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IN1RODrCTORY NOTE 

As noted in our previous management report, the contractual statement 

of work fo~ the Advisory Committee on the Sahel (ACOS) stresses 

cooperation ~ith the Agency for International Development (USAID) 

directed toward increasing project impact in the areas of ecology, 

forestry, and adaptive technology, and assistance to the Sahel Institute 

(i) in organizing a unit for the coordination of environmental research 

and training, (ii) ill establisting, in collaboration ~ith the International 

Development Research Centre (lORe), regional baseline data on research 

activities to be carried out in the Sahel, and (iii) in pro~ot1ng 

scientific net~orking. 

During the period treated in this report, ACOS activities have 

focussed upon agro-forestry, environmental rehabilitation, and networking. 

Although our efforts ~ere geographically concentrated in the western 

Sahel, the observations and recommendations which emerged from them are 

of relevance to the region as a whole. 

SUMMARY OF ACTIVITIES 

An Analysis of Weather/Crop Yiel~ccast ~odels in Relation to Oroueht 

in th~ Sahel 

This study was undcrtak~n as a joint effort by the ACOS ano the 
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Acadecy's Climate Research Board in support of the activities of USAID's 

Office of Foreign Diaaster Assistance. The ACOS contribution to the 

study was completed in March 1980, and the published results of the 

analysis are e~~ected to appear in the near future. 

An Assessment of Environmental Degradation and Agricultural Productivity 

in the Senegalese Groundnut Easin (14-21 April 1980) 

An assessment of the grounduut basin was undertaken by an ACOS 

team of scientists at the request of the USAID Mission in Dakar and the 

Water and Forest Service of the Senegalese Government. The tea: was 

composed of the following individuals: 

Peter H. Freeman, c9nsulting geographer (BOSTID Consultant)
 

Abou Salam Kane, Environment Training rrogra~.e (ENDA)
 

Cyrus M. McKell (team leader), Institute for Land Rehabilitation,
 

Utah State tniversity 

Filemon torres, International Council for Research in Agroforest~· 

(ICRAF) 

A summary of th~ document describing the study is attached to this 

report as Appendix 1. The document itself, "A Preliminary Assessment 

of Environmental Degradation end Agricultural Productivity in the 

Sen~galese Croundnut Basin," is available upon request from the Advisor}· 

Commjtte~ on the Sahel. 
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Environmental Rehabilitation in Mauritania (22-30 April 1980) 

In response to a request from USAID/Nouakchott, Aces staff 

participated in an effort to further define Mission program activities 

in the area of environmental rehabilitation. This participation is 

summarized in a brief staff report to the Mission, "Notes and Comments 

Regarding Proposed USAID/Nouakchott Efforts in Reafforestation." The 

report is attached to this document as Appendix II. 

Aces Cooperation with the International Union for Conservation of Nature 

and Natural Resources (IUCN) 

Aces cooperation _~th the programs of the IUCN has continued through 

the current reporting period. A brief de~cription of ACeS-IUCN 

discussions h~ld 1-3 May 1980 at Gland, Switzerland is contained in the 

trip report attached as Appendix 111. Further cooperation is assured 

through ACeS representation on the IUC~'s Commission on Environmental 

Planning, the body responsible for the implementation of the World 

Conservation Strategy. 

Training Film Based upon the .fauritania E&vironcental Workshop 

The Training and Development Division of USAID recently co~p1eted 

a film based upon the September 1979 Mauritania Environmental Workshop, 
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• cooperative undertaking sponsored by the Mauritanian Ministry of 

Rural Development, USAID/Nouakchott, and the National Academy of Sciences. 

The workshop, which drew heavily from the April 1979 ACOS assessment of 

agro-forestry potential within the environmental framework of Mauritania, 

involvec extensive travel through the various ecological regions of the 

country. The film accurately presents the promise and hazards of such 

itinerant ventures. 

Sahel Regional Rhizobium Collection 

Discussions regarding the creation of a regional Rhizobium 

collection have been continued with various officials in the Sahel, with 

Gilles Lessard of the International Development Research Centre in 

Ottawa, and with Deane ~eber and Harold Keyser of the U.S. Department 

of Agrjculture's Rhizobium Collection Center at Beltsville, Maryland. 

In ant1cip~~1on of the establishment of a r~gional Rhizobium center, and 
I 

in an effort to take advantage of the collection opportunities of the 

1980 rainy season, collection phials were prepared by Dr. Keyser of the 

tSDA and were distributed to researchers in the Sahel by the ACOS staff. 

Scientific Net~orking 

During September 1980, ACOS Director Michael Dov participated in a 

~.s. White House Science and Technology mission ~hich concluded scienc~ 
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and technology agreements with the governments of Kenya, Nigeria, 

Senegal, and Zimbabwe. Dr. Dow took advantage of the occasion to 

discuss ACOS interests in Senegal and to establish or strengthen 

relationships wit.h scientific bodies elsewhere, particularly in Kenya and 

Zimbabwe. 

In Dakar, meetings were held with Jacques Diouf, Senegalese 

~inister of Science and Technolog>·, with Louis Sauger, former Directer 

of the Senegalese Institute of Agricultural Research (ISRA), and with 

VSAID Mission Director David Shear. The discussions with Dr. Shear dealt 

variously with follo~-up activities related to the ACeS assessment of the 

Senegalese groundnut basin (see Appendix I), proposed ACeS assistance to.. 
USAID in connection with the development of the Senegal River Basin, and 

the proposed establishment of a regional Rhizobium collection in Ser.egal 

for the inoculation of leguminous trees and shrubs. 

Additional discussions were held in Washington with Dr. Diouf, as 

well as with other Sahelian officials, including Abdoulaye Kane of the 

Senegalese Water and Forest Service and N'Gam Lirvane, Gcvernor of 

Tiris-Zemmour (Mauritania). Further discussions with officials ~ithill 

the Sahel are recorded in Appendices t and III of this report. 

Substantive discussions regurdin~ the Sahel resion ~ere rlso held 

with officials or reprcscntnt:ves of .the following orsanizat1ons durins 
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~he period covered in the report: 

Academy of Educational Development 

AFRlCARE 

American Association for the 

Advancement of Science (AAAS) 

American Friends Service 
.. 

Comittee (AFSC) 

Appropriate Technology 

Int~rnational (ATl) 

CARE 

Catholic Relief Services 

Subject 

Reafforestation, agro

forestr)' 

Spirulina and agro-forestry 

Halophytes and re~ote 

sensing 

The AFSC's Tin Aicha (Mali) 

project 

technology transfer 

Reafforestation and agro

forestry 

Villase gardens and water 

manageJrcnt 
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Centre Regional Africain de TechnoloFY transfer 

Technolo~ie (CRAT) (Dakar, Senegal) 

Club du Sahel Secretariat Regional cooperation 

Coordination in Development (CODEL) Environmental rehabilitation 

Desert Botanical Carden Dryland trees, shrubs, and 

(Phoenix, Arizona) economic crops 

Desert Research Project, Arsania spinosa 

Biosearch Trust (Cambridge, England) 

Earth Satellite Corporation Rerr.ote sensing rotential in 

Sahel development 

Envircnreent Training Progra~e Social-environmental rela

(ENDA) tionships in the Senegalese 

groundnut basin 

Fan:ily Heal th Care, Inc. Heal th programs in St'negal 

Food and Abricultur~ Organization A~ro-forestry 

of th~ Vnite~ Nations (FAO) 
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German Forestry ~~ssion to 

Senegal (eTZ) 

Institute of Jehavioral Science, 
/

University of Colorado 

International Agricultural 

Development Service 

International Council for Research 

in Agroforestry (ICRAF) 

International Crops Research 

Institute for the Semi-Arid Tropics 

(ICRISAT) 

International Development 

Research Centre (IDRC) 

International Institute for 

Environment and Development 

International Liv~stock Centre 

for Africa (ILCA) 

Dryland economic plant 

species 

River-basin development 

Agro-forestry 

Agro-forestry 

Short-cycle food creps 

Rhizobium collection, species selection 

African wildli fe 

Browse shrubs and pastoral 

systcn:& 



- 9 -

International Technolo~' 

Development Group (London, England) 

International Tree Crops 

Institute 

International Union for 

Conservation of Nature and 

Natural Resourc~s (IUCN) 

Meals for Millions Foundation 

(Tucson, Arizona) 

National Center for Atoospheric 

Research 

National Park Service 

National Science Foundation 

Native Plants 

(Salt Lake City, Utah) 

Technology transfer and diffusion 

Agro-forestry 

World Conservation Strategy, 

crocodile manAgement, desert 

wildlife management 

Dryland food crops 

Weather/crop yield forecast 

models 

. 
Wildlife management 

Haloph}·tee 

Halophytes, dryland 

economic crops 
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Organization for Rehabilitation 

:lh:'ouSh Trainin@ (ORT) 

Peace Corps 

Remote Sensing Institute, South 

Dakota Statp. University 

Rockefeller Foundation 

(Senegalese) National Center for 

Agricultural Research (Ch~) 

(Senegalese) National Center for 

Forestry Research (CNRF) 

(Senegales~, Society for Develop

ment and Agr1cultu;al Extension (SODEVA) 

SUlithsonian Institution 

Water buffalo 

Micro-catchments ane 

reafforestation 

Agrc-forestry, reafforestation 

Environmental rehabilitation 

in Mauritania 

Technology transfer and diffusion 

Degradation, agro-forestry 

Dryland trees ane shrubs 

Extension act1viti~s in the 

groundnut basin 

Dryland trees, shrubs, and 

economic crops 
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Solar Energy Research Institute 

(SUI) 

Subsecretaria Forestal y de la 

Fauna (Coyoacan, Mexico) 

The World Bank 

The World Wildlife Fund (WWF) 

United Nations Development 

Progra~e (lrnDP) 

United Nations Environment 

Programme (UNEP) 

Cnited Nations Sudano-Sahelian 

Office (L"NSO) 

Tree crops 

A~ro-forestry 

Reafforestation and agro

forestry 

Des~rt wildlife management 

Environmental rehabilitation 

Desertification, environ

mental monitoring 

Environmental programs 



FUTURE ACTIVITIES 

Tentativelv Scheduled Activities 

Discussion Seminar on the Senegalese 

Groundnut Basin (~ashington, DoC) 

Staff consultation with ACOS 

Chairman (New Haven, Connecticut) 

Meeting of the Advisory Committee on 

the Sahel (Washington, DoC.) 

