K6. 15° 54" N .. Lat·. and 11° 38' W. Lo.ng. Plain, 2% slope. Brown (7.5 
yr 5/4:) c.lay loam. 0-·15 cm sample. Note: surface is. barren. Aridisols. 

K10·. 1.5° 32' N. Lat. and ]:5.0 32' W .. Long' .. Rocky plain, 3% slope. Brown· 
(1' yr 5/4·) very cherty sandy 10am~ 0-5 cm sample. Notes: in places this soil 
supports fair stands of trees. The parent· rocks' are well fractured. Lithic 
Torri orthents. 

K13. 15° 38' N. Lat. and 11° 36" W. tong. Reg plain, 1% slope. Yellol~ish 
red (5 yr 4/6) grallel1y loam. 0-10 cm s·ample. Notes.: barren surface. Orthids. 

K17. 17° 35' N. Lat. and 11° 19' W. Long. Alluvial plain, 1% slope .. 
Strong brown (7.5 yr 5/6) loamy, stratified soils. 0-10 em and 10-25 cm samples. 
Notes: heavy stands of trees indicate runoff from surrounding slopes is good in 
most years. Typic Torrif1uvents. 

KT8. 17° 23' N. Lat. and n° 11' W. 1:0ng. P·laya, 1.% slope. Light 
brownish gray (10 yr 6/2) ca'lcareous silty clay. 0-15 cm sample .. Ca1ciorthid. 

K20. 17° 09' N. Lat. and 11° 21' W. Long. Reg plain with gravel- and 
coarse sand-covered surface, 1%' slope. Yellowish red' (5 yr 4/6) sandy clay 
loam. 0-·15 cm sample. Notes: strongly developed structure with clay skins. 
Argid. 

K21. 17° 03' N. Lat. and 11° 23' W. Long. Fixed, aeolian sands, 3% 
hummocky slope. Brown (7.5 yr 5/4.) loamy fine sand. 0-15 cm sample. Notes: 
weakly crusted surface. Typic Torripsamment. 

K22. 16° 30' N, Lat. and 11° 05' W. Long. Barren plain, 1% slope. Brown 
(7.5 yr 5/4) sandy loam. 0-7 cm and 7-15 cm samples. Notes: wind-blown, semi
fixed sands cover this soil in places. Aridiso1. 

K23. 16° 23' N. Lat. and 11° 31' W. Long.. Gullied (l/2m deep) alluvial 
plain, 2% slope. Dark brown (10 yr 4/3) clay loam. 0-13 cm and 13-18 cm 
samp1 es. Notes: 1 ess than 50% cover of grass, hard surface·. F1 uvent .. 

K26. 16° 02' N. Lat. and 12° 03' W. Long. Narrow alluvial plain, 1% 
slope. Brown (10 yr 5/3) clay loam. 0-10 cm sample. Notes: extremely hard, 
dry consistence. Well vegetated. Torrif1uvent. 

K27. 16° 09' N. Lat. and 12° 03' W. Long. Wide alluvial plain, 1% slope. 
Brown (7.5 yr 5/3) silty clay loam. 0-15 cm sample Notes: cropped field 
(sorghum) and livestock-grazed residue. It had 2 m· deep gully running through 
the center of the field. Torrif1uvent. 
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Rl. 16° 45' N. Lat. and 16° 15' W. Long. 
5/4) fine' sand. 0-20 cm and 20-40 cm samples. 
severely eroded site. Ustic Tbrripsamment. 

Fixed sand dune. Brown (7.5 yr 
Notes: heavily overgrazed, 

R2. 16° 45.' N. Lat. and 16° 15' W. Long. Marine terrace between dunes. 
Very dark grayish brown (10 yr 3/2) fine sandy clay loam. 0-25 cm sample. Notes: 
bare surface, salts visible at 20 cm. Argid. . 

R3. 16° 32' N. Lat. and 15° 36' W. Long. Senegal -River Delta. 
mi'xed (10 yr 5/3) clay. 0-15 cm sample. Notes: very poorly drained', 
soil. Sampled in sorghum field. Vertisol. 

Brown, 
gleyed 

R4. 16° 30' N. Lat. and 15° 46' W. Long. Senegal River De.lta. Pinkish 
gray (7.5 yr 6/2) silty clay loam with few, fine, prominent yellowish red 
(5 yr 5/6) mottles. 0-25' cm sample. Notes: barren. Aquic Ustifluvent. 

R5. 16° 29' N. Lat. and 1'5° 23' W. Long. Senegal River Delta. Yellowish 
brown (10 yr 5/4) heavy clay loam with common, medium, distinct yellowish red 
(5 yr 5/6) mottles. 0-25 cm sample. Notes: salts visible at 10 cm. Prismatic 
structure. Ha1aquept. 

R6. 16° 20' N. 
(7.5 yr 5.5/4) sand. 
Torripsamment. 

Lat. and 16° 22' W. Long. Fixed littoral dune. Brown 
0-25 em sample. Notes: good organic matter. Ustic 

Soil Profile C1 

Classification: Typic Haplargids 
Location:170 23' N. Lat. and BO 12'.W .. Long. 
Physiography: Old sedimentary plain 
Topography: nearly level (1%) rectilinear slope with slight northerly aspect. 
Vegetation: sparse cover, Acacia flava and Balanites aegyptiaca 
Date: 5/12/81 
Remarks: light desert pavement surface (class 2 gravel). 

Bl 

B2 ... ca .. 

C1ca 

0-15 cm. Reddish brown (5 yr 5/5) light clay loam with few pebbles, 
reddish brown (5 yr 4/5) moist; strong medium subangu1ar blocky structure;. 
slightly hard and sticky; few fine roots; pH 7.2 slightly effervescent;. 
clear, smooth boundary. 
15-34 cm. Brown (7.5 yr 5/5) clay loam with dark brown clay skins 
(7.5 yr 4/4) and few pebb1es,dark brown (7.5 yr 4/4) moist; strong 
medium subangu1ar blocky structure; hard and sticky; very few fine roots; 
pH 7.7 strongly effervescent·;· cl ear, smooth boundary. 

34-45 cm. Brown (7.5 yr 5.5/5) sandy clay loam with few pebbles, brown 
(7.5 yr 4.5/5) moist; massive,; hard and sticky; very few roots; pH 7.9 
violently effervescent. 

So il Profil e C2 

Classification: Typic Haplustalf 
Location: 150 34' 40" N. Lat. 110 9' N. Long. 
Physiography: Colluvial fan 
Topography: Gently sloping (5%) rectilinear slope of medium length with north 

aspect. Sampled in midbacks10pe position. 
Vegetation: Brush fallow. Fair regrowth, Combretum ~lutinosum, Cenchrus spp., 

a few small palms. 
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Date: '5/13/81 
Remarks: 

All O-l3cm. Brown (7.5 yr 5/4} loamy fine sand', dark brown' (7.5 4/4) moist'; 
mass,;'ve to s1ngle grain structure: sl ighUy hard' and nonsticky,: very few 
fine roots; pH 6 .. 4; clear, sinooth boundary. 

A12 130-29 cm. Reddish brown Cs yr' 4/4·) sandy loam, reddi·sh· brown (5 yr' 4/4) 
moist; massive· str.ucture,; hard ·and, nons·ti'cky: common fine roots·; pH. 6.5; 
clear smooth boundary. 

Bl 29'-43 cm. Reddsh brown (5' yr. 4/5) nne. sandy loam, dark reddish ·brown 
(S, yr 3/S:) moi·st;, massi ve, s,tructure';' ha'rd and sHght~y sticky: common' fine 
roots'; pH 6.9.;, clear, smooth boundary .• 

B2t 43-65. em. Yellow,ish. red (.5 yr 4.5/6) sandy clay loam, yellowish red 
(5 yr 3.5/6) 'moist;, moderate medium subangular blocky structure: hard 
and sti cky,; very few· fi ne roots·; pH 6 S. Numerous CaG03 threads in lower 
part of thi,s hori zan. 

Soi:l Pro.fi·l e C4· 

Classification: Typic Haplustalf 
Location: 150 9' N .. Lat. 110 S9" W. Long. 
Physiography,: uplands 
Topography: nearly level (1'%) recti·l inear slope, with' west aspect. 
Vegetation: Brush fallow. Poor cover of grasses and trees" Comhretum: glutinosum, 

Gue·i ra senega]ensi s, Balanites aegypti aca. 
Date: 5/15/81' 
Remarks: Location is near DRIG east. site. 

Al 0-19 cm. Reddish··brown (5 yr 5/3') light fine sandy loam, reddish brown 
(S yr 4/3) moist: mass·ive structure;. slightly hard and nonsticky; few 
fine and medium roots; pH 4.9; clear, smooth boundary. 

BT 19-34 cm. Brown. (7.5 yr 5/4) light fine sandy loam, dark brown (7.5 yr 5/3) 
moist; massive structure; slightly hard and nonstkky; few fine and 
medium roots; pH 4.S; clear', smooth boundary. 

B2lt 34-49 cm. Reddish brown (5 yr 5/S) fine sandy loam, wi·th clay bridges 
visible, reddish brown (5 yr 4/5) moist: massive structure: slightly 
hard and nonsticky: few fine and medium roots.: pH 4.7; clear, smooth 
boundary. . 

B22t 49'-63 cm. Yellowish red (S yr 5/6) fine sandy loam, yellowish red' 
(S yr 4/6) mOist: massive structrue: slightly hard and' nonsticky: 
very few fine roots; pH 4.9. 

Soil Prof; 1 e C7 

Classification: Typic Hapustalf 
Location: 140 49' 20" N. Lat. 120 2' 30" W. Long. 
PhYSiography: Uplands (basic colluvial material) 
Topography: Nearly level (2%) rectilinear slope with south aspect 
Vegetation: Good cover of low grass and trees, numerouS Baobab, Acaci a senegal, 

A. sey,&. 
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Date: 5/15/81 
Remarks: Tends toward vertic 

Al 0-10 cm. Dark brown (7.5 yr 4/4) light gra,vel1y clay loam" dark br.own 
7.5 yr 3 . .3') lOOist; strong fi.ne angular blocky structure; hard, and slightly 
sticky; cormnon,fine"roots; pH 6.7; clear, smooth boundary. 

B21t 10-30 cm~ Brown (7.5 yr 5/4) heavy gr.a,ve,lly clay loam, dark brown (7.5 
yr 4/4) moist; 'str.ong' medium, pri'smatic parting to mode r.ate; medium sub
angular blocky structure; hard and sti-cky; cormnon fine roots,; pH 7.8; 
c1 ear" smooth boundary. 

B22tca 30-45: cm~ Brown (7.5 yr 5.5/4) heavy gr.ave'l1y clay loam wHh' numerous 
da,ri< br.own (7.5' y.r' 4/4',) day ski'ns, dark brown (7.5 yr 4/4,) moist; strong' 
medtum' prismatic parti'ng to moderate medi urn subangu1ar b'locky structure'; 
very hard, and' sti'cky;' pH' 8.3. 

Soil Profi'le C9 

Classj fi cati on: Ve rti'c Eutrocrept 
Loeation:, 140 50' N. Lat. 120 1-2' W. Long. 
Physiography: 'Alluvial pTain 
Topography: Nearly level (1 %) rectilinear slope with south aspect 
Vegetation,: Old brush fallow. Dense, stand of' Acada seya1 
Date: 5/16/81 
,Remarks: Thi s area has various stages of regrowth of' former fiel ds. Some small 

sl i ght' depress,ions are verti sol s. Medi urn-spaced, na'rrow cracks extend 
from base Ap to 60 cm. Tendency toward mo11iso1 . 

