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SUMMARY
 

The Gambia is a small, densley populated West African nation with an agrarian
 
economy based on t -e rain-fed cultivation of groundnuts. Its dominant geographic
 
feature is the Gambia River, a tidal estuary flanked with tall mangrove forests in
 
the 	western half of the country-. Saline waters extend far upriver during the dry 
season, preventing the use of river water for irrigation. increasing pressure on
 
The 	Gambia's limited land has accelerated the destruction of forest reserves and
 
wildlife, and created competition between farmers and herders. Plans now under
 
consideration call for the construction of a salinity barrage to increase produc­
tion by irrigating double-cropped rice. but the environmental effects of the
 
barrage remain to be determined.
 

Major environmental problems of The Gambia include:
 

1. 	Shortace of fuelwood. Clearing forests for cultivation, cutting for
 
fuelwood, and a lack of managed forest plantations have contributed to
 
a loss of wood reserves so severe that demand will soon outstrip supply
 
unless remedial measures are quickly enacted.
 

2. 	Poor health. Nutritional levels are generally low and water-borne
 
diseases, especially malaria and intestinal parasites, are common.
 

3. 	Increased demands on the land. With a rapidly growing population
 
requiring more land under cultivation, fallow time has decreased,
 
contributing to impoverishment of the soil. A large national cattle
 
herd also recuires extensive grazing land, and competition between
 
farmers and herders, particularly for riverside grasslands, is
 
becoming acute.
 

The Organization for the Development of The Gambia River Basin (OMVG) was formed
 
in 1978 by The Gambia and Senegal for the purpose of coordinating basin develop­
ment projects. The OMVG has just received a development proposal from the United
 
Nations Development Program (INDP), which includes a salinity barrage at Yelitenda
 
to prevent salt-water intrusion in the dry season and thereby provide irrigation
 
water for 24,000 ha of rice. Basic studies recuired to assess the envirommentai
 
Lmpa:t of the proposal have yet to be done, but potentially harmful consequences
 
include the loss of estuarine fisheries and the destruction of mangrove forest
 
above the barrage.
 

The Gambia is fortunate to have an environmentally enlightened adrinistration and
 
a body of =rogressive environmental legislation. Although lacking in trained
 
staff to i-plement environmental programs, The Gambia is small enough and
 
sufficiently homogeneous that its environmental problems are manageable.
 

Dr. Tames R. Silliman
 

Compiler
 



1.0 Introduction
 

This draft environmental report is the result of an eight week review of
 
information available in the United States on the natural resources and
 
environment of The Gambia. This is the first step in the process of develop­
ing an environmental profile for the use by the U.S. Agency for International
 
Development and government officials of The Gambia. The next step in this
 
process should be a field study to evaluate the information in this draft,
 
obtain additional information, define issues, problems, and priorities, and
 
provide direction for future efforts in the management, conservation and
 
rehabilitation of environmental resources in The Gambia.
 

The information and interpretations presented in this report are preliminary
 
and not intended to be sufficiently detailed or accurate for development
 
planning. This study represents a cooperative effort by the entire staff
 
of the Arid Lands Information Center, but the primary focus, research, and
 
writing were done by James Silliman. The cooperation of personnel at AID
 
and the National Park Service are gratefully acknowledged, especiaLly James
 
Hester, Bureau Environmental Officer, USAID, and James Corson, AID/MAB Project
 
Coordinator. Ken Middleholtz generously provided a number of valuable
 
documents from his personal library. Major sources of information for this
 
report are Dunsmore et al. (1976), Republic of The Gambia (1979) and various
 
reports of the UNDP multidisciplinary Multidonor Mission on Development of
 
The Gambia River Basin (1977, 1980).
 



2.0 General Description
 

2.1 Geography and Climate
I /
 

2.1.1 Geographical Features
 

Located between 130 and 14* N. latitude, the Republic of The Gambia is
 
a small, narrow West African nation enclosing the lower 473 km of the
 
Gambia River from its mouth in the Atlantic Ocean. Ranging in width
 
from 48 km at the coast to 24 km inland, The Gambia extends eastward 
320 km into the interior and has an area of 10,367 sq. km. Except for
 
70 km of Atlantic coastline, it is entirely surrounded by Senegal. The
 
country is divided into five administrative divisions: Western, North
 
Bank, Lower River, MacCarthy Island, and Upper River. The capitol city
 
of Banjul, located on the scuth bank of the river close to the mouth,
 
is a distinct administrative subdivision.
 

The terrain of The Gambia is generally flat, consisting of the broad, 
shallow valleys of the Gambia River and its tributaries, and low 
plateaus, rarely higher than 50 meters in elevation (Figs. 1 & 2). The 
river bed is also flat, and the river as a consecence is tidal through­
out the country. During the dry season, when freshwatsr flows down 
the river are reduced, tidal saltwater intrudes as far as 250 km up­
stream. Swamps with mangrove forests rising 30 meters tall fringe the 
river and its tributaries as far as 144 km inland, where they give way
 
to short qrass and tree clusters. Human settlement tends to avoid low
 
riverside lands around the mangrove swamps due to problems with salt­
water flooding of crops and insect pests. Villages are generally located
 
on upland plateaus in this lower river region, but conditions farther
 
upstream are favorable for riverside habitation.
 

2.1.2 Rainfall
 

The Gambia has a Sahelo-Sudanian climate with a single wet season from
 
June to October, and a dry season for the remaining seven months.
 