Discussions regarding botanical 

resources for Sahel development projects at 

the University of Arizona and the Desert 

Botanical Garden (Tucson and Phoenix, 

Arizona); Solar Energy Research Institute 

Workshop on Tree Crops for Energy Co

Production on Farms (Estes Park, Colorado) 

Meeting of the Academy's Board on Science 

and Technology for International Development 

(New York City) 

October 8, 1980 

October 16, 1980 

November 3, 1980 

November 7-14, 1980 

December 11-12, 1980 
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Working Discussions on the Establishment January 3-24, 1980 

of a Regional Rhizobium Collection for the 

Sahel (Dakar, Senegal); Panel on the Ecology 

.n.d Environmental Programs of the Sahel 

Institute (Bamako, Mali); and Program Follow

up (Nouakchott, Mauritania) 

Proposed Activities 

Panel on the Bioclimatic Evolution of the West African Holocene 

(Chicago, Illinois) 

Critical Environments: Workshop on The Stabilization of 

Continental Dunes (Boutilimit, Mauritania) 

Critical Environments: Workshop on the Reclamation and Utilization 

of Saline Environments (Fatik, Senegal) 

An Overview of Selected Aspects of the O~NS Project Area in 

Relation to USAID/Dakar Program Development (Dakar, Senegal) 

Workshop on Desert Wildlife Management and Utilization (Niamey, 

Niger) 
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Workshop on Crocodile Management (Z1guinchor. Senegal) 

Working Discussions Concerning the Possible Contribution of the 

Water Buffalo to the Sahel (Banjul. The Gambia) 

Working Discussions on the Further Development of Spiru1ina 

in the Sahel (Ngu1gmi. Niger) 
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SL~Y M1> RECCtl!'I£l\DATIOKS 

SUD!DIary 

This report vas prepared, at the request of the USAID tUssion to Senegal 

and the Water and Forest Service of the Senegalese Government, by a 

group of experts selected by the staff of the NAS Advisory Committee on 

the Sahel to advise the Committee, CSAID, and the Water and Forest 

Service regarding the terms of reference and content of a proposed 

program of collaboration to increase agricultural productivity and arrest 

envirocoental degradation in the groundnut basin of Senegal. 

The report is based upo~' a brief study undertaken in the basin during the 

third ~eek of April 1geO. The observations and recommendations which 

ecerged froom the study were variously based upon the previous experience 

of the participants, the study of relevant documents, disscussions ~ith 

Senegalese and foreign experts, Village 1ntervie~s, and som~ 1199 

kilometres of travel vithin the basin. 

The Senegalese groundnut basin is experiencing progressive environmental 

degradation, declining soil productivity, and li~ited ~conomic options. 

The groving needs of the basin's increasing populati~n are precar~ously 

dependent upon an agricultural system which haR little remaining flexi

bility. ~lthout ad~quate flexibility and diversity, it is doubtful that 

the system will b~ able to with6tand the stress of the next F~vere 

drought and increas1ns hu~an population presRure. 
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Because the basin is for the most part level, degradation tends to 

reveal itself in declining yields rather than in more obvious physical 

forms such as erosionel features. However, because declining yields can 

also reflect erratic precipitation, soil characteristics, economic 

priorities, and cultural practices (including whether improved seed and 

fertilizers are used), it is difficult to separate these factors from 

environmental degradation per se. The effect of drought upon the vegeta

tion is also difficult to distinguish fro~ the impact of excessive 

exploitation. Hence, it is impossible, on the basis of our limited 

reconnaissance and discussions, to arrive at geographically defined 
~ 

stratesies and measures for the rehabilitation of the groundnut basin. 

60wever, the following broad recommendations support the Senegalese 

objective of sustained agricultural productivity in the groundnut basin, 

and would contribute to the formulation of location-specific econemic 

alternatives. 

Recommendations 

1. The Senegalese Institute for Agricultural Research (ISRA), the 

Water and Forest Service, and the extension services should add new 

dimensions to the existing agriculture sy~tem by promoting: 

a. ~ew crops, such as Calotropis procera (particularly as a source 
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of liquid hydrocarbon for fuel production), Cya~cFsis 5~tragcnolob8 

(RUAr), Psorbocarpus tetragonolobus (winged bean), and S1~onds1a 

chinensis (jojoba). 

b. The propagation or reintroduction of useful native plant species 

which have become scarce or locally extinct, particularly fruit-bearing 

species such as Balanites ~tiac8, ~d!! ghara!, Deteri~ ser.egalens~, 

Ficus platyphylla, ~ vogelii, ~~rg1fera inciea (naturalized), Parinar! 

macrophylla, Parkia biglobosa, Tamarindus indica, and br~·se species such 

as Annona senegalens1s and Ziziphus maur1tiana. 

c. Currently·produced crops with potential for new economic uses, 

particularly oil-producing plants, the oil of which can be used as fuel 

or lubricant for diesel engines. Examples include saffl~er, sunflower, 

palm, groundnut, cottonseed, coconut, &esame, and rapeseed oil. 

d. More diversE food sources, particularly vegetable gardens to 

enhance village nutrition. Varieties with extended seasonal use and 

long storage life should be emphasi~ed, and consideration should be 

given to the introduction of drought-tolerant vegetable crops suc~ as 

Cucurb1ta ~ixta (Pnpago CU$ha~ squash), ~~ acut1foliu! (tepary 

bean), P. coccineus (Tarahumara runner bean), P. lunatus (Hopi mottled 

.L1ma bean), and ~ VUlgaris (Tarahumara pink bean). Drought-tolerant 

crain crops such as f~~r~nthus ~chondriacus (grain amaranth) and l£! 

..ys (P1ma-Papngo sixty-day maize) mi~ht si~11arly be considered. 
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e. The selection of multipurpose trees and shrubs, both native and 

exotic, variously capable of providing browse, fruit, gum, construction 

materials, .hade, fuel, and 10 on. 

f. The use of tree plantation a. land conservation measures as well 

as sources of fuel anl constrqction materials. 

g. The identification of browse species appropriate for use in 

liVing fences (Prosopis spp, Acacia spp., etc.) 

2. The existing agricultural system should be expanded by adding a 

~jor,e~phasis upon animal production utilizing ~rginal lands. Benefits 

would include improved human nutrition from oilk and meat, additional 

~nure for cropped areas, , and supple~ental incc,ce from the sale of excess 

animals and animal products. 

3. A comprehensive review of the resources and agricultural practices 

should be undertaken in order to determine their licits and implications 

for sustained production. The revie~ could use as a point of departure 

existing data and could intially focus upon selected sa~ple villa&~s 

typical of the sub-regions within the groundnut basin. The preliminary 

results could be used to select priority environments for a more 

extensive survey leading to the design of rehabilitation measures. 

4. Fin~lly, it is suggested that additional information be gathered and 

interpreted to validate our recommendations acd guide project de~1sn. 
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This could be done by a panel of the National Academy of Sciences or an 

Indefinite Quantity Contractor, or through the technical resources of 

USAlD's Bureau for Development Support. Should it be evident that 

existing information is inadequate for desigr. purposes, it is proFoled 

that further preparatory work be done, as necessary, by Indefinite 

Quantity Contractors, through special arran~ements with the National 

Ac.d~y of Sciences, or by universities. 
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NOTES AND CCtlMENTS REGARDING PROPOSED USAID/NOUAKCROTT EFFORTS IN REAFFORESTATION 

The Chemama 

--Although compensation for the l~ss of gonakier (Acacia scorpioide~ var. nilotica) 
.tands through charcoal production and OMVS program activities is of critical 
tmportance. it may be unrealistic to initially approach the problem through direct 
replacement. While the 1977 SOGREAH overview of the Diama Reservoir at 2.50 m. 
retention generally describes the projected extent of periodic inundation. there 
is only partial agreement among the overview, statements in the Gannett-Fleming 
reports, and other sources of information regarding the extent of the area to be 
impacted. GIP.M c01llllents regarding OMVS commitments to replace the lost trees are 
also ambiguous. Hence. it is suggested that attention initially be focussed upon 
the establishment of an irrigated urban plantation to provide charcoal and poles 
for Nouakchott. It is furthar suggested that the plantation be located between 
Rosso and Keur Massene. The rationale for the proposed plantation would include 
the following elements: (i) Such an effort could be organized with little delay 
by the GIRM and interested donors. (ii) It will be much less difficult to 
accurately assess the real forestry needs of the Chemama once the pressure of 
Nouakchott is removed from the "natural" system, the CIMVS impact is better under
.toed, natural re~eneration is reassessed, and there is some movement toward a 
new equilibrium. (iii) The establishment of the plantation west of Rosso would 
variously guarantee labor availability, facilitate irrigation, permit direct access 
to Nouakchott over all-weather road, and allow the plantation to serve as aUXiliary 
habitat for the Keur r:,... ssene reserve and the neighboring Djoudj National Park in 
Senegal. 

~ith reference to species composition, it might be well to initially concentrate 
upon species with known performance such as Eucalyptus camaldulensis and Salvador
type Leucaena leucocephala: both are widely used elsewhere for poles and charcoal 
(the heating value of the less well known leucaena charcoal is around 7000 to 7250 
calories per kilogram). In addition to its rapid growth, leucaena is of value as . 
a companion species because its roots house Rhizobium bacteria which fix atmospheric 
nitrogen. This would be of apparent value in acceleratin( the growth of the eucalypt 
(there is .ome disagreement regarding the mechanisms) and partially compensating 
for its depletion of nutrients. The forage value of leucaena would further permit " 
the plantation to .erve as a browse reserve for domesticated livestock and wild 
ungulates following a period of initial protection sufficient for the establishment 
of the trees. It is further recommended that concomitant research be undertaken 
at the plantation to evaluate other species perhaps better adapted to the local 
conditions of the project area. 

The extent of the plantation would variously depend upon species composition••ite 
conditions. management systems, and demand (for which it would be necessary to 
determine the Nouakchott proportion of current demand, taken at 1,100,400 tons of 
wood per year for the country as a whole, and project the rate of demand increase 
to compensate for the fiv~- to six-year interval of the initial cutting cycle). 
For purposes of economic justification, it will be important to add the value of 
poles to that of charcoal (currently around 6000 ouguiyas per ton). Benefits such 
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as the creation of n~ employment opportunities and environmental amelioration 
might also be cited. If nothing else, the Nouakchott Greenbelt Project nicely 
demonstrated that the secondary effects of such proje~es, such as microclimatic 
modification, can stimulate the regeneration of native .pecies in adjacent areas 
and aenerally contribute to the rehabilitation of the local environment. 

--A second high priority activity might be the restoration of selected classified 
and protected forests. Species selection shoul.d be guided by existing forestry 
records and the observations of local populations, and should consider lower-stor! 
(grasses and sn~~bs) vegetation as well as trees. The degree of classification 
or level of protection should be sufficiently restrictive that the forests could 
serve as living herbaria or reservoirs of genetic diversity as per the biosphere 
reserve program which emerged from MAB Project 8. It should perhaps be repeated 
that our interest is in restoration rather than in "upgrading" or "enrichment." 
Hence, exotic species such as the neem (Azadirachta indica) should not be considered 
in connection with this particular effort. Information regarding the former 
composition of these remanent forests could be obtained from Diack Taleb or Banda 
Eyih of the Mauritanian Direction Protection Nature. Should the forest of Silbe 
be selected for restoration, as dtscussed during my recent visit to Nouakchott, 
reference should be made to Decree No. 10.028 of 17 February 1961 in order to 
determine how the altered status of the forest might affect program objectives. 
Unlike the suggested urban plantation project, initial efforts could, and perhaps 
should, be ltm1ted to more stringently enforced protection. A scheduled active 
phase could follow as soon as resources and interest permit. 