Ap 0-17' cm. Yel'lowi'sh brown, (10: yr 5/4) heavy silty clay loam" dark 
ye'l'lowish brown (TO yr 4/4) moist; moderate' medium granular structure; 
sl i ght'ly hard and sti cky;' cormnon and many fine, roots,; pW8.0 strongly 
effervescent; c.1ear" smooth, boundary. 

B2 17-35 cm.' Brown (10 yr 5/3) silty clay with few pebbles and brown 
(10' yr 4/3) clay skins, dark brown (10 yr 3/3) moist; strong medium 
angular blocky structure; very hard and sticky; common fine roots; pH 
8.2 v,iolent effervescent; gradual" smooth boundary. 

'Clca 35-55 cm. Yellowish brown (10 yr 5/4) si:lty clay with pressure facets 
(10-30°) and dark brown (10 yr 4/3) slickensides, dark yellowish brown 
(10 yr 4/4) moist; strong medium' and coarse plates;, very few fine and 
coarse roots; pH' 8.4 violent effervescent. 

Soil Profi,le C10 

Classification: Ustic Dystropepts 
Location: 150 9' N. Lat. 120 26' W. Long. 
Physiography: Uplands (felsic rocks) 
Topography: Low midslope of long gentle slope (3%) with west, aspect. 
Vegetation: bare, few Balanites aegyptiaca 
Date: 5/16/81 
Remarks: Barren, crusted zone. Mica flakes appear to cause a self-sealing 

phenomenon. Fixed aeolian sand deposits are numerous, but are being 
removed by erosion. 
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A1 0-·15 cm. Reddish brown (5 yr 5/3) fine sandy loam with mica flakes, 
dark reddish brown (5 yr 3/3) mo.ist; massive· s'tructure; s·lightly hard. 
and: nonsticky; few f-ine roots; pH 4'.6;. clear,.smooth boundary. 

B1 15-25. cm. Brown (7.5 yr 514) very fine sandy loam with· mica' flakes, 
dark brown· (7.5 yr 4/4) moist;mass,ive structure·;. slightTy hard and 
hard' and nonsticky·; very few fine., medi.um, and coarse roots; pH 5.0; 
gradual,smooth boundary. 

B2 25-36 cm; Brown (7.5. yr' 5/5.) fi n e sandy ·loam wi th mi ca fl akes, dark 
brown (7.5· yr 5/4) moist;. massive structure; hard and slightly sti.cky;. 
no roots';. pH: 5.1.; gradua'l, smooth boundary. 

Cl 36-60 cm. Strong brpwn (7.5 yr 5/6) fine, sandy· loam with mica fl'akes, 
dark brown (7.5 yr .514) moi'st; massive structure:; slig!Jtly hard and slightly 
sti.cky·; no roots; pH 4. g ... 

Soi:l Profile B2 

Classification: T:YPic Torripsamment 
Location: 17° 33.' N. Lat. and 14° 43' W •. Long . 

. Phys,i ography: Sand· dune 
Topography:' Toes.lope of complex dune slope·, sl ightly concave, 7% slope, north-

west aspect. 
Vegetation: Bare with· few trees', Balanites aegyptiaca, 'Leptadenia spartium 
Date: 3/9/81 
Remarks: Moving sands. Moisture at 26 qlh. Sampled in Boutiljmit intervention 

. sHe. 

Cl 0-26. cm. Yellowish red (5.5 yr 5/8) fine sand, yell'owish red (5 yr 4/3) 
moist; s:ingle gra,in structure; soft and nonsti'cky; no .roots.;. pH 7.6;' 
clear, smooth boundary. 

Al 26-57 cm. Yellowish red ('5 yr 5/6-) fine sand; yellowish red (5 yr' 4/6) 
moist; single, grain structure·; 'soft and nonsticky; no roots; pH 7.4'; 
gradual smooth boundary. 

C2 57:'80 cm; Yellowish red (5 yr 5/7) fine sand, yellowish red (5 yr 4/7) 
moist; single grain structure; soft and nonsticky; no roots; pH 7.4;' 
gradual, smooth boundary. 

C4 80-120 cm. Yellowish red (5 yr 5/8) fine sand, yellowish red (5 yr 4/8) 
moist; single grain structure; soft and nonsticky; no roots; pH 7.6. 

Soil Prof.ile B3 

Cl ass·i fi cation: Typi c TorripsallJl1ents 
Location: 17°09' N. Lat. and' 14° 8' W. Long. 
Physiography: Fixed sand, dune 
Topography: Hummocky, 5% slope, broad, sandy area between steeper dunes with 

northwest aspect 
Vegetation: Nearly full of grass with few trees, Balanites aegyptiaca, Commiphera 

africana, Leptadeni'a spartium, Cenchrus spp., Calotropis procera 

Date: 3/9/81 
Remarks: Heavily grazed, moderately eroded. fAlhorizons are weakly developed. 
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Al 0-45 cm. Ye:nowish red (5 yr 5/6) fine sand" yellowish r.ed (5 yr 5/6) 
moist; weakl,y cemented, s·ingle gra·in, structure; weakly cemented,;. soft and 
nonsticky; few and common fine roots.; pH 7-.4; gradual smooth boundary. 

AC 45-73 cm·. Co,l ors, texture· and consi stence same as above, few ffne roots; 
pH T.4; gradual, smooth. boundary. 

Cl 73-95 cm. Yellowish'red (5 yr 5/8) fine sand', yellow~sh red (5 yr 4/8) 
mo,ist; weakly cemented single grain str.ucture; soft and nonsticky; few 
f:i'ne, roots;' pH ]..5. 

Soi·l Profi'l e B4 

Cl assifi'cation: Usto:lli c Camborthi'ds, 

.' 

Locat.ion: 17° 06' N .. Lat. and 14!' 03' W. Long. 
Phys i ography.: 0; d alTuvi'a1 p 1 a in 
Topography: Nearly level (1%)" recti 1 inearslope (nondissected') with northeast 

aspect. 
Vegetati on: Nearly. full co,ver of grasses and trees, Ba1 anites aegyptj aca . 
Remarks: Heavily grazed in surrounding area,vegetation is denser or sparser' 

depending upon depth to gravelly hori'zon. Very coarse, fine cracks 
noted to 50 cm from base· of A~ horizon. Surface horizon is aeolian 
deposited and wind reworked. 

All 0-23 cm. Brown· (7.s: yr 5.5/4') loamy fine sand, brown (7.5 y.r 4.5/4) 
mo.fst; single grain structure.,. weakly cemented; s-li ghtly hard and non
sticky; few medi'um and' common fine roots; pH 7.0.;. abrupt, smooth boundary. 

Al.2 23:"45 cm. Brown ('7.5 yr 4, .. 5/4) fine sandy clay loam, dark brown (7.5 
yr 3/3) moist; weak medium, subangular' blocky structure; 'slightly hard 
and sl i ght1y' sti cky;, common fine roots; pH 7.4; cl ear, smooth boundary. 

B2 45-75 cm. Dark brown (7.5 yr 4/4) light sandy clay loam, dark brown 
(7.5 yr 3/3.) mo; st; weak medi urn pri smati c pa rti ng to weak, medi urn 
subangular blocky structure;' slightly hard and slightly sticky; common 
fine roots; pH 6.8;, clear, smooth boundary. 

C1 75-90 cm. Brown (T.5 yr 5/4·) light gravelly sandy loam, dark brown 
(7.5 yr 4/4) moist; massive structure; slightly hard and slightly sticky; 
few fine· roots;. pH 7.8. 

Soil Profile B6 

Classification: Typic Camborthids 
Location: 17° 01' N. Lat. and 13° 56' W. Long. 
Physiography: Old p1ain,Continental T.ermina1 
Topography: Slight depression, 1% concave slope. with northeast aspect'. 
Date: 3/1 0/82 
Vegetation: Nearly full cover of grasses and trees, Acacia f1ava, Boscia 

senegal ensi s, Ba1 anites aegypti aca, Commoptiora afri cana 
Remarks: Some addition of aeolian sands to surface on ped faces. Soil tends 

toward vertic. Site· is well vegetated. 

A1 0-11 cm. Brown (7.5 yr 5.5/4) 'clay loam, dark brown (7.5 yr 4.5/4) moist; 
moderate medium subangu1ar blocky structure; .hard 'and sticky; few fine 
and medium roots; pH 6.0; abrupt, smooth boundary. 
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B2 11-18 cm. Yellowish brown (10 yr 5/4·) silty clay loam, dark yellowish 
brown (10 yr 4/4) moist; strong medium angular blocky structure; hard and 
sticky; few fine roots; pH 6.5; clear, smooth boundary. 

B3ca 18-45 cm. Yellowish brown (lOyr 5.5/4) clay loam, dark yellowish brown 
(10 yr 4.5/4) moi·st; weak,. medium subangular blocky structure·; hard and 
sticky; few fine roots; pH 7.8 strongly effervescent; clear, smooth boundary. 

Clca 45-47 cm. Colors and consistence same as above, gravelly clay loam; massive 
structure, few fine roots, pH 8.0. 

Soil Profile B7 

Classification: Vertic Haplargid 
Location: 16°58' N. Lat. and 13° 55' W. Long. 
Physiography: Old alluvial p1ai'n 
Topography.: Slightly concave, nearly level (1%) slope with east aspect 
Date: 3/1 0/81 
Vegetation: Full cover of Cassi a tora. 
Remarks: Sampled near sorghum fie~ Cracks present with 18 em spacing, 40 cm 

deep an d cracks at surface are 2' cm w.i de. 

Al 0-19 cm. Brown (7.5 yr 5/4) clay loam, 'dark brown (7.5 yr 4/4) moist; 
moderate medl-um and fine subangu1ar blocky parting to moderate medium 
granular structure; hard and sticky;. few fine and medium roots; pH 6.9; 
clear, smooth boundary. 

B21tca 19-·33 cm. Dark brown (7.5 yr 4/4) heavy clay loam wHh dark brown 
(7.5 yr 4/3) clay films 01) p.ed surfaces, dark brown {7.5 yr 4/3} moist; 
moderate coarse prismatic part.ing to strong medium angula'r blocky structure; 
hard and sticky; few fine roots; pH 7.8 s·trongly effervescent; gradual, 
smooth boundary. 

B22tca 33-40 cm. Colors, texture, and cons~stence- same as above; strong coarse 
prismati'c parting to strong medium' subangu1ar blocky structure; hard and 
sticky; few fine roots; pH 7.6' strongly effervescent. 

Soil Profile' B8 

Classification: Ustic Torripsamment 
Location: 16° 52' N. Lat. and 14° 2' W. Long. 
Physiography: Fixed sand dune 
Topography: Hummocky area. Site is slightly concave, gently sloping (3%) with 

west aspect. 
Vegetation: Fair cover of grasses and few trees, Cenchrus spp. Balanites 

aegyptiaca 
Remarks: Severely eroded area. Bare, weakly cemented crusts are common. 

All 0-10 cm. Brown (7.5 yr 5/4) fine sand, dark brown (7.5 yr 4/4) moist; 
weakly cemented to single grain structure; soft' and . 
nonsticky; common fine and few medium roots; pH 7.0; clear smooth boundary. 

A12 10-40 cm. Yellowish red (5 yr 5/6) fine sand, yellowish red (5 yr 4/6) 
moist; weakly cemented, single grain structure; soft and nonsticky; few, 
fine roots; pH 5.6; gradual, smooth boundary. 
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AC 40-57 cm. Colors, texture, structure, and consistence same as above; 
few, fine roots; pH 6.2; clear, smooth boundary. 

C1 57-97 em. Yellowish red (5 yr 5/7) fine sand, yellowish red (5 yr 5/6) 
mof?t; weakly cemented to single grain structure; soft and nonsticky; ,few 
fine roots; pH 5.8. 