Peak rainfall is in August, as exemplified by the pattern at Yundum
 
(Fig. 3). There is little east-west variation in rainfall except for
 
a marked increase along the coastline (Table 1). Highest rainfall
 
occurs at Gunjur in the southwest (1400 mm per year), and lowest in the
 
region farthest north near Kau-ur (900 mm per yiar).
 

Sources: Dunsmore et al. 1976. 
Europa Publications. 1980.
 
Johnson. 1978. 
Republic of The Gambia. 1979. 
UNSO. 1919.
 
U.S. Department of State. 1980. 
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Fijure 1: Landform Transition frotm West to East Showing Ironl)an Levels 
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F.igure 2: Idealised North-to-South Cross-section in Eastern Gambia Showing Iroinlan Levels 
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Table 1: Mean Monthly and Annual Rainfall Totals 'In mm) from GunjuLr in the
 
West to Kristi Kunda in the East.
 

Station Period Years* May June July Aug. I t. Oct. Nov. Annua 

1. Gunjur 1951-61 8 3 63 404 449 i447 

2. Kanifing 1951-57 7 7 66 324 412 1 366 100 27 1303 

3. CaoeSt. Mary 1926-37 20 3 87 295 i 520 306 83 16 1311 
1951-59 

4. Yundum Airport 1946-73 28 4 70 269 462 300 94 6 1 205 

5. buko 1951-69 17 3 76 271 469 356 111 10 1 293 

6. Brikama 1949-60 12 12 82 2 104 12 1430 

7. Banjul Marina 1886-1950 64 5 65 259 .1.89 275 89 4 1 185 

8. Banjul Hilf-die 1943.71 29 3 68 242 416 302 91 2 1 123 

9. weam 1945-63 18 4 84 260 1 373 1 297 102 4 1 126 

10. Kerewin 1931-58 7 2 7 i 4 S 242 1288 17910 1 056 

11. Massembe 1950-55 5 18 84 1210 3451294 S 1040 

12. Mansa Konko 1951-67 I 16 7 27 236 327 I299 93 4 992 

13. Kaur 1950-63 8 9 66 1C7 336 1 110 6 926 

14. Saou 11956-62 I7 4 124 203 319 204 81 1 935 

1K. Kunaur 1949-66 i1 12 1C2 228 335 225 81r 2 990 

116. Georgetown 1908.25 43 11 115 I 203 305 246 84 4 967 
1949-73i 

17. Yoro-Sen Kunca 1951.61 11 10 106 132 192 173 100 7 1 021 

18. 8arsang 1951.72 22 14 125 212 349 259 117 5 1061 

19. Diaugu 195160 10 25 I 109 209 1 378 249 117 20 1105 

20. Banse 'intaSu 1942-72 26 19 127 1 209 338 242 90 10 1 035 

21. Wuli 1926-53 27 24 157 215 322 260 96 10 1382 

22. Kristi Kunda 1949-60 12 17 128 210 322 306 31 2 1 067 

Some (ota are missing and dubious data were omirted. 

Source: Ounsmore, et al. 1976.
 



Figuru 3: Meant TuI-ddy TuLds of Rainfall aL Yundum (11346--73), Tho Gambia 
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The rainy season is started by the northward movement of the Inter-

Tropical Convergence Zone (ITCZ), a boundary interaction of high
 
pressure regions. The amount of annual rainfall depends directly on
 
the extent of northward movement of the ITCZ, being lowest when the
 
ITCZ remains to the south, Rain generally falls along extensive
 
atmospheric aisturbance lines, but at the beginning and end of the
 
season, rainfall occurs in very intense storms only a few km in dia­
meter. These conditions casue abrupt local differences in seasonal
 
rainfall totals.
 

Partial crop failures occur one year in five due to rainfall vari­
ability and erratic distribution. Although there is little evidence
 
to support long-term cycles of wet ard dry periods, there seems to
 
be evidence of a recent downward trend in annual rainfall. The 1970­
77 drought was the most severe and prolonged since record-keeping
 
started in 1884, and a drought spell in August and September 1979
 
caused considerable agricultural losses.
 

2.1.3 Temperature, Humidity, Wind
 

The Atlantic Ocean moderates temperatures along the coast, while
 
temperature variations are greater eastwards in the interior (Fig. 4)
 
where there is a distict hot period from March to May. Mean temp­
eratures rance from 230C (January) and 27*C (June) at the coast to
 
240Z (January) and 320C (May) inland.
 

Relative humidity is generally moderate, becoming higher during the
 
rainy season. At Yundum, near the coast, the mean monthly relative
 
humidity ranges from 51 percent in February to 87 percent in August. 
Variations in humidity are slightly greater further inland. Mean 
;ainfall exceeds potential evaporation in July, August and September 
by about 500 m at Yundum and 400 mm at the inland town of Basse. 
This is the period of hot, damp, southwesterly winds bearing rain. 
In the dry season, humidity is lowered by the hot and dry harmattan 
wind from the northeast, which blows overland from the Sahara. Maritime
 
northeast trade winds affect only the coastal area.
 

2/

2.2 Population
 

2Sources: Dunsmore et al. 
 1976.
 
Hubbard. 1977.
 
Mittelholtz and Mittelholtz. 1976.
 
Republic of the Gambia. 1979. 
U.S. AID. 1980. 
U.S. Department of State. 1980. 
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Figure 4: Comparison of Coastal and Inland Monthly Mean Diurnal
 
Temperature Range (fotr stations, from Basse inland to
 
Cape St. Mary on tne coast)
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2.2.1 Historical and Cultural Background
 

The origins and date of arrival of the first settlers along the banks
 
of the Gambia River are unknown. Stone circles on the north bank
 
are thought to be more than 1000 years old, but written and oral
 
histories date back only to the 12th and 13th centuries, by which
 
time small groups of Mandingos and possibly some Fulas had settled.
 