--It is suggested that a supervised program be established which would result in the 
direct replacement of trees.felled above the 2.50 m. retention level of the Diama 
Reservoir in connection with charcoal production. Mintmally, the program would 
contain the following components: (1) The establishment of a nursery at Rosso 
for the provision of seedlings. (ii) Responsibility for the planting and protection 
of the replacement seedlings would reside explicitly with the permit holders who 
profit from the production of charcoal. The method of protection could be as simple 
and inexpensive as the single-tree exclosures used locally in village plantings or 
~he erection of thorn fences utilizing the smaller branches of the trees felled. 
(iil) Enforcement could be regulated under the terms of Decree No. 65.080 of 29 
April 1965, which fixes the fees for the exploitation of forest products. In this 
case, payment in kind could be viewed as being more appropriate than cash pa)~ent 
given the obvious limitations of the resource exploited and given t11e documented 
irregularities of the present system. 

-.~lY formerly forested areas al~ng the Senegal River between Boghe and Rosso have 
been totally denuded of trees and shrubs. Such an area is illustrated in Figure 1 
of our April 1979 report, "An Assessment of Agro-Forestry Potential within the 
Environmental Framework of Mauritania." In the year since the assessment was made, 
erosional activity, particularly gullying, has increased measurably. The rate of 
increase and its ~ar-reaching tmpllcations add a note of urgency to the following 
recammendation: 

Initially keying upon areas most damaged by erosion, it is suggested that barbed
wire exclosures be esLablished, protecting parc~ls of perhaps one hundred hectares. 
~he effort ahould first address erosion control. If land preparation, either 
manual or mechanical, is envisioned tor the project, many of the np.cessary control 
measures could be ~ndertaken in the course of such preparation ,filling, the 
establishment of diguettes or m1c!'ccatchments to interrupt snrface flow, &c.). 
Many variations of the fenced re~fforestation parcels might be con3idered depending 
upon the range of needs to be served. These might include: the provision of 
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forest products; use as br~se reserves; control of access to areas sU9ceptible 
to erosion; training and experimentation in methods of revegetation; the study 
of natural regeneration; dune stabilization or interception; the reestablishment 
and maintenance of wildlife populations; &c. The range of needs combined with 
site characteristics would naturally influence design, surface treatment, species 
selection, and other considerations. Certainly to the extent possible, these 
projects should conform to the FLCD approach, needs should largely be defined by 
local populations, and it should be made clear that these populations are to be 
the direct beneficiaries of the projects. 

It is suggested that a broad range of native and exotic species be considered for 
these projects. Although it might be worthwhile to consider Acacia scorpioides 
var. adstringens among the natives, it is doubtful that !. Icorpioides var. 
nilotica, the gonakier previously dominant in the area, could luccessfully be 
reestablished. Research conducted in Sudan in the 1950s indicated that the latter 
is sustained by the exceptional floods responsible also for the dispersal of its 
seed. This dependency is reflected in the age classes of existing gonakier stands. 
Such floods will, of course, be ~liminated with the completion of the Manantali 
Dam. As many of the species envisioned can be established by direct seeding, the 
projects could be initiated without nursery support. 

The Chemama, The Dry-farmed Agricultural Zone, and Agricultural Oases 

--Although not properly falling within the purview of reafforestation, agro-forestry 
can contribute in a substantial way to environmental rehabilitation. The agro
forestry approach is integra~1ve and highly flexible. Elements of the approach 
which would relate directly to reafforestation concerns would include the following: 

(i) The establishment of field trees such as Acacia albida. A. albida is 
particularly valuable because it comes into leaf following the rainy season and 
remains green during the hot, dry season. Hence, it does not deny sunlight to 
crops during the most critical period of their growth, it provides nitrogen 
enrichment, and provides livestock with shade (which reduces water need) and forage 
following the harvest. The manure which accumulates around the trees during the 
dry season further enriches the field for the next cropping cycle. It might be 
added that the crisis mentality of the 1970s has resulted in an unwarranted 
conservatism in relation to forestry projects in the Sahel. While Goor and Barney, 
Weber and other sources may bracket !. alb ida or !. senegal between the 300 and 
500 mm. lsohyets, it does not mean that either requires a mintmum of 300 mm. in 
any given year. !. senegal, for example, has been known to survive 50 mm. years 
with little apparent damage. To perhaps belabor the obvious, the trees and shrubs 
of the region are adapted to the precipitation variability of the region. 

(1i) Many useful tree species serve ~ell as living fences. For example, Prosopis 
juliflora fences produce palatable leaves, pods which are eaten by livestock or 
can be ground into flour for human consumption, flowers which produce nectar of 
good quality for honey, and fuel. (As they lometimes harbor nematodes, care should 
be taken in their placement.) Acacia senegal, with its broad range of products 
(gum arabic, tannin, browse, fuel), can also be used in living fences. 

(iil) Marginal lands near Villages. including lands subject to erosion. could be 
planted in forage trees and shrubs. In addition to Itabilizing the areas, such 
areas could serve as browse re~erves, sources of fuel and. depending upon the 
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species planted, sources of 8um and other forest products capable of generating
 
svpplemental incOll ".•
 

The Dry-farmed Ag~icultural Zone, l~e Pastoral Zone, and Agricultural Oases 

--For obvious reasons, Sahel ian villages and deep ~ells are foci of environmental 
degradation in rural arp.~s. Many assistance programs ha'-! responded to the 
problem by promoting the establishment of village woodl~~s. Unfortunately, fuel 
scarcity is only a part of the problem, often a surp~isingly small part in terms 
of local perception, and woodlots designed principally to serve fuel-wood needs 
have proven susceptible to the usual difficulties encountered in managing the 
commons. While family plantations may avoid some of the more overt difficulties, 
the continuing emphasis upon the provision of fuel wood itself obscures the 
complexity of the problem and could conceivably prolong its resolution. 

Shelterbelts, fodder reserves, gum-arabic plantations, orchards, and the like are 
often conceptually separated from woodlots. I believe that this is unnecessary, 
and suggest the following: It is proposed that extensive (perhaps one- to three
hundred hectares), fenced "shelterbelts" be established to the north-east of 
villages and well points experiencing serious degradation. The shelterbelts 
would be design~d to protect villages, fields, and wells from the effective dry 
saeson north-easterlies. By performing this function, they would also intercept 
drift sand, allow dry season seed scatter over the areas of most intense abuse, 
and otherwise ame,liorate the local environment (intercept precipitation and 
promote infiltratiou, lower '0),1 temperatures, recycle nutrients, permit the 
reestablishment of soil microorganisms, support wildlife, &c.). Through though:ful 
species selection, the shelterbelts could also provide fodder, a variety of 
economic products (such as gum arabic, tannin, fruit, hon~y, and poles) and 
m~~icinal substances as well as fuel wood. By increasiLg the uses and economic 
value of the shelterbelt, it ~ecomes less subject to neglect and predation. This 
has been well demonstrated in the case of the northern Senegalese village, Vidau 
Thlngoly. In this case, the villagers have free access to a recently established, 
fenced forest reserve (not positioned to serve also as a shelterbelt), but livestock 
are excluded. At the ttme of our April visit to Vidau Thingoly, the villagers 
were particularly pleased With the ready availability of fodder,which they would 
cut and deliver to their livestock. The villagers or pastoralists directly 
affected by the projects should participate ~n the design of the projects, particularl: 
in species selection, and it should be made clear immediately that they are to be 
the beneficiaries of their efforts. It would be most useful 1f arrangements 
could be made for tile elders of Vidau Thingoly, Mbiddi, or other villages with 
fenced forest reserves to discuss the pros and cons of the reserves with the 
elders of Mauritanian villages during the design phase. 

In establishing shelterbelts, it is important not to neglect lower Itory species, 
a. the turbulence of lower free-flowing layers of wind is often increased by belts
 
composed only of tal_1r trees and damage can actually be increased by their
 
exclusive use. Special note should also be made of the potential of gatherlns and
 
feeding the pods of large-seeded legumes, such as Acacia spp. and Prosopis Ipp.,
 
to livestock. The livastock, which do not di6est the seeds themselves, transport
 
and deposit the leeds, thus acting as agents of dispersal and contributing further
 
to regional revegetation. It might be noted further that wild ungulates were
 
formerly responsible for the widespre~d distributions of many African acacias and,
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to cite a more controversial example, the movement of range cattle was largely 
responsible for the dispersal of mesquite in the American South-west. 

Pastoral Zone 

--From the fifteenth through the nineteenth centuries, European interest in 
Mauritania focussed largely upon trade in gum arabic, the exudation of the Acacia 
senegal. This focus is reflected in the early maps of West Africa containing 
commercial 1nfo~tion and is documented in the colorful history of Argu1n Island, 
an important trading center in gum arabic variously held by the Portuguese, Dutch, 
British, and French--the contest ending with the British withdrawal in 1857 
against French cession of Albreda on the G,.mbia. Given our interest in the 
restoration of !. senegal stands, it is of definite interest that for a~ost four 
centuries the commer-cial exploitation of gum arabic in Mauritania was centered iI\ 
the western part of the country between latitudes ISo and 210 N. It 1s of further 
interest that gum production in that region withstood a series of severe droughts 
in the 1680s, c. 1738-1156, the 17705, the 1790s, and the l830s--the last 
evidently being more severe than those of the present century. Nevertheless, 
perhaps owing to an expansion of pastoral activity following the French pacifi
cation of the region, the "gum forests" have disappeared during the twentieth 
century. 

It would appear to be the devegetation of this region in combination with the 
disturbances related to mining ac~ivity north-east of Nouakchott which are chiefly 
responsible for the increasingly severe dust-storms of the Nouakchott regi~. 

Given the effective dry season north-easterlies, this would be expected simply 
on the basis of map relationships among F'Derick, Akjoujt, the former "forests," 
and Nouakchott. Further verification was obtained through direct observation in 
the course of a flight taken from Kaedi to Nouadhibou during the much discussed 
dust-storms of April 1979. Although visibility was good at Kaedi and at Nouadhibou, 
it was only fifty metres in Nouakchott. From our aircraft, the dust-storm, which 
had practically tmmobilized Nouakchott, had a confined, linear aspect indicating 
point sources to the north-east of the city. 

Acceptance of the former existence of "gum forests" to the '(lorth and north-east of 
Nouakchott, the importance of such Itands in promoting surface stability, and the 
fact that lome!. senegal regeneration was observed within the region in Sept~ber 

1979, luggest that same attention might be directed toward the region in connection 
with the proposed USAID program in reafforestation. 