Soil Profile. B9 

Classification: Usto11ic Hap1argid 
Location: 16° 53' N. Lat. and 14° 56' W. Long. 
Physiography: Old marine terrace between dunes 
Topography: Nearly 1 eve1 (2%) recti 1 inear sTope 
Date: 3111/81 
Vegetation:. r~ear1y bare cover with few trees, Ba'lanites aegyptiaca, Ca10trophis 

pro cera., Acaci a raddi anna 
Remarks.: Scattered' sea shells on surfa·ce. All horizons are strongly effervescent, 

C1ca is violently effervescent. Ba·rren surface. 

A1 0-27 cm. Dark grayish brown (10 yr 4/2) loam, very dark grayish brown 
(10 yr 3/2) moist; structureless; slightly hard and Slightly sticky; few 
fine roots; pH 7.8; clear, smooth boundary. . 

B2t 27-37 cm. Dark yellowi.sh brown (10 yr 4/4) clay loam, dark brown (10 yr 
3/3) moist; we~k medium subangular blocky; slightly hard and sticky; few 
fine roots; pH 7.S; abrupt, smooth boundary. 

B3ca 37-57 cm. Pale brown (10 yr 6/3) loam, dark brown (10 yr 4/3) moisc; 
structureless; slightly hard and slightly sticky; no roots; pH 7.S. 

Soil Profile B10 

Classification: Ustertic Hap1argids 
Location: 16° 54' N. Lat. and 15° 10' W. Long. 
Physiography.: Old alluvial plain 
Topography: Gently sloping (3%) rectil inear s'lope with south aspect 
Date: 3/11/81 . 
Vegetation: Fair cover of trees 
Remarks: Thi n scattering, 'of aeo 1 i an sand on surface. Very coarsely spaced, 

narrow cracks to 45 cm. Poorly drained. 

A1 0-13 cm. Dark gray (10 yr 4/1) sandy clay loam, very dark gray (10 yr 
3/1) moist; strong, coarse subangular 'b10cky structure; hard and sticky; 
few, fine roots; pH 5.8; clear, smooth boundary. 

Bl 13-24 cm. t1atrix of soil colors: grayish brown (10 yr 5/2) and very dark 
gray (10 yr 3/1) heavy sandy loam; dark grayish brown (10 yr 4/2) and 
black (10 yr 2.5/1) moist; moderate Medium prismatic blocky medium subangular 
parting to moderate structure; hard and sticky; few fine roots; pH 6.2; 
clear, smooth boundary. 

B2t 24-45 cm. Matrix of soil colors: light grayish brown (10 yr 6/2) and 
very dark gray (10 yr 3/1) sandy clay loam, gray·ish brown (10 yr 5/2) 
and very dark gray (10 yr 3/1) mOist; moderate, medium prismatic parting 
to strong medium subangular blocky; very hard and sticky; very few fine 
roots; pH 6.2; abrupt, smooth boundary. 
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Cl 45-65 cm. Matrix of soi-l colors: light gray (10 yr 7/2) and very dark 
gray (lOyr 3/1) sandy loam,. grayish brown (10 yr 5/2) and very dark 
gray (10 yr 3/1) moist; massive·; hard and slightly sticky; very few fine 
roots; pH 6.7. 

- Soi 1 Profi 1 e. Bl2 

Cl ass.ifi cat.ion: CumuHc Hapustoll s 
Location: 16° 43' N .. Lat. and 15° 48' W. Long:. 
Physiography: Interdune edge. Wind and water-deposited sands 
Topography: Hummocky, gently sJoping' (3%) wHh east aspect 
Date: 3/12/81 . 
Vegetation: Fair cover -of gras·ses and trees, Acac.ia. senega-l, Ba,lanites aegyptiaca 
Remarks': Krotoyina were observed in AC horizon.. AC and Cl horizons had few, 

fine·, distinct yell ow,i.sh red (5 yr 5/6-) mattl es. 

An 0-23. cm. Brown (7:.5 yr 4' .. 5/4-) loamy fine sand', dark brown (7.5 yr 3/3) 
moi'st; sing~e-gra-in structure;' soft and nonsticky;. few fine and. medium 
roots·; pH. 6.2; abrupt,· smooth' boundary. 

A12' 23-37 cm. Dark. reddish brow_n (5 yr 3.5/4.) loamy fine sand,. dark reddish 
brown (5 yr. 3/2.5), rnai st; s,ing1 e gra,in structure.;. soft and nonsti'cky; few 
fine and. med:i um roots; pH 6.5; gradua'l, smooth bounda·ry. 

AC 37-62 cm. Colors,.consistence, and. structure· same' as above·, heavy loamy. fine 
sand; few fine roots; pH 6.5; gradual smooth boundary. 

C1' 62-104 cm. Reddish brown (5 yr 4/4') heavy loamy fine sand, dark reddish brown 
(5 yr 3/3) rnai-st; si·ng.le gra·in structure; soft and nonsti'cky;' very few 
roots; pH 6.7.. 

Soi 1 Profil e B13 

Classification: ·Ustic Torripsamments 
Location: 16° 56' N. Lat. and 15° 39' W. Long. 
Physiography.: Interdune 
Topography: Hummocky, gently sloping (3%) site with a southeast aSRect 
Date: 3/12/81 
Vegetation: Good cover of trees. with· some grasses, Acacia .senegal, Balanites 

aegypti-aca 
Remarks: Sampled in Mederdra Intervention Site 

Cl 0-8 cm. Brown (7.5 yr 5/4) fine sand, dark brown (7.5 yr 4/4) 'moist; 
weakly cemented single grain;. soft. and. nonsticky; few· fine and medium 
roots; pH 7.3; clear, smooth boundary. 

C2 8-65 cm. Brown (7.5 yr 4.5/4) fine sand, dark brown (7.5 yr 4/4) moist; 
weakly cemented single grain;. soft and nonsticky; common fine and few 
coarse and medium roots in upper part of horizon; pH 7.2; gradual smooth 
boundary. 

C3 65-85 cm. Colors, texture, structure, and consistence same as above; 
few fine roots, pH 7.2. 
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Soil Profile B14 

Classification: Typic Natrargid 
Location: 16° 55' N. Lat. and 15° 12' W. Long .. 
Physiography: Marine Terrace, 
Topography: Nearly level (2%) rectilinear slope with east aspect 
Date:, 311 2/81 
Vegetation: Litt'le cover, Acada radd:i'anna, Balanites aegyptiaca 
Remarks': AeoHan sands form variable-depth surface cover 

Al 0-11 cm., Brown (7.5 yr 5.5/2)' loamy sand, brown (7.5, yr 4.5/2) moist; 
massive to single grain structure; slightly hard and ,nonsticky;' few, fi'ne 
roots; pH' 7.4; abrupt', wavy boundary. 

B21t 11-22 cm., Br.own (7.5 yr' 4.5/2) clay loam. dark brown (7.5 yr 3.5/2) 
moist;, strong medium col umnar' pa,rting to strong" medi urn angular blocky 
structure; extremely hard and sticky; few fine roots on ped faces; pH 7.3; 
dear, smooth boundary. 

B22tca, 22-50 cm'. Brown (7.5 yr 572) heavy sandy clay loam, dark brown (7.5 yr 4/2) 
moi.st; strong, medium pri'smatfc parting to strong, medium angular blocky 
structure; extreme.ly hard and sti"cky; few fine roots on ped faces; pH 8.5. 

50';'1 Pro fi 1 e K5 

Classification': Usti c Torripsamments 
Location: 16°' 18' Ik Lat. and, 11° 40' W,. Long'. 
Physiography: Fixed' sand dune 
Topography:' Model"ateJy steep (6%) lower back slope of long recti 1 inear slope with 

west aspect' 
Date: 1/23/81 
Vegetation: Full ground cover with short grasses and few trees,' Balanites' aegypti"aca 

and Cenchrus spp. 
Remarks: Overgrazing is evident, but ground, cover is still sufficient, to prevent 

serious erosion. 

A1 0-1'0 cm. Brown (7.5 yr 5/4') loamy fine sand, 'dark ,brown (7.5 yr 3/3) 
moist; weakly cemented to single grain structure; soft and nonsticky; few 
and common fine roots; pH 6,.8;' clear, smooth boundary. 

AC 10-30 cm. Strong brown (7.5 yr 5/6) fine sand, brown (7.5 yr 4/4') moist; 
weakly cemented to single grain structure; soft and nonsticky, very fine 
roots; pH 7.0; clear, smooth boundary. 

C1 30-50 cm. Yellowish red (5 yr 5/6) 'fine sand, yellow red (5 yr 4/6) 
moi st; weakly cemented single grain 'structure; soft and nonsticky,; few 
fine roots; pH 7.0. 

Soil Profile K7 

Classification: Ustic Torripsamments 
Location: 15° 45' N. Lat. and 11° 41' W. Long. 
Physiography: Fixed aeolian sands 
Topography: Near.1y level ,(2%), rectilinear slope with south aspect. 
Vegetation: Full cover of grasses and few trees, Cenchrus spp. and Balanites 

aegyptiacea 

308 



Date: 1/23/81 
Remarks: Sampled a cut i'n the upper end.·of gully. First horizon' is recent 'wind

deposi.ted sand. 

All 0-5 cm~ Br.own {7.5 yr 5/4} sand, dark brown (7.5 yr 4/4) moist·; wea~ly 
cemented sing.1e, grain' structure; soft and nonsticky; few fine roots; pH' 
7.5; very abrupt·, smooth boundary. 

A12 5'-28. Dark brown (10 yr' 4/3) Toall1Y sand, dark brown (10 yr 3/3) moist; , 
weakl.y cell]Snted to s,ingJe grain structure" soft and. nonsticky; few to 
corranon, fi ne roots; pH 6.5; gradual, smooth. ,boundary. 

AC 28-40. Brown (,7.5 yr 4.5/4') 10all1Y sand,. dark brown (7.5, yr 3/3) 'moist; 
weak,ly cemented s-ingle' gra:in., soft and nonsti.cky; few fine roots; .pH 6.8'; 
clear, smooth' boundary.. 

Cl 40-60. Brown (7.5 yr 4/4:) loamY sand', dark brown, (7.5 yr 30) moist; 
weakly cemented sing)e gra-in structure·;' soft and nonsticky. 'few fine 
roots; pH 6.5 

SoH Profile K9 

Cl ass·i fi'cation: Usti c Torri psalli!lent 
Location: 15,036' N. Lat .. and· 11° 42' W. Long. 
Physiography: Fixed aeo'li'an sands. 
Topography: Nearly 1 evel (2%) recti'l inearslope· wi th so.uth aspect 
Vegetation: Full cover oJ grasses and. trees, Cenchrus spp. Combretum gl'utinosum, 

Balanites aegyptiaca 
Date: 1/2'3/81 
Remarks: SHghtly eroded, somer alga crusting. Little ev·idence' of grazing. 

Gradation to alfi·sols. 

All 0-15. cm .. Brown (7.5 yr 5/4.) loamy fine sand,. brown (7.5. yr 4/4·) moist; 
weakly cemented' to single grain structure; soft and nonsticky; few to 
corranon fine roots·; pH. 6.1; clear, smoot~ boundary. 

A12 15-25 cm. Brown (7.5 yr 5/4) 10all1Y fine' sand, brown (7.5 yr 4/4') moist; 
weakly cemented to single grain; soft and nonsticky, few to common fine 
roots; pH 6.0;. clear, smooth boundary. 

Cl 25.-40 cm. Reddish brown ,(5 yr 5/4) loamy· fine sand, reddish brown 
(5 yr 4/4) moist; weakly cemented single grain structure; slightly hard and 
nonsticky; few to corranon fine roots, pH 6.9. 

Soil Profile Kll 

Cl assi fi cation: Ari dic Hapl ustaH 
Location: 11° 39' N. Lat. and 15° 33' W. Long. 
Physiography: Sandy uplands (colluvium) 
Topography: Gentle sloping (4%) mid-backslope of short,rectilinear slope with north 

aspects. 
Vegetation: Few short grasses '\ 
Date: 1/24/81 
Remarks: Severely eroded, patches of wind-blown sand, partially vegetated. 