The Jolas arrived later from the forests to the south and the Serahulis
 
and Wollofs came from the north, The first unifving political influence 
was that of the Mali-based Manding Empire, which was dominant in the 
13th and 14th centuries. Islam was introduced after the 15th century 
by way of trans-Saharan trade routes, but did not become widely accepted 
until the late 19th century. 

Contact with Europeans began in the 15th century with the arrival of 
the Portuguese, and by the l6th century Portuguese slave traders and 
gold-seekers had settled in the lower river area. The navigability 
of the Gambia River made it uniquely Lmportant to European colonial 
powers, particuilarly for the Atlantic slave trade. The river and its 
environs were-handed back and forth among Portuguese, French and British 
traders between the early 16th and early 19th centuries. In 1783 
the Treaty of Versailles gave Great Britain possession of The Gambia, 
but the abolition of the siAve tr&de by acts of the British Parliament 
beginning in 1807 reduced its importance to Britain except as a 
trading pawn with France. An 1889 agreement with France established 
the present boundaries and The Gambia became a British Crown Colony. 
British ad.inistration was generally benevolent, though little was 
invested in -he economic development of the country. Local self­

government emerged relatively painlessly and took on a non-violent, 
democratic chaiacter which remains to this day. The Ga'2nbia achieved 
independence on February 1, 1965, as a consitutitional monarchy with­
in the British Comonwealth, and became a Republic on April 24, 1970. 

The people of The Gambia today are composed of five major ethnic
 
groups, the largest of which are the Mandingos (38 percent), followed
 
by the Fulas (16 percent), Wolofs (14 percent), Jolas (9 percent), and
 
Serahulis (8 cercent). Traditionally, Mandingos and Wolofs depend on
 
farming, while Fulas are herdsmen. The spatial distribution of the
 
groups varies over the country, with '4andingos predominating in Kombo
 
St. Mary, Brikama, Mansakondo, and Kerewan; Fulas in Georgetown; Serahulis
 
in Basse; and the Wolofs in Banjul and Kuntaur. Some 21 distinct
 
languages have been recorded in The Gambia, and most Gambians speak
 
the language of their group plus at least one other local tongue.
 
Local languages are not writlen, and although English is the official
 
literate language, the literacy rate is only about twelve percent.
 
Islam is the principal religion, with Christians (at most 5 percent)
 
concentrated in Banjul. Xost Gambians (78 percent) are employed in 
agriculture, followed by industry, conriiezce and services (15 percent), 
and government (6 percent).
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2.2.2 Population Size, Growth, and Distribution
 

The population of The Gambia is estimated at 602,000 for 1980, based 
on a 2.8 percent arnual growth rate. The annual growth rate includes
 
a natural rate of increase of 2 percent per annum and a 0.8 percent 
per annum immigration rate. The last census was taken in 1973, when
 
the population totalled 493,200. A breakdown of the population at 
that time by sex and age groups is given in Table 2. 

About 15 percentof t-he population lives in the Banjul/Kombo 5t. Mary
and Brikama urban area, to whicb there has been a significant immigration 
in recent years from rural areas. Rural population densities for the
 
five divisions based on the 1973 census are as follows:
 

Western Division 40 
Lower River Division 26 
North Bank Division 38 
acCarthy Division 32 

Upper River Division 41 

2.2.3 Health and Nutrition 

The state of health and nutrition in The Gambia is generally poor. 
Ir--ant mortality to age five approaches fifty percent, due primarily
 
co diarrheal diseases and malaria. The rural population has an average 
life expectancy of 35 years. inadequate nutrition, exacerbated by 
intestinal parasites, is the most basic health problem in The Gambia, 
and csntributes directly to lowered resistance to disease. A bulky,
 
predominantly vegetarian diet inadequate to maintain growth, poor 
health care, and long and hard labor of parents compound the problems 
of infant survival. Nutritional and health problems are worst among
 
rural women and infants because custom dictates that men and older
 
boys have priority in the distribution of family food supplies.
 

Infant mortality and adult morbidity reach a peak in the rainy season,
 
locally called the "hungry seasou". Food stock.s and savings from the 
previous harvest are usually exhausted at this time, and energy ex­
pended by adults in field labor incrtases in preparation for the next
 
crop. These stresses increase susceptibility to disease. Wet cor.
 
ditions also lead quickly to an increase in various water-borne di3eases,
 
including Tastroenteritis, malaria, schistosomiasis and onchocerciasis.
 
About 90 percent of adult Gambians t.arry malaria. Other diseases
 
present in The Gambia include trypanosomaisis, leprosy, tuberculosis,
 
venereal disease, measles, and yellow fever.
 

The waste disposal system currently used in Banjul, consistinc of septic
 
tanks, night pails, and open storm sewers, is not adequate for proper 
sanitation. Septic tanks are small and do not drain properly because 
of the high water table. The dump site for night rail waste may be 
subject to seepage, and storm sewers do not flush properly and overflow 
in heavy rains. Human waste disposal in rural villages is also inadequate
 
and is recognized as an important contribution to the spread of disease.
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2.3 

Improvement of 'healthcondi,:i ;ns in The Gambia has been addressed by 
bothr nationai and , rnational programs. The Cabian goverrnent plans 
a sanitary7 -=ewe--zstar for t - 7ityof Ban tul to serve 30 zercent of 
the ' Ya y In19, and 100 percent by 2OCC . Waste disposal will 
most lIkely beey r *ut'fall, Crrent nat-,...nal , ce, of the 
:4inistry of nciude extc,.sion oDrfromar.; health care to villages 
an oarcveme,, cf llage s.: ;Lt-on. nternational assistance 
sponsored by U. hai eled estblish national health statistics 
and diseas, surveillance [r>Thams, emerqenc,; food sucvlies, and family 

is not as easy t-o attain t.,oogh vernent programs as are improved 
health care programs, because of the considerable logistic and ecological 
problems involved. These will be further discussed in section 4.1.3. 