--While the precise reasons for the eestruction of the more northerly stands of ~. 
senegal are not known, the circumstances leading to the destruction of the more 
southerly stands of Trarza and Brakna are relatively easy to identify: (1)!. 
senegal is a short-lived tree (about twenty-five to thirty years) which occurs in 
age graded stands. Most of the dead trees examined in April and September 1979 
were old, and regeneration was hindered by foraging livestock. (ii) The gum 
produced by the tree is apparently a stress subst3nce, and the trees were tapped 
excessively in order to maximize short-term profits (possibly to compensate for 
the declining profitability of livestock). What we have seen in Trarza and Sr3kna 
is the predictable tmpact of a severe drought upon old, mutilated trees: The tree~ 

died. 
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As Technical Director of the Chadian gum-arabic monopoly in the mid-1970s, 1 was 
struck by the willingness of pastoralists to initiate efforts leading to the 
reestablishment of!. senegal stands. The initiatives reflected the high value 
attached to the tree and its products. The tree can be used in living fences; 
provides browse and supports honey production; is a source of tannin, wood, and 
charcoal; its hard wood is often used in the manufacture of tool handles, weavers' 
shuttles and the like; and a strong fibre can be obtained from the long, flexible 
surface roots. Traditionally, the gum enjoys a range of uses extending from the 
preparation of the ink for the tablets of Qur1anic schools to use, in solution, in 
stabilizing the interior walls of mud-brick structures. Exported gum is used in 
the manufacture of medicine, chewing gum, confectionery, loft drinks, and a 
variety of foods. It is also used in the textile industry. 

The presence of large numbers of fallen!. senegal trees in Trarza and Brakna 
introduces an excellent opportunity to enlist the assistance of pastoralists and 
local villagers in a program of extensive ~evegetation. Untreated seed could be 
planted by dibble directly under the protective debris of the fallen trees. The 
seedlings emerging through the branches of these trees (i) would be protected from 
livestock-eaR attested by the relative abundance of grass under the fallen trees, 
(li) could utilize the vacated root channels of the dead trees,'permitting rapid 
tap root penetration and thereby better assure the seedling's chances for survival 
during the dry season, (iii) would profit frl~ t.he nitrogen released by the decay 
of the dead acacias, and, finally, (iv) by planting directly under the fallen trees, 
chances are good that the Rhizobium strains normally associated with the!. senesal 
(and which are responsible for nitrogen fixation) would already be in place. 

The reintroduction of!. senegal in Trarza and Brakna should be accompanied by a 
program of instruction in les's destructive tapping methods (which could be designed, 
and perhaps implemented, by A. G. Seif el-Din, a gum-arabic specialist employed 
by the International Development Research Centre) and by the development or 
reactivation of a dependable marketing system for gum arabic. To a great extent, 
the well-being of the trees depends upon the ability of the collector to market 
his gum. If the gum cannot be conveniently marketed, interest in the trees will 
shift from gum production to browse, fuel, and other uses which are intrinsically 
damaging to the trees. Should questions arise regarding the status of gum arabic 
on the world market, they should be directed to: Professor D. M. W. Anderson, 
Department of Chemistry, University of Edinburgh, West Mains Road, Edinburgh, 
ER9 3JJ, United Kingdom. 

Charles Toupet has associated the destruction of!. senegal stands around Boutilimit 
with the reactivation of dunes in that area. Failure to reestablish the!. senegal 
stands of Trarza and Brakna might well lead to the reactivation of .table dunes, an 
eventuality which would greatly complicate dune stabilization programs in those 
regions. An appreciation of the stabilizing potential of !. senegal can be gained 
from the illustration of the tree's root system which appears in the NAS volume, 
Tropical Legumes: Resources for the Future, p. 282. 

Coastal Zone, Pastoral Zone and Agricultural Oases 

--Dune stabilization efforts might be divided into two components: (i) the rein
forcement of currently tmmobile dunes subject to destabilization through the removal 
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of vegetative cover and physical disturbance (largely coincident with the former 
distribution of Acacia senegal and perhaps best addressed through the reestablish
ment of !. senegal and associated species) and (ii) the stabilization of mobile 
dunes. As a matter of convenience, programs dealing with the stabilization of 
active dunes might be separated into coastal and continental components, the first 
drawing heavily from experience already gained in neighboring Senegal (research 
contact: Eaux et Forets Director El-Hadji Sene, B.P. 1831, Dakar) and in coastal 
deserts elsewhere, the latter with more apparent affinities with efforts in luch 
interior deserts as those of contiguous North Africa and the Indian lubcontinent 
(for example, the work of Janos Toth in Algeria and R. N. Kaul in Rajasthan--their 
addresses can be found in the attached proposal to establish agro-r.y1vo-pastoral 
centers in Mauritania). 

Within the coastal zone, initial attention might be directed toward the Nouakchott 
area proper and the areas of encroachment along the Nouakchott-Rosso highway. 
Despite its apparent shortcomings, the Nouakchott Greenbelt has already had c 
stabilizing impact upon the Nouakchott region, both through the physical presence 
of the Prosopis chilensis seedlings and the microclimatic modification6 which have 
permitted some regeneration of local species (it would be worthwhile to repeat the 
September 1979 visit in September 1980 in order to determine establishment per
centages). Obviously, however, even a successful Greenbelt would not solve the 
city's problems of encroachment (many of wMch are internally generated by 
construction activities and circulation) and a systematic program of sand removal 
and stabilization might be recommended for Nouakchott. Such a program could draw 
upon the diverse resources of the city (manpower, equipment, &c.), would be highly 
visible (which, following discussions with various Mauritanian officials, 1 would 
judge to be of some import~c.e to the USAID Mission at the 1IIOtIIent) and, given the 
resources of the city, could have a more active research component. It is important 
not to undertake experimental programs in areas with limited resources, as it is 
often extremely difficult to resurrect such programs should failure occur. 

Efforts along the Nouakchott-Rosso highway would profit from many of the con
siderations noted for Nouakchott. The importance of the effort is tr~gically 

underscored by the many highway accidents caused by drifting sand each week. 

With regard to species selection, attention should initially be directed toward 
the local Ipecies of the coastal desert, particularly toward Euphorbia balsamifera 
and Tamarix senegalensis. These Ipecies are easily established, can be irrigated, if 
necessary, with brackish water, and should be considered for the mechanically 
Itabil1zing checkerboard fences. Athel tamarisk or Acacia senegal could be planted 
within the checkerboards, depending upon lite conditions. Both Ipecies are of 
economic value, although the value of!. senegal exceeds that of the tamarisk. On 
the other hand, the low palatability of the tamarisk affords some protection from 
foraging livestock. Other species which might be considered would be Acacia 
raddiana, !. cyanophYlla, !. cyclops, Parkinjonia aculeata, Salvadora persica, and 
Vernonia spp. 

For interior dunes and for stabilization along the Nouakchott-Nema highway, 
mechanical Itabilization might be attempted with Euphorbia balsamifera, Agave Ipp., 
or pa~ fronds. Plantings within the checkerboards for further stability and 
the contribution of organic matter might include species such as Acacia senegal,
!. raddiana, Cercidium floridum, and Prosopis juliflora. Each has been successfully 
plantL~ in analogous situations elsewhere. In order to further promote economic 
diversity in rural areas, it might be worthwhile to determine if economic species 
luch as iojoba (stmmondsia chinensis) could contribute to programs of dune stabilizat 
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~11e it should not be difficult to locate technicians, luch as Ba Mohamed at
 
Kaedi, to carry out a program of stabilization in the interior, it 1s extremely
 
tmportant that the design team include senior individuals, luch as R. N. Kaul,
 
with demonstrated success in dune stabilization under similar conditions.
 

Vith regard to the selection of lites for dune Itabilization efforts in the 
interior, some thought might be given to the historical, locial, and religious 
tmportance of particular oases. Although such considerations might seem to be 
excessively ~esthetic in nature, they have som~ rather practical dtmensions. 
For example, the growing influence (my impression) of the Mauritanian marabouts 
might contribute further justification to the targeting of religious centers such 
as Cbinguetti, Boutilimit, Mederdra, and Oualata for efforts in dune stabilization. 

MISCELLANEOUS 

Project diversity and flexibility 

--The diversity of the above suggestions and comments reflects the belief that 
programs in environmental rehabilitation (including reafforestation) should be 
better related to the dynamics of enviromnental systems: effective winds, 
animal movement, the phenology of the priucipal species involved, &c. This 
implies further that greater importance be attached to the nature, Icale, and 
geographical distribution of 'project components. By more carefully relating 
project components to the dynamics of natural (and, in some instances, social) 
systems and processes, the dynamics can be exploited to amplify the impact of 
the project. 

It 1s suggested that some flexibility be written in to the project in order to
 
accomodate unanticipated activities and changing priorities. For example, it
 
might later be found desirable to expand the project to include efforts luch as:
 
(i) Habitat renewal for wildlife in the borderlands of the Majabat al-Koubra in 
an arcuate zone extending southward from Atar into the Tagant, and eastward through 
Tichlt to Bou Dib. The ecological and economic justification, as well as a 
suggested methodology, is contained in the summary report of the September 1979 
Mauritania Environmental Workshop. (ii) Trial plantings of Prosopis tamarugo, 
Atriplex spp., and other aalt-tolerant Ipecies in the Aftout as-Saheli. Comments 
regarding tamarugo can be found 1n the NAS volume, Underexploited Tropical Plants 
with Promising Economic Value, pp. 128-131. (iii) Land reclamation or Itabilization 
1u connection with mining activities. 

Project coordination 

--Obviously, a project containing components as diverse as the establishmene of urban 
plantations, the restoration of classified forests, revegetation by charcoal 
producers, reafforestation along the Senegal to increase the availability of forest 
products and reduce erosion (both the rates and implications of the deposition of 
ledtment within the OMVS area have seemingly been underestimated), various agro
forestry efforts, the establishment of shelterbelts, the reestablishment of Acacia 
senegal stands, and efforts in dune stabilization would require a somewhat 
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unconventional approach to coordination. It 1s luggested that the various project 
activities be coordinated through centers such as that descrih~d in our February 
1980 "Proposal to Establish Two Agro-sllvo-pastoral Centers ill Mauritania." A 
copy of the draft proposal is attached. The creation of these or stmilar centers 
has been discussed with Roger Conrad of the Peace Corps!Mauritania Itaff, and it 
appears that there would be some possibility of Peace Corps participation in the 
staffing of the centers. 

Aerial seeding 

--In the course of our April 1979 discussions in Mauritania. it was repeatedly 
stressed that the country required a massive effort in reafforestation. For 
example, it was esttmated that at least 20.000 hectares of gonakier forest would 
be lost in connection ~ith OMVS activities alone. In our report on these 
discussions. "An Assessment of Agro-forestry Potential within the Environmental 
Framework of Mauritania," an attempt was made tc place this problem in perspective: 

" ••• the revegetation of 20,000 hectares would be a massive 
operation. At 1000 trees per hectare, 20 million seedlings would 
be required. The Nouakchott greenbelt operation has been able to 
plant only 385 hectares in three years, admittedly under difficult 
conditions, but with the diverse resources of the national capital 
at hand, with funding amounting to $3.50 per tree to date, and with 
a work force of 210 individuals. With present resources and the 
application of traditional forest management methods, it is estimated 
that it might take more than 100 years to reforest an area equivalent 
to that which is threatened." 

It was in this connection that aerial seeding was suggested as one element of an
 
experimental "shotgun" approach to reafforestation in Mauritania.
 