Numerous areas of crusted surface. 
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All 

AT2 

B2t 

C1 

0-14 cm. Reddi sh brown (5 yr 5/4) 10arny sand, reddi sh brown (5 yr 4/4) 
mo.ist;, single grain structure; soJt and nonsticky; common,-fine roots; 
pH 5.8; very abrupt, smooth boundary. 

14'-26 cm. Brown (7.5 yr 5/3) loamy fine sand, brown (7.5. yr 4/4) moist; 
weakly cemented to single gra·in structure;slightTy hard and nonsticky; 
common, fine roots; pH- 4.9; c1ear,_ smooth boundary. 

26-50 cm. Brown (7.5 yr 5/4.)- sandY Toam with few fine laminae, brown 
(7.5 yr 4/4.) moist; massive structure;. slightly hard ·and nonsticky; few 
to common fine roots'; pH 5.8; clear, smooth boundary" 

50-70 cm. Ye.l10wish red (5 yr 5/6) sandy loam,. reddish brown (5 yr. 4/6) 
moi'st;, mass-ive str.ucture; s.l i'ght-1y hard and- nonsti cky; few fine roots; 
pH 6.0. 

Soi 1 Profi-1 e K14 

Classi'fication: Ustic Torripsamment 
Locat.ion: 11° 30' N. Lat. and. 15° 60' W .. Long. 
Physiography: Fixed sand dune 
Topography: Gently sloping (2%) slightly convex slope with south aspect. 
Vegetation: Full cover-of grasses and trees, Comb return glutinosum, Cenchrus spp. 
Date: 1/25/81 
Remarks: Alga crust_ in' places 

All 0-1'1 cm. Brown (1'.5 yr 4.5/4.) fine sand', dark brown (7.5 yr 4/4) moist; 
single gra·ined structure; soft and, nonsticky; common fine roots; pH_ 6.0; 
cleal',. smooth boundary. 

A12 Tl-21 cm. Brown (7.5 yr 5/5') fine sand,_ dark brown {.7.5 yr 5/4} moist; 
single grained structure; soft and nonsticky; common fine roots; pH 6.4; 
clear,. smooth boundary •. 

A3 21-50 'cm. -Yellowish red (5 yr 4.5/6') fine sand. yellowish r.ed (5 yr 4/6) 
moist; single gra-ined structure; soft and nonsticky; few fine roots; 
pH 7.0. 

Soil Profil e K15 

Classification: Typic Torri-f1uvent 
Location: 16° 16' N. Lat. and 1-1" 11 W. Long. 
Physiography: Interdune, fixed 
Topography: Gentle sloping' (4%) toes10pe of long rectilinear slope with northeast 

aspect. 
Vegetation: Nearly full cover of grasses and trees, Panicum turgidum, Cenchrus spp., 

- Aristada spp., Acacia senegal, Balanites aegyptiaca. 
Date: 1/25/81 
Remarks: Severely overgrazed. The narrow thalweg (50m downslope) is a slightly 

heavier, more densely vegetated soil zone. Water table is sufficiently 
close to surface to support ·palm trees in many places. 

All 0-15 cm. Brown (7.5 yr 5/4) fine sand, dark brown (7.5 yr 4/4-) moist; 
single grain structure; soft and nonsticky; few. fine roots; pH 7.,3; 
gradual, smooth bounqary. 
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A12 15-30 cm. Brown (7.5 yr 5/4) fine sand, dark brown (10 yr' 3/3) mOist; 
s,fngle grain structure; soft and nonsti cky; few., fine roots'; pH 7'.4; 
gradual,. smooth boundary. 

Cl 30-46 cm. Yellowish red (5 yr 4/6) fine sand, reddish brown (5 yr 414.) 
mOist; single. gra'in structure'; soft and nonsticky; few fine roots; pH 7.4. 

So iT Profil e K16 

Classification: Typic Torrifluyent. 
Location: 17° 37" N.lat'. and 1'10° ·20' W. t.ong .. 
Phys·iography,: Water -deposi-ted and wind .. reworked a'll uvi urn 
Topography,: Hummocky, 2% ayerage. s:lope .w~·th· west aspect 
Vegetation: Moderate cover of grasses and trees, Panicum turgidum', Leptadenia 

spartium; Ba'lanites aegyptfaca 
Date: 1/26/81 
Remarks: Surface hor;-zon is wind-deposited 

Cl 0-5 cm. 'Strong brown (7.5 yr' 5/6) sand" brown (1.5 yr 4/5') moist; single 
grain structure; soft and nonsticky; few fi'ne and medium roots,; pH 7.5; 
abrupt, smooth boundary. 

Cll 5-24· cm.. YeTlowi.sh r.ed (5 yr 5/6)' sand, yellowish red (-5 yr 4/6) moist; 
single gra·in structure; soft· and nonsticky.; few fine and medium roots;' 
pH' 7.5;. clear, smooth boundary. 

Clll 24-50 cm. Brown (7.5 yr 5/5) sand,·dark brown (7.5 yr 4/4) mofst; sing,le 
grain structure· soft and ·nonsticky,. few fine roots; pH 7.5. 

So il Profi:l e K19 

Classification: Typic Torr.ipsamment 
Location: lJO TO' N. Lat. and HO T8' I~·. Long. 
Physiography: Fixed aeol ian sands 
Topography: Broad. nearly level (2%') flat with south aspect 
Vegetation: Full cover of short grasses and very few trees. Cenchrus spp. and 

Balanites aegyptiaca 
Date·: 1/26/81 
Remarks.: Profil e excavation was sha'llow because of unifbrmi·ty of material s and that 

indicator species i~plied deep sands. 

Cl 0-15 cm. Strong brown (7.5 yr 5/6) fine sand, strong brown (7.5 yr 4/6) 
moist;, weakly cemented parting to single grain structure; soft and non
s·ticky; common, fine roots; pH 7.5; clear, smooth boundary. 

Cll 15-30. cm., Strong brown (7.5 yr 5/7) fine sand, strong brown (7.5 yr 4/7) 
moi.st; weak'ly cemented to s,ingle grain structure; soft and nonsticky; 
common fine roots; pH 7.6. 

Soil Profile 54 

Classification: Mollic Torrert 
Location: 17° 20' N. Lat. and 13° 20' I~. Long. 
Physiography: Alluvial deposits 
Topography: Gilgai, general slope of 2% 
Vegetation: Nearly full cover of grasses and trees 
Date: 2/12/81 
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Remarks: Aeolian sands are in evidence at surface and in cr.acks. This soil 
flooded' extensi'vely in 19.]8 as seen on Landsat imagery .. 

All 0-3 cm. Brown (7.5 yr 5/4,) light clay, dark brown (7.5 yr 4/4) moist; 
weak, medium platy 'structure with coarsely spaced cr.acks; hard and very 
sti cky; few, fi ne, roots;, pH 6.7; abrupt', smooth boundary. 

A12, 3-15 cm. Dark y,ellowish brown (10 yr 4.5/4,) clay, dark brown (10. y,r 3/3) 
moist; very coarse prismatic parting to moderate, medium, platy structure 
wHh coarse'ly spaced cracks'; hard and very sti'cky; very few, fine roots;, 
pH 7.6; gradual, 'wavy boundary. 

AC '15-50' cm. Colors and texture. same as, above, med.i'um structure with very 
coar.se' prismati,c parting to I1Xlder.ate; coarsely spaced cracks ending a·t 
bottom of thl's horizon; e,xtremely hard and very sticky, no roots; pH 7.3; 
gradual, wavy' boundary'. 

Cl 50-70 cm. Colors· and texture' same as above·; strong medium platy s,tructure 
wi,th slickensi'des and pressures facets (20-50°); extremely hard and very 
sti'cky; no roots;. pH 7.2. 

So il Profil e 56 

Cl assifi·cation: Fl uventi c' Camborthi ds 
Location: 16° 39·' N. Lat. and 13° 04' W. Long . 

. Physiography: Alluvial interdune 
Topography: Nearly level (2%), slightly concave, slope with southwest aspect. 
Vegetati'on: Revegetated field, nearly fun co,ver of grasses and trees, Z:iziphus' 

maurit.i aca,. Cass,i'a tara, Ba] annes aegypti aca, Cal i tropfs procera. 
Date: 2/1'3/81 
Remarks: Very coarsely-spaced, narrow cracks (less than 5mm} were observed from 

the bottom of the Ap to 57 cm. Slightly eroded and overgrazed. 

Ap 

B21 

B22 

0-23 cm. Brown (7.5 yr 5/4) sandy loam, dark brown (7.5 yr 4/4) moist; 
weak, medium platy; 'slicky-hard and slightly sticky,; few fine roots; 
pH 6.8;' abrupt' sl1Xloth boundary. 

23-57 cm. Reddish brown (5 yr 4/4,) sandy loam, dark reddish brown 
(5 yr 3/4) moist; moderate" medium prismatic structure; slightly hard 
and slightly sticky; very few fine roots,; pH 6.7; clear, smooth boundary. 

57-77 cm. Reddish brown (5 yr 4/4) ligh.t sandy clay loam with fe~1 
pebbles, dark reddish brown' (5 yr 3/4) moist; weak medium prismatic 
structure; slightly' hard and slightly. sticky; very few fine roots; 
,pH 6.9. 

Soi 1 Profi·l e 57 

Classification: UstaTfic Haplargids 
Location: 16° 23' N. Lat. and 13° 09' W. Long. 
Physiography: Upland 
Topography: Gently sloping (4%) rectilinear, mid-backslope position, long steeper 

upslope. Hummocky i~ places. 
Vegetation: Sparse cover with' few grassea and trees, Balanites aegyptiaca, 

Acacia flava, Cenchrus spp. 
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Date: 2/13/8l 
Remarks:, Severely 'eroded', barren site, coarse sand grains scatter.ed at surface. 

Other lesser eroded sites have, cover of low grasses. Surface was hard-
,packed. 

A1 0-15 cm. Brown (7.5 yr 5.5/4) loamy sand, dark brown (7.5 yr 4/4:) moist; 
mass ive structure; s'l'i'ght1y hard. and nonsti cky; very few fine roots; pH 5.5,; 
abrupt, smooth boundary. 

B:21t 15-40 cm. Yellowish red (5 yr 4.5/6.), sandy loam, ye'11owish red (5 yr 4/6·) 
moist; massi.ve s:tructul'e·;. slightly hard and slightly sti'cky; no roots; 
pH 1'.2; clear,. smooth boundary. 

B22tca 40-55 cm. Ye-llowish red' (5 yr' 5/6) sandy Toam,. ye.l10wish r.ed (5 yr 4/6) 
moi st; massi ve structure,. s·l i ght1y hard and sl i ght1Y sti cky.; no roots, 
pH 8. T strongly effervescent. 

SoH Profi·1e. S8 

C1 assifi cation: Ustochrept:ic Camborthi ds 
Location: 16 0 14' N., Lat. and 130 19' W. Long. 
Physiography.: Upland. (be~ow ferruginous. plateau.). 
Topography:' Gently slopi'ng (3%) recti-linear shape wHh a south. southeast aspect. 

Mid-backsJope posHion on a uniform, long s;lope. 
Vegetation: Full cover with grasses and' trees. Combretom gl utinosum, 'Ari sti da. spp. , 

Acacia·senega1, Cenchrus spp. . 
Date: 2/13/82 
Remarks: Very good range condition, minimal erosion. USDA c1ass.i.fication. doesn't 

have, a good match for :this soi-1 because of sandy texture. 