Table 2. Construction of the Population by Sex and Age.
 

P S x A g s rou p bn,Yqrl T o a l 

0-4 1-49 N ststat"t To 

Male 41 44 61324 116922 30559 905 251 704 
F mule 41 697 .9e5-1 115822 23 175 i46 j241 493
 
,Both 83 191 121 777 232. 74.4 53 734 1751 493 197
 

Source: Dunsmcre, et al. 1976.
 

3/

Land use 


3Sources: Dunsmore et al. 
 1976.
 
Europa Publications. 1980.
 
Hubbard. 1977.
 
Mittleholtz and Mittleholtz. 1976.
 
Republic of The Gambia. 1979.
 
UNDP. 1980.
 

UNSO. 1379.
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2.3.1 Crops 

About 45 percent of the land in The Gambia is under cultivation
 
(Table 3), which is predominantly rainfed cropping. As shown in
 
Table 4, more than half of the cultivated area is planted in ground­
nuts (peanuts), 27 percent in millet/sorghum, and 15 percent in rice.
 

Tal. 4. Principal Rainfed rops in Th"e Garmia, (10.rs:f 1976 ha)
 

103 ha percent
 

Groundnuts 98.4 52
 
Millet/Sorghum 51.1 27
 
Rice 28.4 15
 
Maize 9.5 5
 
Cotton 1.5 1
 

Total .188.9 100
 

Source: UNDP. 1980.
 

Groundnuts are the major cash crop, principal source of foreign exchange,
 
and basis for the country'L major processing activity. About 40-60
 
percent of the crop is processed as oil for export. Soils are generally
 
well-suited to groundnut production, and the crop is largely free of
 
serious zest and disease problems during the growing season. A
 
sample survey in 1973 and 1974 found that over 95 percent of all
 
farmers in The Gambia grew groundnuts.
 

Millet and sorghum are the most widespread and irportant cereals in
 
The Gamtbia, with millet dominant in the west and sorghum in the east.
 
Maize is largely grown as a garden crop except in the Wuti district
 
of the Upper River Division where it is planted on a larger scale.
 
Rainfed rice cultivation is most developed in alluvial ar.eas in the
 
central part of the country, particularly the North Bank, Lower River,
 
and MacCarthy Island Divisions.
 

Relative areas planted in groundnuts and subsistance cereals depend o n
 
the market price of groundnuts and the availability and price of cereals.
 
There is no perennial crop of any major importance, so most crop
 
production is confined to the rainy season (June-October) and the
 
subsequent 1-2 months. Upland crops are produced on the plateau and
 
colluvial soils, while alluvial soils with tolerable salinity levels
 
are used for rice and dry-season cattle grazing.
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Tahlu 3. la.,nd Use by Geographical Rejion ill 1972. (areas in ha and % of regional total) 

1. 

2. 

J. 

4. 

LaId use 
category 

Cultivatud 

Fallow 

Iiicullivatud 

Non-
ajricultural 

Nestern* 

16,959 

10% 

56,65() 
32% 

92,755 

53% 

8,426 
5% 

Lower 
Bank 

7,563 
' 5% 

37,703 

24% 

104,140 

6% 

4,685 
3% 

North 
hasnk 

40,925 
1% 

90,116 

41% 

86,111 

39% 

3,932 
2% 

MAcCarLi-y 
island (N) 

18,347 
12% 

54,675 

37% 

72,328 

49% 

2,444 
2% 

MacCartlhy 
Island (S) 

13,084 
9% 

49,246 

35% 

77,887 

55% 

1,923 
1% 

Ujiper 
liiver (N) 

6,423 
7% 

25,764 

29% 

55,704 

62% 

1,825 
2% 

Upper 
River (S) 

14,077 
13% 

37,222 

35% 

54,440 

514%2% 

1,305 
1% 

Tot-IL 

117,OoH 
1I% 

351,437 

34% 

543,',J63 

24,45') 
2% 

TotLai 74,790 
100% 

154,09-
100% 

221,0W5 
100% 

147,684 
100% 

142,141 
100% 

89,716 
100% 

107,045 
100% 

1,0,36, Y8 
100% 

L or total area 
0I Thu Gambia 

17% 15% 21% 14% 14% 9% 10% 100% 

*h.itJLlUS foL Wustern Division cxcludc Banjul and *Konbo St. Mary 

)tit CUDunu cua ct al. 1976. 



The use of irrigation for rice production and to a limited extent for
 
vegetables is largely in the east of the cou: ry above the salinity
 
limit of the river. Irrigated rice product.. , begun in 1966 in the 
acCarthy Island Division, has recently expanded to the Upper River
 

Division and totals about 2000 hectares. The Gambia is not yet self­
sufficient in rice, however, and imports about 30,000 tons per year.
 

Cotton has received special attention since 197S as an additional cash
 
crop in the Upper River Division, where it is grown on a small scale.
 
Oil palm kernels, gathered from wild palms near the coast,have been
 
exported for many years, but yields are low and climatic conditions
 
are unsuitable for economic production. In addition to the major
 
field crops, vegetables and fruits for I.cai consumption are grown in 
small garden plots around village compounds.
 