It has become evident in the course of recent discussions that, by many, aerial 
seeding is regarded as being somewhat more expertmental than it actually is. This 
might reflect the fact that most efforts in aerial seeding are rather anonymously 
undertaken by governmental agencies or private corporations to address specific 
problems, such as the revegetation of ext~nsive or inaccessible tracts. which cannot 
be adequately addressed by more conventional approaches. Both because of the 
parochial nature of such efforts and because their environmental context is 
assumed to be vastly dissimilar to conditions in tropical Africa, they have been 
largely neglected or dismissed by individuals dealing with rev~getation in the Sahe~. 

It should therefore be noted that successful efforts in aerial seeding have been 
undertaken in areas of the developing world quite similar ~o the Sahel in terms 
of precipitation totals and distributions. For example. a 1959-1960 Nigerian 
Forestry Department Report describes their experience in sowing neem (Azadirachta 
indica) from the air in the Northern Region. M. N. Vaishnav, Conservator of 
Forests in Gujarat. notes that aerial seeding of Prosopis juliflora was successfully 
employed in dune stabilization efforts in lndia in the 1950s. Similarly, the 
Sudanese Forests Department has for years broadcast the untreated seed of Acacia 
nilotica (=Acac1a scorpio1des var. nilotica) to restore ~ (-sonakier) forests 
along the Blue Nile. 

With specific reference to Mauritania, reservations regarding aerial seeding have
 
largely related to (i) anticipated problems of leed availability, (ii) the
 
adequacy of precipitation. and (iii) predator pressure.
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--Aerial seeding operations characteristically require large quantities of ~eed. 

While such quantities are often available through international organizat10nR, 
governmental agencies, and/or commercial firms, the question of adaptability 
favors local sources to the extent possible. Some seed, for example that of 
Acacia senegal, is available in local markets in Mauritania. Larger quantities 
could be obtained through the organization of a seed-collection program in rural 
areas. Such a program was successfully undertaken for the procurement of Acacia 
senegal seed in Chad in 1975. The Chadian campaign yielded substantial quantities 
--sufficient for all projectee plantation development activities, the establishment 
of village gum gardens, and for direct seeding efforts undertaken by pastoralists 
in Batha and Ouaddai. 1 proposed such a campaign for Mauritania to Cheikh Lamine 
O. Hamma of the Direction Protection Nature in a letter dated 14 February 1980. 
There has been no response. (In the specific ca~e of Acacia senegal, local . 
collection should be cemplemented by seed obtained from the Senegalese gum arabic 
station at Hbiddi.) 

• ..As an Arizonan having lived most of my life in areas receiving less than 200 mm. 
of precipitation per annum, 1 am perhaps less inclined than others to automatically 
refer the problems of the Sahel to climatic causes. Given the reputedly intractable 
nature of Mauritania's problems, it might be worth noting that Kiffa sheres its 
precipitation average (350 mm.), summer distribution, and approximate drought 
frequency with such non-Sahelian communities as Fort Stockton, Texas; Roswell, 
New Mexico; Denver, Colorado; W'lll1ston, North Dakota; and Helena, Montana. 
Obviously, the comparison is incomplete. The point, however, is that we are 
dealing with levels of precipitation which are somewhat higher than those often 
assumed; levels which permit us to more directly relate the proposed trials in 
Mauritania with successful efforts in the United States, Australia, Canada, and 
elsewhere. 

Mauritania, with a relatively brief rainy season and extended dry season, enjoys 
certain advantages over areas with the same precipitation totals but with longer 
rainy seasons (as is the ease with all of the U.S. communities noted above). Most 
of the plant species which would be considered for aerial seeding in the Sah~l 

have rapidly developing tap roots. For such species, the most effective rainfall 
distribution is when large amounts fall within a .hort period, preferably at a 
time of low evapotranspiration. Such rainfall replenishes the deeper moisture 
reserves on which such species are dependent for their permanent water supply. 
Because of the extended dry se~son, there would also be less ground cover and the 
seed would have a better chance of falling directly onto mine~'al soil. 

·-With regard to predator pressure, rodents, insects, and birds are regarded as 
being the principal threats. The extended dry season dramatically reduces their 
numbers. Rodent populations in rural areas were relatively modest during our 
April visit. The general lack of vegetation also resulted in modest insect 
populations and a correspondingly Itmited n~ber of insectivorous birds. The 
following insectivorous 8pecies were recorded in the course of our April travels 
in an effort to indirectly check potential insect pressure: 

Swifts (Apodidae) 
Cattle Egrets (Bubulcus ibis) 
Ground Hornbill (Bucawers-abyssinicus) 
Senegal Concal (Centropus senegalensis)
 
Pied Kingfisher (Ceryle rudis)
 
Abyssinian Roller (Coracias abyssinica) 
Swollows (Hirundinidae) 
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Brawn-backed Woodpecker (Ipophilus obsoletus obsoletus)
 
Helmet Guinea-Fowl (NuIllida meleagris)
 
Grey Hornbill (Tockus nasutus)
 
Purple Glossy Starling (Turdus purpureus)
 
Senegal Hoopoe (Upupa senegalensis)
 
Spur-winged Plover (Vanellus spinosus)
 

Most of the ins~ctivorous birds were seen along the river. None appeared in 
large numbers, although several villages supported substantial starling populations. 

With regard to direct predation, the following granivorous bird species were
 
recorded:
 

Pied Crow (Corvus albus)--omnivorous
 
Red-cheeke~ Cordon~ (Estrilda troglodytes)
 
Crested Lark (Galerida cristata)--also feeds on insects
 
Senegal Fire-Finch (Lagonosticta senegala)
 
Bush-Sparrow (Petronia dentata)
 
Senegal Long-Tailed Parrakeet (Psittacula krameri)
 
Chestnut-bellied Sand-Grouse (Pterocles exustus)
 
European Turtle-Dove (Streptopelia turtur)
 
Vinaceous Dove ~. vinacea)
 
.Mourning Dove (~. decipiens)
 
Bruce's Green Pigeon (T~eron waalia)
 

Again, none.appeared in large numbers and, collectively, the granivorous species
 
would not pose a threat to seeding early in the rainy season. Most granivorous
 
species migrate into southern Mauritania in late July or August as leed becomes
 
available. The above observations, made 25-27 April, are in general agreement
 
with the findings in the Gannett-Fleming report on ornithology.
 

--Finally, it should be stressed that we are proposing aerial seeding as an '~perimental 

approach to extensive revegetation. It is viewed as being complementary to more 
traditional approaches, E2! as a replacement for them. The experiment may fail. 
Should it succeed, however, the implications for the Sahel and for similarly 
degraded areas obviously would be tremendous. 

JAG/30-V-1980
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DESCRIPTION AND COMMENTARY 

'l'h1s report d.als witn travel subs.quant to an Advisory Committ•• 

= tha Sahel (ACOS) study undertaken :in Senegal during tha third welt of 

April, 1980. Tba study, reque.t.d by tha United Stat.s qency for 

IDtem.atiODal »-velopment (USAID) md the Senegales. Watar and lorest 

S.rvica, 18 d••crib.d :in a s.parate report tentatively entitl.d "A 

Preliminery £a•••.-ut of EDvir=-ntal »-gradaticm and. Agricultural 

Productivity :in tha Senegale.e Groundnut Bas:1D." 

UpOli tha C011c:1uiOD of the groUDdnut-buiD study, saverAl add1t1aD&l 

.etmgs _r. bald at tha USAID !fU.iOll :1D Dakar: Haet:1Dg. with carol . 
StOlley md v1s1ti11g forester En Berglund var.oualy dealt with the sel.c:tiaD 

of trees aud shrub. appropriate for efforts :1D agra-fore.try and eIlvirOD

meDtal rthab1litatiOD :in the ~ahel. Of the sped•• dl8cu...d, Hise StOlley 

vas particularly :1Dter••ted ~ tha po••ibl. C011tributiOll of Terminel18 

eatappa (tropic:al almoDd), a tr•• capable of provid:1Dg .dible fruit, 011, 

tannin, dy., pa, voocl, md folagQ favored by tha Tasar s1lbrom. 

Trial plmt1n.p of !:. eatappa haft apparatly beell UDd.rtaUn :in the 

Sa:lDr.-Lou:1.a n&1= of Senegal. Disc:uasiOllll nth. Deputy H11'l1iOl1 Director 

Halv1D McCaw dealt largely with tha aztent to which. dnelopment efforts 

._1nIlT CODt:lDuad to aerge fro. aD-xami n ed Wut.m CODC.pts md 

perc.ptiau ratbar L~ fro1a the clU:int.rest.d malyna of uiat:1Dg 

-rat- aDd proc...u; thos. with Jo.epl:L Salvo dealt broad,.,v with 

agricultural 1mlovatiOD and caaam1ty drnlopmat; tho•• with Paul Wenger 
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focussed upon possible Academy contributions to the Mission's efforts in 

tha Senegal 1l1ver basin. Keetings were also bald with. Lucie Colvin, 

Hamadou Jallov. and Samuel Rae. 

lUon luv1ng Dakar. further ciiacuaa1.cma ".re, bald with. 

Claude Charraau of tha Intematicnal Crops lla..arch. Institute for the 

Sa1-Arid Tropics (.ICllISAT); with. John Scheuring, an ICRISAT agn 

COllductUll ruaarch. in )fal1; md with. Jam Ger.e of The World Bank, vbD 

vas leading a Bank. ....sammt of the Sin.-SalOUIM relion. While in Hal1 

earlier th.1s ""1', we cU.scus.ed with. Dr. Schaur1Ag the poaaibWty of 

UIldartaJdng trial p3.aDt1ngs of var10ws Nev World ahort~e food crope 

in th& Sahal. rart1cular attention .... directed toward crope euch u 

Amaranthua bnochDndrlac:us (gra1D ..rmth). Cucurbita 1Iixta (papago eu.1iav 

equash), Pbaseolus acut1folius (tepary bem) , 1:. cocc1neus (Tarahnmara 

ruane.r bun), !:.. lUllatus (Hopi mottled L!ma bem), 1:. vulgaris (Taralwmara 

p1nk. buD), md 1!! mays (P1.ma-Papago .i:xty-day ma1ze). We hope that 

tr1als CaD be 1D1t1ated for tha above crops dur:1Dg tba.. ~~80 rdny ....on, 

nudDg a Wuh.1Dstou .,u1t, USAID{Nouakcbott H1aaioa. Director, 

Jolm Boak:lDa, raquaatad ACOS ...1atmce in foDlUlat1D1 a ruffo~.tat1oD 

project for tfLa H1aa1Du. llace, .taff tTaval to Haur1taD1a ,... ch:1ef1y 

ill rupoaaa to tb:ta raquaat. 1'ba vi8it furthar afforded an opportUlli1:T 
. 

to foUCJP"QP 011 ur11er Aced..,. activities in the coUlltry, md 
~ 

to .et 

w1.th. Peace Corpa, UlUted Ratiou, and Haurita1m off1cW.. 
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Travelling from Dakar to Nouakchott with. Puce Corps/Mauritania 

Director Jerry Stem, I was brought up to date 011 current Puce Corpe 

proFm dinctious md aru. for continued Academy aupport for thair 

efforts in aarlculture md rural development. Tlwafar,.uch aupport baa 

laraely takaa. the form of Acaday pu&licatioa.a and uacl. During this 

v1a1t, adci1tioa.al copies of Tropical Lasumes: Basoruces for the Putun 

md Hicrohial PrOCesS.IS: Promising Technologies for Developing Countrie. 