All 0-1-9 cm. Ye·llowish red (·5 yr 5/6.) loamy sand, ye~lowish red (5 yr 4/6.) 
moist; weakly cemented to· s,ing1e grai'n structure;. soft and nonsticky; 
common fine roots; pH 6.2; clear,. sl1Xloth boundary. 

·A12 19-32 cm. Ye-llowish red· (5 yr 5/6-) loamy sand" ye.l1owish red (5 yr 4/6) 
moist; weakly cemented to single grain 'structure; slightly hard and non
sticky;' cOlllllon fine roots, pH 6.1.; clear, sl1Xloth boundary. 

B2 32-46 cm. Yellowish red (5 yr 5/6) loamy sand, yellowish red (5 yr 4/6)' 
moist; 11eak1y cemented to single grain structure; sli'ght1y hard' and non
sticky; few fine roots; pH 6.,9; clear, smooth boundary. 

Cl 46-·7.'4 cm. Yellowish red (5 yr 5/7) loamy sand, yellowish' red (5 yr 5/6) 
moist; weak·1y cemented to single grain structure; 51 ight1y hard and non
sticky; few fine roots; pH 7.0. 

Soil Profile S10 

~oi1 Classification: Arenic Aridic Hap1usta1fs 
location: 160 04' N. Lat. and 130 02' \~. Long. 
Physiography: Rolling uplands 
Topography: Moderately sloping (6%) mids10pe· of a uniform, medium-length slope 

with a west northwest aspect. 
Vegetation: Nearly full cover of low grasses and trees, Combretum glutinosum, 

Commiphora afri cana, Gui era senega'l ensi s, Eragrosti s spp. 
Date: 2/14/81 
Remarks: Moderate erosion 

313 



Al 0-16 cm. Reddish brown (5 yr 5.5/3). sand, reddish. brown (,5 yr 4.5/3') 
moist; weakly' cemented to'single grain structure; soft and nonsticky; few 
and common fine roots and few medium roots; pH 8.4; clear, smooth bo~ndary. 

A21 16-39 cm. Light redd.ish brown (5 yr 6/4) sand, reddi.sh blOown (5 yr 4.5/4) 
moi'st; weakly cemented to single grain structulOe; soft and' nonsticky; few 
fine, ·roots;. pH 4.5; gradual, smooth boundary. 

A22 39..:50 cm. Light reddish brown (5 yr 6/4) sand, reddish brown (5 yr 4.5/4,) 
moist; weakly cemented to single' grain structure; soft and, nons-ti.cky; few 
fine roots;. pH 4.7; clear, smooth boundary. 

B2t 50-90 cm. Reddish brown (5 yr 5.5/4.) loamy sand, reddish brown (5 yr 
4.5/4) moist;· weak.,. coarse prismatic structure.;, slightly hard and sTightly 
sticky; few very fine roots; pH 4,.6. 

Soi 1 Profil e Sll 

Classification: Arenic Aridic Haplusta.lf 
Location: 15° 12' N·. Lat. and 12° 11' \~. Long. 
Physiography: Uplands 
Topography: Nearly level, rectilinear slope (2%), south aspect 
Vegetation: Nearly full cover of grasses and trees, Combretum spp., Guiera 

senegalensis, Aristida spp. 
Date: 2/14/81, 
Remarks: Site has evidence of recent burn (within 10 years.) •. Moderate erosion 

wi th some hard, barren patches. Low, pH may be bi ased due to type of test, 
i.e., 1:1 soi·l-water ratio and coarse textures. The pH tests were rechecked. 

All 0-13 cm. Yellowish red (5 yr 5/6) loamy sand, reddish brown (5 yr 4/4) 
mOist; weakly cemented to single grain structure, weakly crusted; soft 
and nonsticky;' fe,w and common fine and medium roots; pH 4.8; clear, 
smooth boundary. 

A12 1'3-26 cm. Yellowish red (5 yr 5/6) heavy loamy sand, yellowish red 
(5 yr 4/6) moist; weakly cemented to single grain structure; slightly 
hard and nonsticky; few and common fine and medi'um roots; pH 3.8; c·lear, 
smooth boundary. 

Bl 26-40 cm. Yellowish red (5 yr 5/6) light sandy loam with a few pebbles, 
yellowish red (5 yr 4/6) moist; weakly cemented to single grain structure; 
slightly hard and slightly sticky; few and common fine and medium roots; 
pH 4.0; clear, smooth boundary. 

B2t 40-80 cm. Yellowish red (5 yr' 5/8) sandy loam, yellowish red ,(5 yr 4/8) 
moist; massive to single grain structure.; slightly hard and slightly 
sticky; few and common fine roots; pH 3.7; clear, smooth boundary. 

Cl 80-90 cm. Yellowish red (5 yr 5/8) loamy sand with small sandstone 
fragments, yellowish red (5 yr 4/8) moist; massive to single grain 
structure; soft .and nonsticky; few fine roots; pH 4.4. 

Soil Profil e S12 

Classification: Typic Ustropept 
Location: 14° 59' N. Lat. and 12° 22' W. Long. 
Physiography: Uplands (colluvial fan) 
Topography: Toeslope of long, gentle slope. Nearly level (2%) with rectilinear 

shape and west aspect. 
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Vegetati'on: -Nearly bare, Cenchrus spp. and Bal anUes aegyptiaca
Date: 2/-14/81 - -
Remarks: Landscape has loose, fixed sands (10-25 cm depth.) in places. Barren, 

hard surface. Whi 1 e si-tuated near a small stream, there is no evi dence 
of depos.ition,only erosion. Truncated soi] and a general, later cover
ing of' aeoJian sand,whieh has ·been parti'aBy eroded·. 

Bl 0-13 cm. Brown (7.5 yr 5/3) heavy loam, dark brown' (l.5 yr 3/3)· moist;. 
strong' coarse. prismati c structure; ha·rd 'and sTi ghtl.y- sti cky; few and 
conmon, very fine to medi-um roots; pH 5'.3; clear, smooth boundary. 

B2 1'3-23 cm. BroWn ('l.5 yr 5/5)' sandy clay loam, dark brown (7.5 yr 4/4') 
rooist~ strong coarse prlsma.ti'c;·, very hard, and stieky; few to common very 
fine'to med:i'um roots'; pH, 4.9;' clear, ·smooth bounda·ry,. 

B3 23-4'3 em. Strong. brown (7.5 yr 5/.6,) cl ay loam" strong, brown (7.5 yr 4/6,) 
mQi's-t;' massi ve' structure; very hard and sti cky-; very few fine' roots'; 
pH- 5 .. 2; abrupt'" clear' boundary. 

Cl 43-63 cm. Reddish yellow (7:S yr' 6/6) light gravell:y sandy' clay loam; 
strong brown (7.5 yr 4/6') moi·st;, massive structure·; slightly hard and 
sticky; no roots;' pH 4.8'. 

Soil Proft 1 e S13 

Classification: Arenic Ari'dic Hapustalf 
Location: lSo OS' N._ Lat. and 12° 17' W'. Long. 
Phys·iography.: FiXed sand' dunes 
Topography: HUllD1!Ocky. medi urn length sTopes, gently slopfng (S%)" mi'ds-lope 

with west aspect. 
Vegetation: Full cover of grasses and trees, sand grasses and_ Combretum spp. 
Date: 2/1.7/81, 
Remarks: Exce.ll ent stanq of grasses and' trees,. l·itt-l e' livestock grazj I1g. Host 

'sand' -grains are quartz. 

All 0-19' cm. Brown (7.5 yr S/4) .fine sand" dark brown (7.S yr 4/4) moist;. 
singl e grai'n' structure; soft. and nonsti cky; common', fine roots; pH S.S; 
gradual, smooth' boundary. 

A12 19--3S cm. Brown (7.5 yr 5/S') fine sand, dark brown (7.S yr 4/4-) moist; 
single grain structure; soft and, nonsticky; comroon, fine roots;' pH 4.7; 
clear, smooth boundary. 

B2t 35-49 cm. Reddish brown (5 yr 5/S) loamy fine sand, reddish brown 
(5 yr 4/4) moist; single grain structure; soft and nonsticky; common, fine 
roots; pH 4.4; clear smooth boundary. 

B3 49-58 cm., Yellowish red (S yr' 5/6) fine sand, yellowish red (5 yr 4/6) 
moi'st; singl e grain structure; soft and nonsticky; common, fine roots; 
pH 4.7;' gradua'l, smooth boundary. 

Cl 58-72 cm. Yellowish red (5 yr 5/6) fine sand, yellowish red (5 yr 4/6) 
moist; single grain structure; few, fine roots; pH 4.5. 
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Soil Profile S14 

Soil Cl assification: Ari-di c Hapustal f 
Location: 15° 15' N. Lat. and 12° 11' l~. Long. 
Physiography: Uplands (co]luv.ial fan) 
Topography: Nearly 1 eve] (2%.) recti'l i near slope with south aspect 
Vegetation: Nearly bare-, few grasses and trees Balanites aegyptiaca 
Date: 2/18/81 -

\ 

Remarks: Truncated soil profile, scattered gravel and cobbles on surface. Barren, 
hard surface,. T.ransition between Aridisols and Alfisols. 

B21t 0-17 cm. Reddi'?h brown (5 yr 5/4'-) clay loam with reddish brown (5 yr 4/3) 
cTayskins, reddish brown (5 yr 4/3:) moist; strong, medium subangular blocky 
structure; very hard and sticky; common, fine and very fine roots; pH 6 . .4; 
abrupt, smooth boundary. 

B22t 17-32 cm. Dark brown (7.5 yr 4/3) clay loam with few pebbles, dark brown 
(7.5 yr 3/3) moist; strong, medium subanguTar blocky structure; very' hard 
and sticky; few and cOl1U11On, fine roots; pH 7.0; clear, smooth boundary. 

B3 32-45 cm. Dark brown (7.5 yr 4/3) gravelly clay loam, dark brown (7.5 
yr 3/3) moist; moderate, medium subangular blocky structure; very hard 
and sticky; very few, fine roots; pH 7.0. 

Soil Profile 518 

Classification: Ustic Torripsamment 
Location: 15° 28' N. Lat. and 11° 46' W. Long. 
Physiography: Fixed aeolian sands 
Topography: NearTy level (2%) rectili"near slope, east aspect 
Vegetation-: NearTy full cover, grasses and few trees, Eragrosti s spp., Cenchrus 

spp., few Baobob. 
Date: 2/19/81 
Remarks: Vegetation covering is good; scattered, small eroded areas with bare, 

hard surface. Two intermittent periods of sand deposition and reworking. 
Moisture at 100 cm. Gradation to Alfisol. 

All 

A12 

0-15 cm. Brown (7.5 yr 5/4) fine sand, dark brown (}.5 yr 3/3) moist; 
weakly cemented single grain structure; soft and nonsticky; common fine 
roots; pH 5.8; gradual, smooth boundary. 

15-37 cm. 
(5 yr 3/4) 
nonsticky; 

Reddish brown (5 yr 5.5/4) fine sand, dark reddish brown 
moist; weakly cemented single grain structure; soft and 
few and common roots; pH 6.6; clear, smooth boundary. 

Allb 37-50 cm. Yellowish red (5 yr 4/6) fine sand, yellowish red (5 yr 3/6) 
moist; weakly cemented to single grain structure; few and common roots; 
soft and nonsticky; pH 5.1; gradual, smooth boundary. 

A12b 50-70 cm. Yellowish red (5 yr 5/6) fine sand, yellowish red (5 yr 4/6) 
moist; weakly cemented to single grain structure; soft and nonsticky; 
few and common fine roots; pH 5.3; gradual, smooth boundary. 