Crop production is by individual farm families rather than large
 
estates, land settlement schemes or cooperatives. Average holding
 
size is approximately 4.8 ha for farmers not owni.ng implements and
 
9.4 ha for those holding implements. Far land is generally within
 
close proximity of the village, with upland fields as far as 4 or 5 km
 
away. Fields are discersed and fragmentation is considerable. Areas
 
close to t.be village are often essentially under annual cultivation
 
while those more distant are cropped on a bush-fallow system, the 
resting period being tumbledown fallow. Crops are commonly grown as 
pure stands 2lose to vil.ages, while intercropping and sometimes 
mixed cropping are prac'.iced further away.
 

CultivationA methods are predominantly traditional, with the hand-hoe 
as t-he basic tool, although ox-drawn equipment is used on a limited 
basis. About 10-15 percent of all villages now use oxen and this 
percentage is expected to increase. The remaining area of ucland 
crops and much of the rainfed rice is cultivated by hand and practically
 
all weeding and harvesting is done by hand. Tractor plowing is
 
confined to the MacCarthy Island Division, where it is used for rain­
fed rice on alluvial soils. The total area cultivated by tractor amounts
 
to about 2000 hectares. 

Under the traditional system of shifting cultivation with bush-fallow 
(also called slash-and-burn) agriculture, lengthy fallow periods
 
helped maintain natural soil fertility. In recent years, increased
 
population size and oxenization have caused greater pressure on the
 
land and a resultant decrease in fallow periods. To sustain fertility,
 
inorganic fertilizers or manure must be used. 

Garbianz use household and livestock manure on rice fields, and tether
 
cattle during the dry season to manure fields intended for crop 
production. However, manure is not workad into the soil, so that 
nutrients are lost by oxidation, and it - often heaced and burned 
prior to planting in the belief that weeds will be reduced. Still, 
some advantage is gained. Only a small minority of farmers :se 
art:ificial fertilizers, principally those partizipating in governrent 
programs. 
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2.3.2 Livestock
 

The major species of livestock in The Gambia are cattle, sheep and goats
 
(Table 5), with cattle by fax the most numerous. Some small scale 
poultry production is carried on, particularly near Banjul. Sheep 
and goats are not widely herdd with cattle but rather are kept near 
the village and brought into the owner's compound at night. During 
the wet season, they are taken out and tethered on roadsides and 
fallow land or herded by children around the village. 

The number of cattla has increased rapidly in recent years from 40,000
 
in 1936 :o 122,500 in 1951 and 290,000 in 1977. Cattle ownership 
has become increasingly widespread in Gambian rural society, and 
most owners regard their stock primarily as a form of savings. As a 
result of thLis custom, most of the country's fodder resources are 
used for herd maintenance rather than commercial prod-uction. The 
animals are foind in all districts of the country, but some 55 percent 
are located in the two eastar-nmst divisions, MacCarthy Island and 
Upper River.
 

Table 5. 1977 Livestock Populations (103 head)
 

Cattle 290
 
Sheep 95
 
Goats 92
 
Pigs 9
 
Asses 4
 
Poultry 260
 

Source: Europa Publications. 1980.
 

The main cattle feed resource is natural pastures, which are abundant
 
during and after the rainy season, from June to October. By the
 
beginning of November the grasslands are no longer adequate, and the
 
herd depends on crop residues, floodplain and swamp grazing, and
 
browse. Kerdsmen climb and lop certain tree species for browse,
 
particularly Pterocarvus erinaceus and Acacia albida, with the result
 
that in some areas trees are mutilated or destroyed. Estimates of 
total Ir-Z season fodder resources, including crop residues, floodplain 
grazing, and early fallows, show enough to support a herd of 177,500 
adult animals. The difference between this carrying capacity and the
 
actual herd size (290,000) must be made up by browse, by moving

animals out of the country to feed,or by malnutrition of the animals.
 
Increasing disputes between farmers and herders for access to land,
 
deterioration of natural grasslands, and a decrease in the natural
 
herd by 20,000 head from 1976 to 1977 are indications that cattle
 
numbers are at or near the critical dry season carrying capacity.
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2.3.3 Forest Exploitattion 

Natural forests in The Gambia consist of savannah woodlandshrub and grais understor- with
in upland areas, and tall mangroveforests fringing the river from Banjul to a point about 10upstream from Kau-ur. km 

highest and 
In the west coast region, where rainfall isthe woodlands are relatively undisturbed, treestaller and denser, while arethe drier central andhave smaller trees and 

eastern woodlands a more open canopy. Most of Theforests have Gambia'sbeen modified by fire,
the mangrove 

grazing, or cultivation, althoughswamps are relatively untouched. Recent data on theextent and condition of Gambian forests are not available, but a
1968 aerial survey estimated forest coverage as 45 percent of thetotal land, distributed as follows: 
 closed forest , 7,200 ha;woodland, 115,280 ha; wooded savannah and bush fallow, 201,495 ha;
and mangrove, 66,770 ha.
 

Gambian forests are used as a source of fuel, poles and timber as
well as for browse. Total consumption of local waswood resourcesestimated at 877,900 cubic meters in 1973, of which about 90 percent
was used for fuel. 
Rhun palm (Borassus aethiooum)(Oxvtenanthera abvssinica) and bamboo
 
are used extensivelv for rural houseconstruction. 
In the past, mahogany (Ihaya senealensis) and rosewood
(Pterocarpus erinaceus) were harvested for export, but today the
trees are too few and too scattered to suport an export industry.Rhun palm rafters and charcoal were also exported previously, butthese exports have been suppressed to protect the diminishing nat~alsupply. Mangroves are used 

fuelwood; the 
for rural house construction, poles andextent of their use is unknown, but isThe Gambia surely increasing.currently imports 38 percent of its needs for sawn timber.
 