_n left with the Puce Corpe .taff. A aub.tmeial qu&1ltity of Melia 

uedarach. (IDdi.aD l1l&c) .eed vu alao left with the Puce Corpa. Although. 

pnarally rlgardad .. m Oma-1tal :iD the lJa.1ted States, this fut

p.'DWing, dec;:id.aoua tne 18 drought n.latmt, providu vood for fumitura 

uJdDg cd fual, md leave. vhich em Nne u lOat fodder ~ IDterut 

.. also apr...ad 1A drought ruistllllt food crop.. We are particularly· 

:iDtenated :iD evaluat:iDg the perforllllllce of s1zt~y 1II&1ze (Zea maya) 

111 the Sahel, md forwarded a small qwmt1ty of .aed of tha Barlnoso de 

Ocho P1ma-Papago race to Nouakchott 80011 after ntuming to tha 

United Statu. 

tba foUCNiDg clay, April 23rd., .atiDa. are bald with. -=an of the 

OSAIJ) HiaaiOl1 staff, 1Dclwl1Dl pographar J. IDvlaDd IUick, agronOll18t 
. 

01-- Bughu, aDd All_ "ed. HeetiDaa nn also bald with. Jolm laamas, 

a forutry coa.aultaDt ntaiDed by the Hiaaioa. to writa tha rufforutatioa. 

propoaal; vith. DIIIIba Samouaa. of tba Kauritm1m Service for the Protection 

of latur.; aDd etA. IDpr CoDrad, Mao.wte Puce Corps Director for 

qr1cu1turA md !lura! Devalo,.nt, md Puce Corps Volunteer Andy UAehm, 

atatioDed at Iaur Huske. the cl1acuaaiOl18 dealt laraely with. possible 
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approaches to environmental rehabilitation in Mauritania and, to a 

1••••1' utent, with. tb& possible role of the Peace Corps in such. efforts

particularly 1D tha Cbemama • 

Du.r1Da tb& .am1Da of the 24th., a ...t1Da waa bald with. 301m 

Baaman!:, 'l'fwl.' D1.aclt, md Daba Samouua at tha offices of tba S.rvice 

for tha Protectlcm of. Natw:e. Tha d1.sc:uss1on covered a broad rage of 

ccmcema: tha COIIPuative -.lvatagu of varioua Dative ad uotie. plat 

~ec:1aa, the 1mportmce of establ1sh1Dg a greater Dum&er of Durser1u to 

support efforts 1D env1.rcmmmtal rehabilitatioD, plmt1Dg t.c:fmiquu, 

quaat1DDs o~ ..tar availabWty ad application, ad procedures for 

at_Misb:(na l1vaatock ucloaur... Hr. D1ack. G;'i':'aaed tha hope tbat tba 

a1 rtt1Dg fntuut 1n cluD.e .taM 11 zaticm" could be apanded to 1Dc.lwle 

road&1.de plant1Dgs to protect h1gIu.rays from drift1Dg .and: th& d1acus.icm 

also touched upon the du1rah1lity of 1Dcludmg ccmserv,..d.oD instruction 

in school c:m:ricula as a MaJl8 of 1Dcreadng naren... of envUo~ta1 

pro~ ad suatata1Dg rehab11 itatioD .fforts. In th1a connection, 

it aa DOted that t&a leola Rational lorutilre "ttr1D&ire .t A&ronolliqua 

at Iald1, tha priDcipal tl'a1n1Da cater d~a 1d.~ _v1maatal a.us, 

11&& DO 1:lk'UT ac:l would profit arutly from tha utahl1sbpwnt of • 

arfaontuIL CcJrmwradna furthar upon tra1D1Dg at 1aU1, Hr. D1ack, a 

fonacer mc:l a NZL1or" off1cUl 1D the Service for tt.. Prot.ction of Nature, 

iDd1cated t&at arNter cpbaai.l .hould he placed Ul'on practical aper.l8llce. 

sa .. particularly concamed &Y" tha lack. of IUCh. aperiaDc. 1D 1a'cl1 

lZ'ac:luacu COlltmu:mS t&a1.r. forUtry' atuc:l1u" a&.roac:l. Ba feels that at 
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least two or three years of practical experience should be required of 

such. students. Mr. Duck believes that it would contribute to the 

maturity of the student and allow him to better relate his theoretical 

mowledge to the realities of Clvironmental and 1Oc1al system•• 

It miaht be noted that Hr. Diack has for many years beCl accUllUlatiDa 

mformation reaardmg the. economic botany of Mauritania. Such mformation 

would be of vital importance for the reconstruction or rehabilitation of 

avironmental systems and t m turn t pastoral systems and copmg strategies 

based upon drought resistant natural products. It is certainly to be 

hoped that. the value of Hr. Diack t S survey w111 be ncogni%ed and the work 
, , 

acouraged. 

During the afternoon of, the 24th, a ....tiDa vas hald with lf1aaion 

Director John Hoskins, John Heermans, and J. Bowland Illick. The propoaed 

reafforutation proj ect m Mauritania would c.rtainly be 8IIIODg the moat 

ambitious 1n tha Sahel, and Kr. Hosld11s bri.ny explamed tha Mission t s 

purpose in pursuiDS such. an UDdertak:1Dg. 'l'ha principal concern of the 

Hias10D 18 that t~ proj .ct b. of suffic1at scop. that it 1I1gb.t have a 

,auiDe impact upon the country. Hr. aeeZ'UU reported on his recent 

aurvey of tha Trarza and BrakDa regions, and v1ait to tha Ecole Nationale 

Forutilre V't'r1Da1re et Agrono1l1que at lAidi. OIl the b..is of h18 

recent oba.nationa, Mr. Heemans falt that 1mIDedl8te att&'1tion should b. 

&ivan to tha problem of dunal Clcroachment at Magta Lahj ar .md 111 ..socl8

tion nth. otbar barrases m tha BrakDa region. Academy activities in 
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Mauritania were summarized, with. emphasis placed upon our interest in 

enviorumental rehabilitation rather than reafforestation per !!O' and 

hope that particular thought be given ':0 relating the components of tha 

proposed project to the dyuamics of environmental IYst... , the ....0Ila! 

.,vuumt of pastor.u1sts, and the needs of agricultural populations. Th. 

formative .lements of our C011cern are cODta:!ned in an April 1979 ACOS 

.taff .\IDIIII&ry report entitl.d "An Assessment of Agro-Forestry Potmt1al 

with.1D the Environmental Framework of Mauritania." 

OIl Friday, April 25th., following further meetings with. the K:1s.iOD 

cd with. J~3 Dickey, livestock advisor 1n USAID' s Sahel Development 

rleming RagiOllal Offic., Ioger Conrad, John Burmans, Demb. Samous.a, 

cd I left Nouakchott for • three-day fWd trip in .outh.m Kaurita1& 

cd northem Senegal. As the Nouakcbott-Louga ••gment of the trip dupli 

cated travel undertaken almost exactly ODe year earlier, it was po.sibl. 

to uk.e .~ comparative observations regard1ng trends 1n envirODMntal 

c:h&11ge along the route--J.beit rather gen.ral observations. In purely 

qumtitative terma, thare was • nat 1ncr.... 1n ••rial biom.u.. In part, 

hDvav.r, th;U reflects tha saiD- of "d.cr••••rs" md "invad.r." at the 

aspens. of the mr. palat.bl. ap.ci... Kany of tba ob••rved trend. can 

be .omewhat d.ceptive, ••ituation wh.i~ UDderscor.s tba 1mP.~rtmc. of 

evaluating .,.gat.tion wit~ ref.renc. to d.ve.lopmmt obj.ctives, .uch as 

%aDsa 1mprovement, aad .cololical proc•••••• 

Euphorbia balsamifera and Tamarlx Imes.lensu nr. dom1Dclt. 

&lonl \:ha ..rgiDs of tha Aftout u-Sahal1. As ft cont1nued .outhward, 
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luv1Dg the coastal depressiou and entering a zone of immobile and racently 

raactivated dunes, tba Tamarix gave way to Acacia Ipp., including the 

BUDt-p1'Oduc1ng!. aenegal. Date pal:ms, Phoenix dactylifera, nre encountaAd 

iDc't'USiDily, alO11I v1~ a l:lm1ted numbar of Adansonia digitata (baobab) 

and the .ere COmmoD Balanites .agrptiaca, calotropis precera, and 
, 

Parkinsonia aculeata. A surprl.siDgly large number of forb. aDd .hrub. 

an recorded thraughout ~ coastal Z011e, includ.:1Dg Muemb'l"I!!1themum 

app., SaJ.1cornia SlIp., and Salvadora p.nica. UDlike. the situaticm 111 

April 1979, there va&. & nlative abundance of standiDg Cc1chrus bifl01:Wl, 

an important arass 111 carrying livestock late in the dry .aason after its 

ap1kalats fall. It llight allO ba notad that a suh.tautial &1IIOUDt of 

domGlt sud vu found. 111 sift1Dg th:ougb.. the. UDdy sol1 alcmg~ida th.a 

highllay, a wcumstance. vbich, liven proper -.pecias balaDce, could bode 

well for tha nsicm if the 1980 ra1Ds an adequata. It llight ba noted 

furthar that acacia regeneration .eemed to be reasonably 100d, but that 

Agceratirm vas lua satisfactory for otbar tr.. species. (Whila it ia 

perhaps belaboriDg tb& oflviou.e, "good" ngeDaratiOD reflects adaquate .aed 

.upply and conditiO11&. conducive to germination. Survival is determined 

bT a .omnbat .ara COIIIPlu .et of variahl... ) 

III Cams of ..condarr _viroamatal iDd1cators, the bird Wa 

&lOllS tha Nouakchott-Iouo "gIDClt of tha route vas genarally l1Jd.tad to 

Calarida criatata (created lark) iD opa COUIltry me! omivorous apeci.. 

. ~uch. as Conuli :.lbua (pied e.t'CN) IDd Turdus purpureus (purple' glo• .,. 

.ur1:lDS) around ••ttl.-nts audL u Baua1 e1 Gourdana. Ail va appre.chad 
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Rosso and the Chemama, the diversity increased somewhat, reflecting tha 

greater environmental diversity of t~ better watered sout~: Insec

tivorous speciu included Apodidae (sw"ifts), Bubulcus ibis (cattle egret). 

Centropus senegalensis (Senegal coucal), Ceryle rud1s (pied k:1ngfiah.ar), 

Coracias abyssin1ca ~yssinian roller), Bil'UD.dinidae (IWOUOWI), 

Ipophilus obsoletus obsoletus (brown-backed woodpecker), Humida mele.sria 

(beJ.mat lUin....folv) ~- Toekus usutu8 (ar.,. homill), trpupa lea.e,aleneu 

(S_egal haopee)., mel Boplopterwl SP~Ollua (lpur-v1nged plover). Grm1vorou 

apec:i.. included !strilda troglodytes (red-chaekad cordon-blau), 

LaSOftosticta sanesala (Sanegal fire-finch), Petronia dentata (bush

.parrow), Pterocles ezustus (chesenut-bel11ed land-~ouse), Streptopelia 

c1ac:ipics <;JIIcU.'"'21iDi dove), 1. turtur (Europam turtle-dove), 1. riDace. 