Cl 70-103 cm. Yellowish red (5 yr 5/7) fine sand, yellowish red (5 yr 4/7) 
moist; weakly cemented single grain structure; soft and nonsticky; no 
roots; pH 5.4. 
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Soi 1 Profil e S19 

Classification: Aquic Haplustalf 
Location: 15° 11' N. Lat. and 11° 56' W. Long. 
Physiography: Old alluvium 
Topography: Nearly 1 evel (1 %) rectil inear slope with north aspect' 
Vegetation: Spar.se cover of Cassia spp. 
Date: 2/19/81 
Remarks: Poorly drained 

Al 0-12 cm. Brown (7.,5 yr 5/4) loam, dark brown (7.5 yr 4/4) moist; weak 
fine platy structure; slightly hard and nonsticky; common,fine, roots; 
pH 4.5; abrupt, smooth boundary. 

S21t 12.-28 cm. Reddish brown (5 yr 4/4) sandy clay loam with some gra,vel, dark 
reddish br.own (5 yr 3/4) mois~,few fine faint reddish ye~low mottles 
(5 yr 4,/8-); moderate medium subangular blocky structure;; very hard and 
sti cky;' few, fi'ne' roots; pH 5.7'; c1 ear, smooth boundary. 

B22t 28-42 cm. Yellowish red (5 yr 4/6), clay loam;, yellowish red (5 yr 3/6'} 
mOist; model'ate medium subanguTar blocky structure; very hard and sticky; 
few, fine roots;' pH 5.7. 
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PHYSICAL AND CHEMICAL PROPERTiES BRIEF SITE DESCRIPTIONS 

C.E.C. Buffer Exchangeane Base ',I: . Sample Depth Textural me/1009 :Extract. Caf + t Hg Saturation pH E.C. 
Number em. Class SOil Acidity me/100g Soil % 1:1 extract mm hos/em Notes 

"C" SAJtPLES 
C3 0-25 VFSCL grav. 11 4 7 64 7.5 0.4 6% CaC03 
C5 0-25 CL 8 0 8 100 5.5 1.0 
C6-1 O-B L lShal Y) 9 4 5 56 7.0 0.1 w C6-2 B-25 L v.shaly) 5.3 0.3 ..... 

co C8-1 0-5 VFSL 5 0 5 100 5.2 0.1 
C8-2 ,-to VFSCL 6 2 4 67 4.6 0.1 
CII-I 0-10 S 3 0 3 100 5.8 0.1 
CII-2 0-15 LFS 4 1 3 75 5.5 0.1 
CI1-3 15-25 FSCL 11 3 8 72 5.7 0.4 
CI2 0-15 CL (cobbly) , - 5.7 0.3 
CI3-1 0-17 L (gravelly) 10 3 '7 70 8.3 1.4 6~ CaC03,<10 Na 
C13-2 17-30 SCL 10 4 6 60 8.3 4.6 10 me Na ' 

JIB" SAMI'lES 
81'-1 0-10 L 5 0 5 100 7.8 1.7 
81-2 10-20 L 5 0 5 100 7.7 5.4 
81-3 20-30 L 8.3 7.2 
85-1 0-12 C 5.3 0.1 
85-2 12-47 C 14 ' 5 9 64 6.7 0.1 
BII-I 0-17 LFS 9 6 3 33 5.0 2.6 
BII-2 17-30 SL 12 0 12 100 6.8 1.0 
811-3 30-49 S 4 0 4 100 7.3 0.3 
811-4 49-68 S 7.7 0.3 
815-1 0-14 CL-Heavy 18 7 11 61 6.7 0.9 
015-2 14-22 CL-Heavy 10 0 10 100 6.7 2.0 
815-3 22-42 SL 7.3 O.G 
816 0-25 C 16 7 9 56 4.6 0.3 



PHYSICAL AND CHEMICAL PROPERTIES BRIEF SITE DESCRIPTIONS -

C.E.C. Buffer Exchangea~!e Base I;:' <',[' Sample Depth Textural roo/l009 Extract. Ca++ + t4g Saturat10n pH E.C. , , 
Number cm. Class Soil Acidity me/1009 Soil % 1:1 extr~ct nm hos/cm Notes 

II KI' SA~'PLES 

Kl-l 0-6 SL (heavy) 11 6 'i 45 7.5 0.4 
KI-2 6-22 L (heavy) 9 2 I 78 5.8 0.1 
KI-3 22-35 SCL 13 7 6 54 5.8 0.1 
K2 0-15 FS 5 2 3 60 6.6 0.1 
K3 0-20 FS 4 1 3 75 6.7 0.1 
K4-1 0-25 C 32 7 25 78 7.6 0.2 

w K4-2 25-50 C 52 9 43 83 8.0 0.2 
I-' K4-3 50-75 C 49 7 42 86 8.0 0.1 
I.D K6 0-15 Cl 8 2 6 75 6.4 0.4 

KID 0-5 Sl (9r.vell~) 6 3 3 50 5.4 0.1 
K13 0-10 L (gravelly 8 6 2 25 5.0 0: 1 
K17-1 0-10 SiL 9 3 6' 67 7.5 -0.4 
K17-2 10-15 Sl 15 9 6 40 7.0 0.2 
KIS 0-15 SIC 14 2 12 86 8.5 0.2 C.C03,>20% 
K20 0-15 SCL 10 7 3 30 7.2 0.8 
K21-1 0-15 LFS 7.6 0.1 
K22-1 0-7 Sl 9 3 6 67 6.7 0.1 
K22-2 7-15 Set 6 3 -3 50 6.5 0.4 
K23-1 0-13 CL 15 7 8 S3 7.2 0.1 
K23-2 13-18 SeL 17 5 12 71 6.8 0.1 
K26 0-10 Ct 18 9 9 50 5.6 0.1 
K27 0-15 SiCL 16 6 10 62 ~.4 0.1 

'R" SAMPLES 
Rl-1 0-20 FS 4 0 4 100 7.4 0.2 
RI-2 20-40 FS 6 1 5 83 7.5 _ 0.2 
R2 0-25 FSCL 8 2 6 75 7.4 6.4 
R3 0-15 C 13 6 7 54 4.6 0.3 
R4 0-25 SICL 12 5 7 58 5.6 5.0 
R5 0-25 CL (he.vy) 15 5 10 67 4.8 >10.0 
R6 0-25 S 12 4 8 67 6.7 0.1 
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PHYSICAL AND CHEMICAL PROPERTIES BRIEF SITE DESCRIPTIONS 

C.E.C. Buffer Exchangea\>.j.e Bast! 
Sample Depth Textural me/I 009 Extract. Ca" , 11g Saturation pH E.C. 
Number cm. Class 5011 Acidity me/100g 5011 % 1:1 extract mm hos/em Notes w 

"" a "S" SAMllL.tS 

52 0-17 CL 15 6 9 60 6.7 0.1 
55-1 0-13 5L 6 3 3 50 5.5 0.1 
55-2 13-26 5L (gravelly) 4 1 3 75 5.6 0.1 
59-1 0-15 L 3 0 3 100 5.7 0.1 
59-2 15-30 CL (gravelly) 10 4 6 60 4.9 0.2 
515-1 0-35 C 27 8 19 70 6.5 0.4 
515-2 35-70 C 36 7 29 00 7.0 0.2 
516 0-40 5ICL 21 7 14 58 6.5 0.2 
517-1 0-20 5IL 15 .2 13 87 5.7 0.1 
517-2 20-40 5IL 10 3. 7 70 5.8 0.1 
517-3 40-60 5IL 21 3 18 87 5.8 0.2 
521-1 0-23 CL 20 8 12 60 5.3 0.1 
521-2 23-40 CL 17 8 19 53 5.0 0.1' 



PHYSICAL AND CHEMICAL PROPERTIES 'C' SAMPLES 

Cation 
Exchange E)(changeabl~ 
Capacity Buffer Bases,rre/1OO'g Base Electrical 

'Sample Depth Textural mellOO 9 Extractabl~ Soil Saturation pH Conductivity 
Number Horfzon em • . Class Soil Aci di ty Ca++ + Mg++ % 1:1 Extract "'" hos/cm. Notes 

Cl Typic Haplargld M.U. BP2 
Bl 0-15 CL (light) 7.2 D.! 
B2tCa 15-34 CL 10 9 90 7.7 0.1 
CICa 35-45 SCL 7.9 0.2 6% CaC03 

C2 Typic Haplustalf M.U. BL4 camp. 2 

w All 0-13 LFS 3 0 3 100 6.4 0.1 
N A12 13-29 SL 5 1 4 80 6.5 0.1 
I-' 81 29-43 FSL 6 2 4 67 6.9 0.1 

B2t 43-65 SCL 8 3 5 62 6.9 0.2 

C4 Typic Haplustalf ~.U. AU! camp. 2 
Al 0-19 FSL !1I9ht 3 Q 3 100 4.9 0.1 
Bl 19-36 FSL light) 4.5 0.1 
B21t 36-49 FSL 7 6 86 4.7 0.1 
B22t 49-63 FSL 6 5 83 4.9 0.1 

C7 Typic Haplusta1f M.U. AU4 camp. 1 

Al 0-10 CL (light 9 2 7 76 6.7 0.1 
tavellY) 

B21t 10-30 CL heavy 9 2 7 78 7.8 0.1 6% CaC03' .10 me Na . ravellY) 
B22t 30-45 CL heavy 12 2 10 83 8.3 0.2 6% CaC03 

gravelly) 

C9 Vertic Eutrochrept M.U. AU6 camp. 1 

Ap 0-17 SICL (heavy) 11 0 11 100 8.0 0.2 <10 me, Na 
82 17-35 SIC 17 2 15 88 8.2 0.2 <10 me. Na 
CICa 35-55 SIC 13 1 12 92 6.4 0.2 10 me, Na 



PHYSICAL AND CIiEfUCAL PROPERTIES 'C' SAMPLES 

Cation 
Exchange Exchangeable 
Capacity Buffer Bases.me/lOO 9 Base Electrical 

Sample Depth Textural ",,/100 9 Extractabl~ Soil Saturation pH Canductlvlty 
Numher Horhon Cm. Class 50il Acl dl ty Ca* + Mg++ ~ 1: 1 Extract am hos/~m. Notes 

Cl0 U.tlc Oy.tropept H.U. Cl0 AU2 ~omp. 1 
Al 0-15 F5L 6 2 4' 67 4.6 0.1 
81 15-25 VF5L 9 5 4 44 5.0 ' 0.2 
82 25-36 F5L 6 2 4 67 5.1 0.2 
Cl 36-60 F5L 5 2 3 60 4.9 0.2 

w 
N 
N PHVSICAL AND CIIEfllCAL PROf'fRTlES ·S· SAUPLfS 

54 Mollie Torrert 
All 0-3 

C right! 
24 7 17 71 6.7 0.2 

A12 3-15 C light 19 8 11 58 7.0 0.2 
AC 15-50 C li9ht 14 5 9 64 7.3 0.1 
Cl 50-70 C li9ht 19 8 11 58 7.2 0.1 

56 Fluventle Cani>orthld 
Ap 0-23 SL 8 1 7 88 6.8 0.1 
821 23~57 SL 4 1 3 75 6.7 0.1 
822 57-77 SCL {light) 11 5 6 54 6.9 0.1 

57 Ustalfle lIaplargld H.U. BU8 
Al 0-15 L5 4 1 3 75 5.5 0.1 
B21t 15-40 SL 7 1 6 86 7.2 0.8 
822t 40-55 5L 13 ,6 7 54 8.1 1.1 

58 Ustochreptie Camborthld H.U. BU8 
All 0-19 LS 7 3 4 57 6.2 1.4 
A12 19-32 LS 6 3 3 50 6.1 0.1 
B2 32-66 L5 7 3 4 57 6.9 0.1 
Cl 66-76 LS 5 2 3 60 7.0 0.1 



PHYSICAL AND CHElHCAL PROPERTIES'S" SAMPLES 

Cation 
Exchange Exchan geab 1 e 
Capaci t;y Buffer Bases. me/l 00 9 Base Electrical 