Destruction 
of The Gambia's forest res..ves is proceedingpace. Between 1958 at a rapid 
30 percent, and 11 

and 1973 the area of woodland fell by approximately 
parks 

percent of the 34,000 ha of national orestset aside for protection in the 1950's hadby 1972. been totally clearedA considerable amount of iswood destructively wasted inthe process of clearing land for farming or reclaiming land from
lengthy fallow. Man-made fires used to clear the land are allowedto burn without containment, and trees are felledlarge stump, t.'-ereby wasting 
so as to leave a 

volume. as much as 5 percent of the totalWithout better management and a program to increaseplantations, forestThe Gambia could face a deficit of 1.7 X 106 cubic metersof wood for fuel and construction in the year 2000.
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3.0 Environmental Resources
 

-
3.1 Geology and Mineral Deposits /
 

3.1.1 Composition of Dominant Landforms
 

The central feature of the Gambian landscape is the river itself
 
and the alluvial flats through which it flows. Flanking the river
 
flats is a transitional zone of sandstone bluffs and colluvial slopes
 
leading up to a somewhat higher interior plateau. The river with its
 
bordering swamps and tributaries accounts for 8 percent of the
 
surface area, the river flats z4 percent, the transitional zone 41
 
percent and the interior plateau 27 percent.
 

Most of the land is developed from a sandstone deposit of the late
 
Tertiary era known as the Continental Terminal and composed pre­
dominantly of quartz and kaolinite, with a small percentage of
 
other resistant materials. Its structure includes layers of sand­
stone mixed with beds of quartz gravel, sand and clay, and hardened 
iron-rich layers called ironpan (or cuirasse) which developed in
 
the sandstone by the accumulation of leached iron oxides at old 
water-table levels (Figs. 1 and 2). Past episodes of marine flooding 
at times of higher sea level contributed to the composition of 
alluvial deposits in the river flats.
 

3.1.2 The Interior Plateau and Transitional Zone
 

In the east of The Gambia the Continental Terminal is a broad 
plateau dissected by rather narrow drainages. Extensive exposures 
of the highest level of ironpan are found at 40-50 meters elevation, 
and a second layer is exposed in places by erosion. The eroded 
border of the plateau is marked by scarp slopes capped with ironpan. 
Below the scarp, colluvial deposits on very gentle slopes merge with 
alluvial deposits surrounding the drainage network. As the plateau 
slopes gently to the west, it becomes progressively more dissected,
 
and the division between plateau and colluvial slope eventually
 
disappears. In most of the Western and North Bank Divisions, there
 
are only low, rolling sandhills, separated by broad, shallow valleys.
 
Along the coast are low d:ies of marine and blown sands, resting on
 
the tertiary sandstone at an average depth of about 3 meters. 

4Sources: Dunsmore et al. 
 1976.
 
Jarret. 1949. 
U.S. Bureau of Mines. 1975.
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3.1.3 The River Flats
 

A complex pattern of alluvial deposits is found throughout the past
 
and present floodplain of the Gambia River and its tributaries. Among
 
these are fragments of sandy terraces with Arca senilis shells found
 
downstream from Kudang, and elevated levees bordering present and
 
past river courses in the east. Both of these deposits are the 
re&'Ut of past marine trangressions and regressions. Recent fluvio­
marine sediments are normally colonized by mangroves and are most
 
extensive towards the mouth of the river. Samples of alluvial
 
materials from a number of sites within The Gambia were composed
 
essentially of sedimentary kaolin clays mixed with varying proportions
 
of quartz sand.
 

3.1.4 Mineral Deposits
 

Mineral production is not important in The Gambia, amounting to less
 
than 1 percent of the gross domestic product (GDP). Some sand and
 
gravel is currently taken for local use. Many years ago, ilmenite
 
(titaniut ore) was mined along the Atlantic Coast in the Western
 
Division. The UNDP (United Nations Development Programme) has been
 
conducting feasibility studies on kaolin and ilmenite deposits in
 
The Gambia. Deposits of iLtenite in the Western District are estimated
 
at 5 million tons, and extend into Senegal. Kaolin deposits near
 
Basse have been evaluated as suitable for low grade ceramics and
 
bricks, but neither ilmenite nor kaolin appears to be economically
 
exploitable at present. Preliminary testing for petroleum and natural
 
gas along the coast is indecisive but there is little indication of
 
substantial deposits.
 

3.2 Soilsl/
 

The only complete soil survey of The Gambia was published as 1:125,000 maps
 
in Dunsmore et al. (1976), where previous work is also summarized. Mapping
 
was based on landscape forms identified on 1:25,000 aerial photos flown in
 
1972, combinewith field reconnaissance to establish characteristic soil
 
associations for each formation. Twenty-four different soil associations
 
based on morphological and utilitarian characteristics were described.
 
This classification was uniquely developed for The Gambia, although an
 
attempt was made to relate it to existing systems in the report. Efforts
 
to match mapping lines between The Gambia and Senegal proved to be of
 
little value because Senegal was mapped by the French classification
 
system. However, an understanding of the 24 associations described in
 
Dunsmore et al. is important because vegetation formations and land use
 
suitability are referred to this system. The following discussion of
 
Gambian soils is therefore based on the soil survey of Dunsmore et al.,
 
where more detailed information is available. 

5Sources: Dunsmore et al. 
 1976.
 
Hewitt. 1977.
 
Republic of The Gambia. 1979.
 