("riDoAceOWI dove). md Treron vaalia (Bruce'. Iften pigeea.). blad-vely. 

f:tV birds of prey vere recorded, althaugh. Cuncuma vocifer (fish nl1.e) . 

vas found along the Senegal River to the east e~ Resso. The 'Pedes 

1I&1&ce va about vhat ea.e would expect at this t1ma of the year. 'rhe 

numbers, ~e by DO IllUDS grut, vere eomewhat in uce.s of the•• recorded 

1D tba same arus lAllt year. Other fo~ of wildlife vere .carce in the 

Kaurl.tau.1.m coastal zea.e. Our group lighted cmly one jackal, ea.e 1IaI18Oo.e, 

ael a faw grOUDCl aqu1rrels. '1'ba relat1VQ &blence of vUdlU. m.csatly 

raflacta tha vidUl'read cl1Iturbauce of habitat iD tha 1"'l1on. 

Wl~ reprd to uoa.-blolop.cal iDcl1ca:ors. than va. relatively 

lUtl. eraliOft md deflation in tha raaiO'll tr.mncted. tha·h:i.IhvaY 

ltaalf, honver. vas plagued by chmal encroachment, aDd its Ib.oulclerl 
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were in many sections dangerously reduced by erosion. The problem of 

encroachment is apparently related to devegetatian and physical disturb

mce, tha latter caused largely by the construction of the w'ghway. 

Aa _ travelled toward Iosso, the occ:aaional acCUllUlatiOll8 of ADd 

on tha hipay nm1Dded WI of Thaleb DUck.' s concern for madside 

stahilization. Perhaps sixty kila.tras to tba .auth of Ro'J.~chott, the 

.eriousness of the probi. was dramatically =deracored by m accidmt 

which bad occunad 1IDIIImts before 1M arrived em the scme. A station 

wagoa. bad sone out of control and rolled over, \111 :lng four of its 

·occupants and inj~g the d:d.ver. Wh.:Ue it vas difficult to detemiDe 

tha precise cause of the accident, a grov:f.Dg number are caused by' drift 

and and tha abrupt drop from tha highway surface to tha rsduced shDuldew

tha latter often resulting tD tire damage. We administered first aid 

to tha driver, awaited the &rival of Mauritan1aD authorities, and 

continued to lID.so. With regard to posaih1l1ties for roadside stabil1za

tion, it 1a notewrthy that many of tha plant spaws vb1ch already grow 

along tha h:lgbJ.ray have heeD \Wed auccessfully in duDe atabil1zation 

projacta alsn:bare, particularly Acacia smesal, Euphorbia balsamifera, 

and Tsmar1% IPP. Carta1.D aotic apeci.. already eatabl1shad in the regiOll, 

such .. Prosopis Chi1aii1.~md Park:lnson1a aculeata, could be added for . . 
further stab1llzatiem md the add1t1on of organic utter. 

UpOil arriv1Dg tD Ios.o, __t briafly 1d.th. Lieutmmt-Govemor 

Houlaye md officials of tha Service for tha ProtactiOll of lIature. 
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Following these meeti.D8S, we entered Senegal and drove to Saint-Louis. 

Perhaps the most strik1na features of this segment of the trip were the 

c1ramat1c 1Dcr....e in Park:!nsoDia ac.u1eata C. l{ew World spedes, IUggest1Dg 

that the 1Dcnue is related to the inclusion of Park:1Dsonia 1D Senegale.e 

forestry programa) ad the stab1.11z:iDg 1D.fluence of tha liv:1Dg fences qf 

Euphorbia balsamifera found :lD the area. the ameliorative influence of 

tha Euphorbia fenc.. was particularly Dotic:able in the acellent regeuera

tioD of native species, Dotably Acacia sanesal, in thair 1.. (the .ee.dliDp 

.:iDg protected from the ciuicc.at:iDg dry seuou Dorth-e&aterliu). It 

11&8 also :iDterut:fJlg to f:fJld c:aDIIl!ls h~W8:iDg on the b:ltter foliage of 

Azadirac:hta 1Ddica U1eem)-perbap• .,re a aaaurt of availability thaD of 
I . 

palatab1l1ty. App~ac.b.:1Dg Sa:L.nt-Louis, tha divers1.ty of the vegetation 

1Dcreaaed auaatantially, partic.ularly notic.ab1e being the :iDc.raue :iD 

fru1.t trees, 1Dc.lud1Dg the coconut palm, Cocos Duc:ifera. Also atrik:1Dg 

are the. l1v1D.g fances of Opuntia, a versatUe I8DUS little appredated 

111 the Sue!. Tb& 1D8DY' marigots and Diayes of the Sa:.f.Dt-Louis area 

supported a d1verse avifauDa, addiDg apedes IUCh. as Caamerod1us albus 

-.J.anorhrnc:hoa. (great, vtUte' egret) and NISticoru DIct1coru . (night baron) 

to tba Cb__ Uat. 

CCmt~g toward Louga, 1m atopped to visit a plantat10D ut&bllibad, 

aur 1&0 by the. Gu1IIID lorutry HU&1DD. Prom:lDantly included vare Acac:1a 

acorp1oidu ft1'. adatrlDpa, !:. .mesal, and A:. .eW. OUr nait ... 

abbrniated b.r tha nec...1ty of reecfling tha reg1.oDal office of the 

Saepl..e Water ad loreat Service at Lousa before evm1Dg to :1Dfom 
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Ahdoulaye S'lne of our plans to visit Mbiddi and to secure route information. 

Upon arriving 1n Louga this was quickly done, cd we proceeded north

eastwardly through. Nguarmalal to bur Hemal' SarI' md eastwardly beyond 

the LAc de Guiers, sett1Dg up camp for the night near a small Peul 

.ettlaant. 

'lha priDc1pal 0~ject1ve of our travel ill Senegal was to relate the 

ape1~Clce accUllll11ated 1D the. Senegalese sylvo-pastoral zone to the prabl... 

of Haur1.tan1a. Bence, a fn cvirol1Jlllll1tal reference po1Dts al.ght be 

useful for purpoees of comparison. Geologically, the area bee-en the 

Lac de Guiers md !l2iddi is a rel:ativaly lcnr plateau camposed of tertiary 

(O~~ lfio-. Pl1.ocene) clayey sands in which. aDdstone md argillaceous 

layers are intercalated. 'l'base an covered by stabUized aeoliaD. deposita. 

C11mad.cally. the area falls withiD the BWlL (tropical md subtrop1cal 

desert) region of the IDppen classification; the sub-regional designation 

"farlicme" 18 often applied to tha area withm Senegal. Precipitation 

averages arO\lDd 350 DIll. per cmUID. With nference to vegetation. 

Dalcite. aemtica md Boscia senegalenais 8l'peared to be dominaDts; 

Admsonia digita'ta wu prominent; md Cenchrus b.if1orus·wu overwhe'nrfn l1Y 

tha met conepicuoua &rue in ua.protected arau. '1'ha IOUS of the ana 

se_d to be largely desert lOlls correspcmcl1na to the orthida of the 

tJd.ted States CoIIIprabaaive Soil ClUsification Syst..; to the isohum1c 

brcNl (-rae!) lOlls of the OISTOH eyllt_. '1'ha araa·1a sparsely populated. 

kc.orcl1nS to the 1971 c.sua. than· are only ~ five :Lnd1v1C1uaJ.. per 

square WOMtn. 



-12-

Because of reservations regarding the use of fencing in enviro11DlllDtal 

rehabilitation projects in the Sahel, it is of 10_ interest that fenciDl. 

in various forms, vas encountered throughout the area. Stake fence., 

thorn fances, liviDg Euphorbia fences. md three- cd four-.trand barbed 

vire fmcu 1Mre all .een in the area-albeit nth tha barbed win 

feces 'W118"Y associated with the projects of foreian donors (German cd 

Canadian). Auothar conapicuoua featun of the area was the PDer&! 

abul1dance of dud tne. in certain .ecdema. tha h1ab- .onality rates 

of c:arta1n apec.188 wuld appear to be lus directly related to drought 

than to age grading and heavy browse pressure on _rgmt seedliDgs. 

Gi"Nl1 the. apparent breakdown of replacaeut _chaD1su. the 1mpact of a 

..jor drough: upon sceSCaDt stands wuld be prad1ctahle in physiolop.c:al 
. . 

taru. It 1mUld .... that attct1cm should focua upon tha restoration of 
" 

c1rCUlllS'tal1cu permitt1ng ·seedl.1ng survi.val. Because th1a baa not beaD 

dDne. uny of tha JlDX'e de.irable apec1aa succumb to Use pressure and tha 

ftptat1.on &ac:omas. progresa:Lvaly degraded. the soci.ally cens1t1ve and 

creative use of l1veatock. uclosurea wuld sum to &e banc to any 

8UCcauful untesr of aviorDMntal rahahU1tat1on in the Sahel. In 

tf&1a Rlud. t&e 0Daarvad. acceptGce and usa of fcdAg in tha "l1on 

.. ccourapnl, ~g..st1Da that rahahiUtat10D effores can be ] inked' to 

u:1atma buN:1.adp md parcapt1ona. 

Tb& dead er.... .cat of 1Ih1ch. had fallen. are clearly uk:1Da 1:IIportaDt 

CDIltr1Imt1cma to tha ecolol1 of tha area e=ougfL p&p.1cal st&b1l1.zat1cm· 

ad tfIa ral.... of orlaD1c _ttar and nutrUnts. wtth1n tha area. 
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regeneration was good. and the overall health. of the area vas furtbar 

reflected in the IICre abuadmt vUdlife ad tiftrse bird We. In ad.d1t1em 

to tba var10u. .avannah specie. DOted on pp., 7-8 al!ove. a f_ 1•• 

COllllDOU specie. such. .. Bucowers abyss1nicus (around bDmbUl) I:IlC1 ,
 

Psittacula kramer! (Senegal lOlls-tailed parrakett) ftre se. in the
 

ana.
 

CD Aprtl 26th., ft v1sited a ~mm....upported' DUrsey ad lardm at 

the village of BoW. DOud.al (-Mbar 'roubab). ad ~rJUD platationa, ODe 

of Balan!ta. aemtiaca IIlc1 I:IlOwr of Acacia .corpioida. var. ad.trlnsens, 

at tba v1ll&p of V1.dau %h:.blgoly eu hurd). tba proj.ct at V1dau 

'rIW1loly va& of partic:u1&r 1Dtanst. 'l'ha villapra an alJI).t acluaiftl,. 

cgagad 111 antme l &ual:lmdry. They appreciated tba aploY1lllDt opportullit1e. 

1Dtrociuced bT tba project. particularly T»ecauae tbay provided c altemaUve 

to _ of tba younl MIl who voulcl othanisa 1....,. tha villale to .eek 

'tOrt. elsabara. '1'ha villapn ..re obvioualy .truck by tha co1ltrut. 