Sample Depth Textural me/lOO 9 Extractab 1 e Sol1 Saturatian pH Conductivity 
Number Horizon em. Class Soll . Acidity C~++ t MgH % 1:1 Extract nm hos/em. Notes 

SID Arenic Aridlc Haplustalf M.U. BU6 
Al 0-16 S 6 3 3 50 6.8 0.2 
A21 16-39 S 2 0 2 100 4.5 0.1 
A22 39-50 S 5 2 3 60 4.7 0.1 
B2t 50-90 LS 4 1 3 7? 4.6 0.1 

w Sl1 Arenic Aridic Haplustalf H.U. BU4 compo 1 
N 
w All 0-13 LS 3 1 2 67 4.8 0.1 

A12 13-26 lS !heaVy! 4 2 2 50 3.9 0.1 
01 26-40 Sl light 5 2 3 60 4.0 0.1 
B2t 40-00 SL 7 3 4 57 4.0 0.1 
Cl 80-90 lS 5 2 3 60 .4.4 0.1 

SI2 Typic Ustropept 

Bl 0-13 l (heavy) 11 4 7 63 5.3 0.6 
BI 13-23 SCL 12 4 0 67 4.9 0.1 
B2t 23-43 CL 9 4 5 56 5.2 0.2 
B3 43-63 SCL (light 9 3 6 67 4.8 0.1 

gravelly) 

513 Arenle Aridie Haplustalf M.U. AEI 

All 0-19 fS 3 1 2 67 5.G 0.1 
A12 19-35 FS 5 3 2 40 4.7 0.1 1 neutral salt extractable 

acidity 
BIt 35-49 LFS 3 1 2 67 4.4 0.1 
B3 49-56 fS 6 3 3 50 4.7 0.1 1 neutral salt extractable 

acidity 
CI 5B-72 fS 7 4 3 43 4.5 0.1 1 neutral salt extractable 

acIdity 



PHYSiCAL AND CHEIUCAl PROpeRTIES ''S' SAMPLES 

'Cation 
Exchange Exchangeable 
Capacity Buffer Bases, mell Ot) 9 Bde Electrical 

Sample Depth Textural me/IOO 9 Extractable 5011 Saturation pH Cimducti .ity 
Number Horizon Cm. Class 5011 Acidity CaH + MgH % 1: 1 Extract nm hos/em. Not~s 

514 Aridic Haplusta1f M.U. AU3 compo 1 
B2lt 0-17 Cl 20 5 15 75 6.4 0.4 
Bm 17-32 Cl 26 6 20 77 7.0 0.4 
B3 32-65 CL (gravelly) 17 7 10 59 7.0 0.1 

w 518 Usttc Torr1psamment 
N All 0-15 FS 3 1 2 66 5.8 0.1 
-l'> A12 15-37 FS 4 1 3 75 6.6 0.1 

Allb 37-50 FS 4 1 3 75 5.1 0.1 
A12b 50-70 FS 5 2 3 60 5.3 0.1 
Cl 70-103 FS -6 2 4 67 5.4 0.1 

519 Aquic lI'plustalf M.u. AU5 
Al 0-12 l 8 3 5 62 5.0 0.1 
B21t 12-20 SCL 13 4 9 69 5.7 0.1 1 neutral salt extractabl. 

B22t 28-62 CL 10 2 8 80 5.7 0.1 
acidity 

1 neutral salt extractable 
acidity 

PHYSICAL AND CHEMICAL PRCPERTIES "0" SAMPLES 

B2 Typic Torripsanment H.U. C1E9 
Cl 0-26 fS 3 0 3 100 i.8 
Al 26-57 FS 3 0 3 100 7.4 
C2 57-00 FS 7.4 
C4 80-120 FS 3 0 3 100 7.6 



PHYSICAL AND CHE)UCAL PROPERTIES "B" SAMPLES 

Cation 
Exchange Exchangeable. 
Capaci ty Buffer Bases, mell 00 9 Base Electrical 

Sample Depth Textural mellDO 9 Extractable Soil Saturation pH Conduct! vi ty 
Number Horizon Cm. Class 5011 Acidity Ca++ + Mg++ ~ 1 : 1 Extract· rrm hos/em. Notes 

B3 Typic Torr1psamment 
Al 0-45 FS 4 1 . 3 75 7.4 0.1 
AC 45-73 FS 6 2 4 67 6.9 0.1 
C1 73-95 FS 5 2 3 60 7.5 0.1 5~ CaC03 

w B4 Ustoll!c C.mborthld 
N All 0-23 LFS 4 I 3 75 7.0 O. I . 
CJ1 Al2 23-45 FSCL 15 2 13 07 7.4 0.2 

B2 45-75 SCL (l1ght) 18 3 15 B3 7.0 0.2 
Cl 75-90 SL (11 ght 4 0 4 100 7.B 0.2 6% CaC03 

gr.velly) 

86 Typic Camborthld M.U. BU9 
Al 0-11 CL 10 0 10 100 6.0 0.1 
B2 11-18 SICL 6 I 5 q3 6.5 0.1 
83ca lB-45 cL 10 3 7 70 7.8 0.1 6% C.C03 
Clc. 45-57 CL (gravelly) 13 2 11 B5 8.0 0.1 6% C.C03 

B7 Vertic Haplargld 
Al 0-19 CL 8 2 6 75 6.9 0.1 
021tc. 19-33 CL fhe,vyl 5 0 5 100 7.0 0.1 6% C.C03 
B22tc. 33-40 CL heavy 19 4 15 79 7.6 0.1 6% CaCD3 

BB Ustic Torr1psamment M.U. BE15 

All 0-10 FS 4 0 4 100 7.0 0.1 
Al2 10-40 FS 3 0 3 100 5.5 0.1 
AC 40-57 FS 9 4 5 56 5.7 0.3 
Cl 57-97 FS 3 0 3 100 6 0.3 



PHYSICAL AND CHEIHCAl PROPERTIES "B" SAMPLES 

Cation 
Exchange ExoChangeable 
Capacity Buffer Basest men 00 9 Base Electrical 

Sample Depth Textural mellOO 9 Extractable 5011 Saturation pH Conductivity 
Number Horhon em. Class Soil Acidity Ca++ + MgH % 1:1 Extract nm has/em. Notes 

B9 Ustoll1c Haplorgld 
Al 0-27 ~ 11 2 9 82 7.8 0.2 8% CaC03 
B2t 27-37 CL 9 2 7 78 7.0 0.2 12% CoC03 
B3ca 37-57 l lB 8 10 56 7.8 0.4 >20% CaC03 

w 
BID Ustertlc Haplargld N 

'" Al 0-13 SCl 12 5 7 58 5.8 I.B 
81 13-24 5L (heavy) 11 2 9 82 6.2 0.3 
82t 24-45 SCL 19 4 15 79 6.2 0.3 
Cl 45-65 SL 6 1 5 03 6.7 0.1 

B12 Cumu11c Hap1ustol1 M.U. 8E18 Hlnor '011 
All 0-3 LFS 6 I 5 83 6.2 0.1 
A12 23-37 lFS 7 1 6 86 6.5 0.1 
AC 37-62 lFS 8 2 6 75 6.6 0.4 
Cl 62-104 lFS (heavy) 11 '3 8 73 G.7 2.2 

B13 Ustlc Torrlp.anment M.U. 8E18 compo 2 
Cl 0-8 FS 7 4 3 43 7.3 0.2 
(2 8-65 FS 6 1 5 83 7.2 0.1 
C3 65-85 F.S 6 1 5 83 7.2 0.1 

B14 Typic Natrargfd 

Al 0-1\ lS 3 0 3 100 7.4 0.2 
B21t 11-22 Cl 1 2 5 71 7.3 1.6 
622tca 22-50 SCL (heavy) 13 7 6 46 8.5 2.0 80 me Na 



PHYSICAL AND CHErUCAl PROPERTIES "K" SAMPLES 

C.tion 
Exchange Exchangeable 
CapacIty Buffer Bases, me/I 00 9 Dase El ectric.l 

Sample Depth Textural ... /100 9 Extracta.ble Soil Saturation W Conduct Ivl ty 
Note's Number Horizon em. Class Soil Acidity Ca++ + MgH % 1 : 1 Extract . nm has/em. 

K5 Ustlc Torr1psamment H.U. BE6 

AI 0·10 lFS 12 8 4 33 6.8 0.1 
AC 10-30 FS 4 2 2 50 7.0 0.1 
Cl 30-50 FS 4 2 2 50 7.0 0.1 

K7 Ustic Torrfpsamment w 
N All 0-5 S 6 4 2 33 7.5 0.1 
'-.J A12 5-28, LS 9 1 3 75 6.7 0.1 

AC 28-40 LS 4 1 3 75 6.8 0.1 
Cl 40-60 LS 8 5 3 22 6.5 0.1 

K9 Ustfc Torrfpsamment 
All 0-5 LFS 3 1 2 66 6.0 0.1 
A12 5-25 LFS 5 2 3 60 6.0 0.1 
Cl 25-40 LFS 3 1 2 67 5.9 0.1 

Kll Aridlc Haplustalf 
All 0-14 LS 5 3 2 40 5.0 0.1 
AI2 14-26 LFS 9 5 4 44 4.9 0.1 
B2t 26-50 SL 4 0 4 100 5.8 0.1 
IICI 50-70 SL 5 0 5 100 6.0 0.1 

K14 Ustfc Torrfpsa~nt H.U. BE2 

All 0-11 FS 8 5 3 38 6.0 0.1 
A12 11-21 FS 4 2 2 50 6.4 0.1 
A3 21-50 FS 7 2 5 71 7.0 0.1 

K15 Typic Torri f1 uvent H.U. B~5 

All 0-15 FS 8 4 ' 4 60 7.3 0.1 
A12 15-30 FS 3 " ~. 3 100 7.4 0.1 
Cl 30-46 FS 4 3 75 7.4 0.1 



r 

PHYSICAL AND CHErmAl PROPERTIES "K" SAMPLES 

Cation 
Exchange Exchange~ble 

w Capacity Buffer Bases,me/100 9 Base El ectri c.l 
N Sample Depth Textural me/100 9 Extractable Sol1 Saturation pH Conducti vity 
co Ilumber Horizon Cm. Class Sol1 Acidity Ca++ + Mg++ % 1 :1 ExtraCt . nm has/em. Notes 

K16 Typic Torrffluvent 
Cl 0-5 S 4 1 3 75 7.5 0.1 
Cl1 5-24 S 4 1 3 75 7.5 0.1 
C111 24.50 S· 9 5 35 7.5 0.1 

K19 Typic Torrfpsamment M.U. BEll compo 1 

Cl 0-15 FS 3 0 3 100 7.5 0.1 
Cll 15-30 FS 4 2 2 50 7.6 0.1 



Appendix D 

Taxonomic considerations and correlation among 

USDA, French, and FAO classification 
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SOIL TAXONOMY 

Six soil orders are represented in the study area. Entisols, Aridisols 
and Alfisols are the most common. There are 12 Entisol profiles, and 10 each 
of Aridisols and Alfisols. Three profiles represent the Inceptisol order while 
the Vertisols and Mollisols are each represented by one profile. 

ENTISOLS 
The central concept of Entisols is that of soils that have little or no 

evidence of development of pedogeni'c horizons. The main reason for lack of 
horizons in the Entisol soils of the study area- is the extreme sandiness of the 
parent materials. The materials essentially are inert and there is no release 
of elements essential for horizon development. Ten of the 12 profiles studied 
fall into this sandy.grouping caned psamments. The remaining two Entiso1s occur 
on flood p1a·ins that receive new deposits at frequent intervals. This frequent 
deposition precludes the development of pedogenic horizons. 