U.S. AID. 1979.
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3.2.1 Characteristics and Distribution
 

Soils of The Gambia are generally divided into upland soils, alluvial
 
soils, and a transitional strip of colluvial-alluvial soil between
 
these two types. Upland soils aze developed on the Continental
 
Terminal(see 3.1.1) and have many similar featurtes associated with 
their common parent rock. Referred to as Continental Terminal soils,
 
they are divided into 12 associations, numbered _'-12. Alluvial soils
 
are those deposited by the Gamnia PRver and its tributaries and show
 
a wide range of variability; a major division is between saline and
 
non-saline types. Alluvial soils are divided into 10 associations,
 
numbered 14-23. The transitional strip of colluvial-alluvial soil
 
is referred to as association 13, and a narrow coastal strip of
 
sandy littoral soil is known as association 24. The areas and general
 
distribution of the 24 associations are given in Table 6, and the
 
typical topographic distribution of most associations is shown in Fig. 5.
 

Soils of the Continental Terminal (associations 1-12) are usually sands
 
or loamy sands, and less commonly sandy loams. Most can be classed
 
as ferruginous tropical soils, while ome of the better drained
 
redder soils are ferrallitic. They are generally of high density
 
causing poor root penetration and low permeability. They are low in
 
organic content and chemical fertility, have low salinity levels and
 
are somewhat acid 'topsoil pH 6.0-6.5, subsoil pH 5.0-6.0). In the
 
identification of associations, a major distinction is made between
 
soils of the western region with its low hills and broad valleys
 
(associations 1-5), and the eastern region of higher, dissected
 
plateaus (associations 6-12). Further distinctions are based on
 
topography and soil depth, as for example soils of the plateau
 
surface (ncs. l0 and 11), shallow soils of plateau edge with ironpan
 
or ironpan derivatives close to the surface (nos. 8 and 9), and
 
deeper, weLl-drained soils of low hilltops and colluvial slopes
 
(nos. 1, 6, 7).
 

Most of the alluvial soils (associations 14-23) are hydromorphic and
 
fine textured, generally containing more than 80 percent silt plus
 
clay. They are deeper than Continental Terminalsoils but root
 
penetration may nevertheless be limited by the high water table.
 
Surface soils are rich in organic matter, but are generally poorly
 
drained. Saline soils of the lower river -often have acid sulfate
 
layering and are particularly acid when dry (pH less than 4.0).
 
Associations 14-16 are saline, and extend eastward to Kau-ur,
 
associations 17-20 are in MacCarthy Island Division, and 21-23 
are
 
in Upper River Division. Associations 14-16 are subject to tidal
 
flooding most of the year, while 17, 18, and 21 are seasonally flooded,
 
and 19, 20, 22 and 23 are rarely or never flooded.
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Table b. LxLent of boil Associations in Western and Eastern Gambia (ha)a-


Soil Assoc. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1n 


11 


12 


Eastern 


140 


177 


74.711 


16.836 


140.051 


2.070 


67.449 


25.176 


30,722 


Western 


76,871 


40,278 


21.042 


24,708 


20,678 


36,814 


3.117 


51,186 


1.171 


33.271 


22,407 


23.646 


Soil Assoc. 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


Total 


Western Eastern
 

40,979 29,012
 

97.926 1.571
 

29,320 4.843
 

14,061 13,466
 

-- 14.518 

-- 10,303 

-- 3,860 

-- 14.719 

-- 21.754 

-- 3,919 

-- 10,186 

4.262 -­

547,893 4U6.371
 

-/Westurn Gamlia - Western, Lower River, and North bLank Divisions
 
Eastern Gambia - MacCarthy Island and Upper River Divisions
 

Source: Hewitt. 1977.
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3.2.2 Agricultural Sitability of Soils
 

Dunsntore et al. (op. cit.) group the 24 soil associations into 5
 
groups based on their suitability for crop production:
 

Group 1: Unsuitable (Associations 8, 9, 14, 15, 16)
 
This group includes shallow soils at the edge of plateaus (8 and 9),

and lower river alluvial soils affected by salinity (14, 15, 16).
 

Group 2: Marginal (Associations 3, 10, 24)
 
These include the coastal strip (24), shallow soils of outer plateau
 
(10), and mixed depth soils on eroded hills (3).
 

Group 3: Suitable with Qualifications (Associations 4, 5, 11, 12)
 
These are fine textured soils which are difficult to work and have
 
poor infiltration or drainage.
 

Group 4: Suitable (Associations 1, 2, 6, 7, 13)
 
Soils of colluvial slopes in the three eastern aivisions (6, 7) mid­
to upper slopes of hills in the west (1, 3), and colluvial-alluvial
 
transition soils (13).
 

Group 5: Suitable and Irrigable (Associations 17-23)
 
These include all alluvial soils not affected by salinity, and are
 
found upriver of Kau-ur.
 

Table 7 gives the area and percent coverage of the five suitablity
 
groups broken down by geographical regions and for the country as
 
a hole. including groups 3, 4 and 5 together as suitable for
 
agriculture, the lower River Division has the lowest proportion of
 
suitable land (36 percent), while the Western Division has the highest
 
proportion (67 percent). The only appreciable area of soils suit­
able and irrigable are in the MacCarthy Island and Upper River
 
Divisions, although small pockets of irrigated cultivation do exist
 
on association 13 in the west.
 