Mtncl t1Ia afaance of ..ptat1oD outaue of tba a.c.loaUru ad the 

abuad..c. w1tfWl, I:IlC1 _n pl"'ed to have clrT .ea&oD fodder 80 uar at 

bad <- l1ftatock. are DOt pem:ltted to ctuo tba Gc:loaun, the fodduo 

u cut cd daUvered to tlla .,1.]S) •. rawn.ble =-nt ... 'wo ... 

WhU. the plaDtat1au "1'. obriouly accepted ad .en1D1 the ri11ap 

-.u, th. rill...r. ... DOt to ban be_ fully apprised of the cIoaol'·. 

obj.cti.... or of the .tatua of the p1&tatiou with 1'.~.ct to the 
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provisions of Law No. 64-46 of 17 June 1964 conc.ming the national doma1D. 

It .ppear.d also that a bit more thought 1I1jht have b.en given to .p.ci•• 

Hl.ction. Particular attention II:1gbt hav. b.en direct.d toward additional 

.p.de. producing brOW'lle, b.ar:Wg fruit, or producing economic cd Mdic1Dal 

products. It aight b. luggested further that the v1llage vould profit 

evan 1IIIOre from the plantation. v.re they .ituated to tbe l1Ortb-eaat of 

Vidau TbiDgoly to intercept d:tY ....on v1Dda and, in tum, prevent the 

acroac:hment of drift land and fad.l1tate .eed lcatter over the currently 

CaDt1Dumg, ve Itopp.d briefly at the Galeaa vell ad proc.eded to 

Water ~d ~urut S.rvice .gmt Etiesma Hang., v1.Iited tb. nurs.ry, ad : 

tour.d tb. plantation. Efforts at Mbiddi have .vpar~:ly focuss.d upoa. 

aum-ar.bic production (Acacia senesal) and the .d.ction of forage .V.ci... 

the Int.rnational Devdoplle11t luearch Cantr. (IDIC) baa .upport.d web 

of the aum-.rabic r ••••rch. They are particularly vell polition.d to 

do .0 .inc. A. G. Se1f-e.l-DiD, formerly the Saior Gum Ilalearch Offic.r 

for the Sudan, join.d th. IDIlC Itaft. 'l'h. forage Q.ci.. tr1al. v.r. 

1Jaitecl to luch local .p.ci.. .. Ac.cia Icorpioid.. var. .dstrmsms 

(-,!- admsemU) ad!- s.lal, and to Auatralian IV.ciu .uch .. Ac.cia 

tu1I1da, !- bolo••ricaa, and!. !!!. llnaroid... It 11 of polaible interut 

that the ~ommc. rmk:1ng of the ._ £wItraJ.1m acaciu .t the 1JRDP 
. r 

plaDutioll near nblmar 1a rev.r••d. at Mbiddi--ritb !. ill.. ih.roidu 

parfonailla partic:u1&rly v.ll and!. tuII1da and !- holo.ericaa 1..1 nU, 
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or .0 it seued. Sbould this :in fact be the cue, it might well reflect 

the 'marked differences between the atmospheric humidity aDd available around 

vater at the two .ites. 

With Mr. Hanga, I discussed the possibility of Mbiddi :1DvolvCDC1t 
, 

:in the further test:ing of drought-tolerant trees and .hrubs for uae m 

agTo-forestry .yst.. aDd efforts :in ea.v1ommental rehabilitation m the 

Sahal. As do other Water aDd lorest'Service offic1a1s, Hr. Hanga feels 

that the station baa both the :interest and capacity to do .0. It would 

appear, however, that for the trials to be undertaken on a large .cale, it 

would be taecessary to 1Dcruse donor IUpport beyond aist1Dg level•• 

Perhap. the propo.ed trials would be of mterest to Puce Corp. foruter•• 

Upon leaviDg Mbiddi, we drove northward to the Smegal liver, vut

ward through Dagana and Richard-Toll, and re-entered Mauritania at 10••0. 

At 10"0, we mat with Protection of Nature agent ALou Mop, and the proceeded 

Ulward along th~ Senegal liver toward Boaue. We camped' along the river 

to the aut of Jeder al Hoitguce, and cont:inued on April 21th to a pomt 

.om- tea. kilom-tru beyond ftkme. We had mtcded to r.evilit the priDc1pal 

ar.. of charcoal production 'UD m the caur.e of our April 1979 travel•• 

_ aru located near the vUlage of Dar al-Barka, but ~. 5..,ua.a, 

the Protect1oD of Nature aact accompanying 118, 1Dailted that we had ..ea. 

the .,.t important futuru ID&I activitie. of the region aDd ..ked that va 

return to 10••0. Ilia 1Dailtea.ce ... of mtere.t :in the light of repon. which 

:lDdicate that .om- hiab rak:lna Protection of Nature offici&la are illeaally 
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profiti~g from the charcoal trade, a situation which would further compound 

an already compl.x problem. 

By comparison with our April 1979 obaervations, the intensification of 

SUllying 10 devegetated areas along the River was particularly atriking. 

ODe might ..sume that more subtle forms of erosion, such as sheet wash, 

vere also affecting the area. Not only i. the productive cspacity of the 

land apparently being reduced, the lilt load of the River is being 

substantially increased, and this increase will almost certainly have 

far-ranging implications for the downstream components of the OHVS project. 

While it is obviously difficult to draw definitive conclusions on 

the basis of brief April visits iD 1979 and 198~, the priorities of the 

Chemama do seem to have emerged with greater clarity. The general concluions 

and recommendations of the April 1979 ACOS report, "An AI.esament of Agro

Forestry Potential within the Enviroumental Framework of Mauritania, II 

remaiD valid. It would appear, ~owever, that reafforeatation efforts 

might proceed more explicitly along FLCD linea and Ihould iDitially focus 

upon those areas most aeverely damaged by erosion. 

Following our travel, ve returned to Nouakchott md Ipent the duration 

af the visit preparina recommendations for the realforeatation PID and 

.atina rith l1SAID, Puce Corps, and Mauritanian official.. Thi. fiDal 

round of .eetinas involved Mislion Director John Hoskinl, JUles D1c:kay. 

Hona l1kry, John Grayzel, JUles Bughes, J. Ro"..land Illick, Allen Raed, 
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ad Sally Sharp of USAID; John Heemans, Boser Conrad, aDd various Puce 

Corpl Volunteers; Thaleb DUck and Fadel Tour'. A rather detailed ACOS 

Itaff report, "Notu ad Co1IIments Rasard1ns Proposed USAID/Nouakchott 

Efforts in Baatforutation" CKIy 1980), ba8 been prepared aod lubm1tted 

to the HUlion. Copies are ava1lable for further d:1stribution. 

"tumins briefly to Dakar, aD additional ..etina ... held rith Irv 

leralund resard1Da the poI.ible contribution of var10ua lo.-th African Plat 

lpede. to forestry and aaro-forntry effort. 1D. ~ Sahel. Dr. iersJ.UDd, 

a t1Il1versity of lUm1e.ota foruter, has recently ~ent three yearl 1D. Horocco. 

While 1D. !farocco, he provided Ate;ania lideroXllon c-!. spinola) ..ed for 

trl.al plmt1nS8 1D. the Kauritan1m Adrar aDd ba8 offered to lecure ac!d:1t1oDa1 

..ed for future ACeS progr_ activiti... A .edDa val al.o held rith . 

lebert W1D.terbottom, a Mllber of the Ecology Team of the Permmant 

Interstate Comm.1t~ee for'Drought Control 1D. the Sahel (enSS). Hr. 

W1D.terbottam Val .!!!. route to The Gambia 1D. COIU1ect1oa. with a Sahel InItitute 

effort to detemine the .tatue o.f ev1ronmental proar.... 1D. the Sahel. 

Further :b:Lformation reaar&a this effort em be found 1D. the ACOS .taff 

--.ry report, "WoruhDp on !cololY mel !I:rI1romD&ta1 Progr_ 1D. the 

S&ha1" (January 1980). 

Procaecl1na to Sv1tzerlmd, a .eri.. of .etmal are bald at the off:tc.. 

of Che IDternat1olla1 'UD:toD for Con8ervatiaD of Batura ad Batura! Ie.ourc.. 

:~.t~c;N)~a-t ,Ghnd ;' T!io"e~.';ith 'P1erra
q 
,~.r·dU1t larlely .w:t'th 'th;. Potent:l.al.= 

COIltrihut:1on of the World eonaenation StratelY to cIaft10PMllt effort. ill' 
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w..~ Africa and coopera~iQn with the IUCN's Commission on Environmental 

Plum1ng. Discussions with Harold !1dsvik focussed upon the dutribution 

of pro~ected areaa 1n relation to the needs of biotic community conaervation 

:lD wast ad CeD~r.l Africa; those with John ltuDclaeli dealt with the 

better 1:Ategratioll of CODServaticm with developmat activities 1D 

order to effect mre lIUI~dnable develo~t. Dr. Iundae11 vu particu

larly COIlcerned with clevalopllleDt efforts 1D the Gambia liver Baa1D md 

with ec:1at1fic DetworkiDg iD relation to IUCN concerna 1n West Africa. 

CoIlt1nu:1Dg to Paru, _etiDgs ~~re held during the weekend nth 

Jun Cor.e, .who had c01llP1eted lU. World Bank ..sipuae11t iD Senegal, ad 

with Laurent d~ Buelle, fomerly a French tec!m1cal advUor del1111g 

with probl... of qricultural deve10pMllt 1D the Seep! I1ver lu1D. 

CoUDt cle Bazelle fiDa lWuelf 1n b..ic d:1sagreement with developunt 

pollc1u affect1ng the Bain. B.e feels that development efforts 1D the 

lain have bUD ec:aD.01ll1c.ally UIl80UDd, environmentally destructive, md 

8oc1a1ly cl18ruptive. Be feels that IUch efforts lhould be better attuned 

to local eIlV1rODMntal md loda! rullti.. and that Itepi Ihould be 

taka to ..81I1:e that the f&%Mrl IDd herders of '.:be reliCll are the 

om Holaday, Hay 5th, a .etiDg vu held with Arthur Fell of the 

Club dD Sabel Sacretar1at. 'fbe purpoee of the _e~iDl v.. to review 
. 

Club mel Ac:ad-r activiti.. 1D the Sahel, aDd to improve COIIIIIUI11catiou 

betweeD the kad.., aDd the vari0U8 pnvate, aatioDal, reg1oul, md 

iDcuutioaal bocU.a :lDwl~ed 1D d..,elopmmt efforts 1D the region. 
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The trip was concluded with my return to Washington during the 

afternoon of May 5th. 



APPENDIX IV 

Sahel Regional Aid Planning and Coordination
 
Contract AID/.fr-C-l354
 

Expenditures
 

March 1, 1980 - August 30, 1980
 

Salaries and Wages 

Professional $20,900 

Secretarial - Clerical 7,681 $28,581. 

Fringe Benefits 5,924 

Consultants 1,000 

Travel 

Domestic (107) 

International 21.059 20,952 

Communications and Shipping 917 

Materials and Services 837 

Indirect Costs 23,128 

TOTAL $81.339 