Profiles K5, K7, K9, K14, 518, B8, B13, K19, B2 and B3 all lack the poor 
drainage conditions of Aquents, or lack the presence of fragments of diagnostic 
horizons of Arents and thus fall into the suborder of Psamments. These soils are 
loamy fine sand or coarser. Two profiles, K15 and K16 are finer in texture and 
have colors that indicate that organic matter contents decrease irregularly. 
They thus fall into the suborder of F1uvents. 

The psamments of the study area have a hot and dry climate thus fall into 
the Great Group of Torripsamments. These are sands of arid climates, many are in 
dunes, some stabi-1ized, some moVing. The central concept of Torripsamments is of 
soils having little available water for plant growth, that lack evident cementa
tion by silica', and have a moderately thick or thick regolith. Three profiles 
fit this subgroup called Typic Torripsamment - K19, B2 and B3. 

The remaining profiles - K5, K7, K9, K14, 518, B8 and B13 all have a moisture 
regime bordering on Ustic. This is indicated by' the darker colors due to 
slightly higher organic matter contents. The subgroup classification for these 
profiles is Ustic Torripsamment. 

The two profiles classified as F1uvents (K15 and K16) also have a Torric 
moi sture regime and thus are c1 assi fi ed as Torri f1 uvents. The central concept of 
this great group lacks any cementation by silica and also lacks deep wide cracks. 
The concept is of the drier part of the range of Torrifluvents. Profiles K15 
and K16 appear·to fall into the central concept and thus are classified in the 
subgroup Typi c Torri f1 uvents. . 

ARIDISOLS 
Aridisols are soils that do not have water available for mesophytic plants 

for most of the time the soil is warm enough for plant growth. This moisture 
regime is called aridic and characterizes the Aridiso1 order. However, even 
though Aridisols are deficient in water for plant growth, they may have one or 
rrore pedogenic soil horizons. These may include ochric,· cambic, argillic or 
natric horizons. These horizons may be relic from past, more humid climates. 

Two suborders Occur with Aridisols. Argids have argillic or natric 
horizons while orthids lack either of these horizons. Samples Cl, 57, B7, B9 
and B10 all have argillic horizons while B14 has a natric horizon. Thus these 
6 profiles all are Argids. Profiles 56, 58, B4 and B6 all lack argillic or 
natric horizons, thus are orthids. 
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One of the p~ofiles (B14), which has a natric, horizon is placed with the 
Natrargids. The remarning Argids Tack a duripan and the <:Jay necessary to be 
Paleargids and so are' classified as Haplargids. 

The central concept, of Haplargids is centered upon soils with no ground 
water within one meter. They lack much cementation by si'lica" ha,ve little, organic 
matter or available moisture, and have Tittle, ev,idence of soil movement. This 
concept' reflects the dri'est part of the range, of moi'sture content in Haplargids. 
Pro,fi,le Cl ffts thi s' concept,. Several profi 1 es show by eNi'dence of having darker 
colors that they ha,ve a moisture regime borderi'ng on Ustic. Profi'le S7 is classi
fied as a Ustalfk Haplargid and, B9 as a UstoJlic Haplargid. Profile, B~O shows 
e,vi'dence both of a moremotst regime than ari'di c and finer textures than typica,l 
so is classified as a Ustertic Haplargid. Profile' B7 has cracks present with 
18 cm spacing that are 40 cm deep and 2 cm wide, at the, surface. This evi'dence 
places this profile, in the, Vertic HapJargid subgroup. 

The remaining Argid, 'profile B14', has a natric horizon thus is c.lassified 
as a Natrargi d. Th'e pro,fi 1 e is consfdered to represent the ceiltra~ concept so is 
classi'fied' as a Typic Natrargid. 

The Orthi'ds represented in the study area lack s'alic horizons, petrocalcic 
horizons, duripans, gypsic or petrogypsic horizons or calcic horizons. They dO f 
however"have cambi c hori zons so they are cl assi fi ed as Camborthi ds. Profile B6 
represents the central concept so is classified as a, Typic Camborthid. Profile 
S6 resembles typic except that the dark colors decrease irregularly. Thus it is 
classified as a Fluventic Camborthid. Profile B4 has darker. colors at the surface 
indicating mOre organic matter than typic so is ctassi'fied in the Ustollic 
Camborthid subgroup. Profi"le S8 has a moisture regime margina,l to Ustic so is 
classified in the' Ustochreptic Camborthid subgroup. 

ALFISOLS 
The central concept of Alfisols is that of a soil that has an ochric 

epipedon, an argillic horizon, moderate to high base saturation, and in which 
there is some avaHable water each year for plant growth. Where the soil 
temperature is thermic or warmer the Alfisols tend to form a belt between the 
Aridisols of arid regions and the Inceptisols, Ultisols and Oxisols 'of warm 
humid regions. 

The Alfiso'l s of'the study area have argi 11 i c hori zons, a hi gh base satura
tion, and a Ustic moisture regime. They thus fall in the suborder Ustalf'. They 
lack duripans, plinthite, natric horizons, lithic or paralithic contacts, and 
red hues, thus they fall in the Great Group Haplustalf. None of the soils appear 
to be in the typic subgroup. Profi1es S10, S11, S13, S18, and S19 are Arenic 
Aridic Haplustalfs since they are coarser than loamy fine sand and are drier 
than the limits set for typic. Profiles S14, and Kl1 are Aridic' Haplustalfs because 
they are drier than the limits set for typic. 

INCEPTISOLS 
The central concept of Inceptisols is that of soils of humid regions that 

have altered horizons that have lost bases or iron or aluminum but retain some 
weatherable minerals. Only the most humid region of the study area - Soil 
Region A - has Inceptisols present. They have ochric epipedons and cambic 
horizons. They lack aquic moisture regimes, volcanic ash and have isohyperthermic 
temperature regimes. With these characteristics they fall into the suborder 
Tropepts. Since they have a Ustic moisture regime and one orofile is rich in bases it 
falls in the great group Eutropept. The central concept of Eutropepts is fixed on 
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freely drained soils that have high base saturation and that are rarely dry for 
long periods of time. Profile C9 has a clayey texture, cracks and slickensides 
which is evidence that it is in the Verti.c Eutropept subgroup. Profile C10 is 
acidic with low base saturation; it therefore falls into the Great Group Dys
tropept. Since profiTe C10 has a ustic rather than udic moisture regime, its 
subgroup is Ustic Dystropept. 

VERTISOLS 
The central concept of Verti.sols is that of clayey 'soils that have deep wide 

cracks sometime during the year and have high bulk densities between the cracks. 
Most Vertisols occur in temperature regimes that are thermic or warmer. Generally 
Vertisols have gilgai and/or s'lickensides. 

The Vertisol of the study area occurs in a dry and very warm climate thus 
should be classified in the Torrert suborder. There are no subdivisions of 
Torrerts at the Great Group level. Profile S4 has a color value moist of 4 in 
the surface horizon and thus qualifies as a Typic Torrert. 

MOLLISOLS 
t10llisols are mainly dark-colored, base-rich soils of the steppes. Mollisols 

generally lie between Aridisols and soils such as Alfisols of more humid cli
mates. Mollisols may have any defined moisture and temperature regime but 
enough available moisture to support perennial grasses seems to be essential. 
One profile (B12) from the study area appears to have the characteristics 
necessary for classification into the t-1011isol order. This profile has dark 
colors, high base saturation and sufficient depth to have a mollic epi'pedon. It 
lacks an albic horizon, and aquic moisture regime, high lime parent materials 
but it has an aridic moisture regime that borders on Ustic. Thus it is classified 
as in the Ustoll suborder. 

The soil lacks a duripan, a natric horizon, a petroclacic horizon, a calcic 
horizon, an argillic horizon and evidence of worm activity. The profile occurs 
in landscape posi,tions that receive runoff. The profile resembles typic except 
that the dark colored surface is thicker than the central concept so the pro
file is placed in the Cumulic Haplustoll subgroup. 

DISCUSSION OF PROFILE DATA 

pH 1: 1 Base 
3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 Saturation C.E.C. 

A'L L HAP L U S TAL F S 40-100 2-26 

I MED ruM TEX. HAPLUSTALFS 50-85 8-26 

COARSE HAPLUSTALFS 40-100 2-8 

HAPLUSTALFS 

The Haplustalfs were sampled in the Guidimaka and southern Gorgol Regions. 
The soils as a group have pH ranges from 3.9 to 8.5, base saturation ranges from 
40 to 100 and C.E.C. ranges of 2-26 me/100 g. soil. 

The medium-textured Haplustalfs have pH ranges from 5.5 to 8.5; somewhat 
higher than the coarse-textured Haplustalfs which have pH ranges of 3.9 to 6.5. 
The medium textured Haplustalfs have a narrower range in base saturation and a 
wider range in C.E.C. than the coarse-textured Haplustalfs. 
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CAMBORTHIDS 

Base 
pH Saturation C.E.C. 

'B' Samples 6.8-7.8 70-100 . 4-18 

'S' Samples 6.0-T. 0 50-90 5-11 
(Profile S8) 

The, Camborthids were sampled in the Brakna and Gorgol Regions. The 
Soi 1 Profil e S8 Camborthfd. i's more ad di c, has a lower base saturati on and lower 
C.E.C.'s than the profiles from the B Samples. These data all point to a more 
humid climate in thi·s area. 

pH 

'8' Samples 5.8-8.0 

HAPLARGIDS 

Base 
Saturation 

60-100 

C.E.C. 

6-19 

The Haplargids were sampled in the Gorgol and Brakna Regions. Their data 
spanned the range of the Camborthid data. In pH, base saturation and C.E.C. 
the Haplargids and Camborthids appear similar. 

TORRIPSAt~MENTS 

Base 
pH Saturation C.E.C. 

, K' Samples 5.0-7.5 20-75 3-12 

'8' Samples 5.5-7.8 45-100 3-9 

The Torripsamments were sampled' in the Assaba, Brakna, and Trarza Regions. 
The Assaba Region soils are slightly more acidic and have lower base saturations 
than the soils of the Brakna and Trarza Region. The soils from the two areas 
appear similar in C.E.C. 

INCEPTISOLS 

Base 
pH Saturation C.E.C. 

'S' Samples 4.5-5.2 44-67 5-12 Ustropept, Dystropept 

8.0-8.5 88-100 11-17 Eutroch rept 

The Ustropept and Dystropept sampled both were acidic, had base saturations 
near 50% and had C.E.C.s from 5-12 me/100g of soil. The Eutrochrept, by 
contrast was alkaline, had high base saturations and C.E.C.'s from 11-17 me/lOOg 
soil. 
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Trarza .Regi on 
(812 Profi 1 e) 

pH 

6.2-6.7 

HAPLUSTOLL 

Base 
Saturation 

73-86 

C.E.C. 

6-11 

The single Haplustoll was sampled south of Mederdra. In chemical makeup 
it resembles the Camborthids of the Gorgol Region. It is a loamy fine sand 
in texture, however, rather than the finer textures of the Camborthids. 

Comprehensive 
System 

USA 

Psamments 
Fluvents 
Argids 
Natrargids 
Camborthi ds 
Hap 1 usta lfs 
Dystrochrepts 
Vertisols 
,Hapl usto11 

APPROXIMATE EQUIVALENTS IN OTHER TAXONOMIES 

France 

Sols mineraux bruts 
Sols mineraux d'apport alluvial 
Sols bruts xeriques morganises 
Solonetz solodises 
Sols bruns subarides 
Sols bruns eutrophes 
Sols bruns acides 
Vertisol s 
Sols chatains modaux 
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FAO 

Arenosols 
Fl uvisols 
Yermosol s. 
Orthic solonetz 
Haplic xerosols 
Cal ci c Luvi 50'1 5 
Dystric Cambisols 
Vertisols 
Haplic Kastanozems 