3.2.3 Actual Use of Soils
 

Table a shows the uses to which the five soil suitability groups
 
were actually put throughout the country at the time of the survey
 
by Dunsmore et al. In general, the more suitable the soil, the
 
lower is the ratio of area in fallow to area under cultivation,
 
indicating shorter fallow time. The small proportion of suitable
 
and irrigable soils (Group 5) actually under cultivation (7percent)
 
is noteworthy, and is probably caused by their fine texture making

tham difficult to work, and the limited availability of irrigation
 
water in the dry season.
 

The proportion of unsuitable land under cultivation (2 percent)
 
includes rainfed rice grown on a few areas of saline alluvial soil in
 
the west (association 16). This is possible only in the second half
 
of the wet season, after flushing of salt, and is always a risky
 
land use practice.
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Table 7. Regional and Total Areas (ha) and Percent Covuerage of Soil Suitability Groups 

Soil SuiLability Western Lower North MacCarthy MacCarthy Upper Upper |I:ntire 
Group, River Bank Island (N) island (S) River (N) River {S) Country 

1. Unsuitable 31,981 79,795 81,811 52,485 39,389 34,679 36,197 355,115 
18% 52! 37% 35% 28% 39% 34% 34% 

2. Marginal 25,348 18,225 14,790 30,638 16,312 13,409 7,234 126,127 
15% 12% 7% 21% 11% 15% 7% 12% 

3. Suitable with 39,117 21,693 30,731 8,691 23,661 11,253 12,278 147,781 
qualifications 22% 14% 14% 6% 17% 12% 11% 14% 

4. Suitable 78,340 34,085 93,676 40,740 33,860 15,476 30,780 326,344 
45% 22% 42% 28% 24% 17% 29% 32% 

5. Suitab)L 4nd 0 0 0 15,065 28,917 14,809 20,592 81,116 
irrigabie 10% 20% 17% 19% 8% 

Total 174,790 154,097 221,085 147,684 142,141 89,716 107,045 1,036,558 
100% 100% 100% 100% 100% 100% 100% 100% 

Source: Dunsmore et al. 1976. 



Table 8. National Land 

Soil suitability Cultivated 

Group 

1. 	 Unsuitable 6,655 


2% 


2. 	Ma yinal 5,684 


4% 


3. 	 Suitable with 27,018 

qualifications 18% 


4. 	 Suitable 71,877 


22% 


5. 	Suitable and 5,791 

irrigable 7% 


Source: IDunsore et al. 	 1976. 

Use 	of Soil 

Fallow 

59,212 

17% 


38,913 


31% 


68,789 


47% 


172,796 


53% 


11,727 


15% 


Suitability Groups by Area 	 (ha) and 

Un-cul tivated Non-agricultural 

279,027 10,221 


78% 3% 


80,383 1,147 


64% 1% 


48,531 3,335 

33% 2% 


72,956 8,715 


22% 3% 


62,665 933 

77% 1% 


Percent 

Total
 

355,115
 

100%
 

126,127
 

100%
 

147,781
 

100%
 

326,344
 

100%
 

81,116
 

100%
 



6/
3.3 WatQr Resources-


A major hydrological study of the entire Gambia River basin was carried
 
out in 1972-74 by Howard Humphreys & Sons as part of a United Nations
 
Development Programme $pecial Fund Project (UNDP 1974a). The same firm
 
also completed a subsidiary study of the groundwater potential of The
 
Gamoia (UND? 1974b). The.se studies are the major sources for summaries
 
in Dunsmore et al. (1976), Hewitt (1977 . and Renublic of The Gambia
 
(1979). :" rthfr information on the river is included in a Coode &
 
Partners 2rj-7) report on a proposal to construct a salinity barrage
 
at Yelitenda, and is summarized in Johnson (1978).
 

3.3.1 Groundwater
 

Groundwater levels in The Gambia are not closely related to river
 
levels, because wells frequently extent. far below river level
 
before reachi:ng water. Grounawater reserzes thus contribute little
 
to river f.,.ow. Well water levels vary annually by 1-3 meters,
 
from a peak in the middle of the wet season through a steady
 
decline in the dry season. There are two major aquifers in The
 
Gambia, an upper level one called the C ntinental Terminal aquifer,
 
and a deeper one called the Maestrichien aquifer. 

The Continentai Terminal aquifer is recharged by rainfall during
 
the wet season and appears to be continuous beneath The Gambia.
 
Water table depth increases from south to north and from west to
 
east. Salinity concentrations are higher in the west (2000 ppm) 
than in the east (500 ppm). Yields are from 550 to 1130 cubic
 
meters per day near the coast to over 2200 cubic meters in the
 
ceetral and eastern region. Effects of continuous pumping on the
 
aquifer are not known,but any significant drop in the water level
 
would be critical to rural people who rely on hand-dug wells.
 

The Maestrichien aquifer is an artesian aquifer found under most
 
of the Gambia River basin. Water quality from this aquifer
 
appears to be marginal for irrigation use west of Georgetown.
 
Yields are estimated at 1500 to 6000 cubic meters per day, but
 
recharge sources and rates are unknown for lack of adequate testing.
 

6Sources: Dunsmore et al. 1976.
 
Hewitt. 1977.
 
Johnson. 1978.
 
Republic of The Gambia. 1979.
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3.3.2 Surface Water
 

Surface water runoff in the wet season is generally high (about
 
50 percent), and probably contributes to flooding of alluvial
 
soils along the river. Infiltration rates are slower on plateau
 
soils than colluvial soils, but vegetation har a larger influence
 
on infiltration than soil type. Infiltration is faster under trees
 
than bush, and worst under annual crops. Improved infiltration
 
under trees and bush is caused by termites, which open passage­
ways in the soil. Termites are not found with annual crops, which
 
present them with little food.
 

The Gambia River and its tributaries are the major sources of
 
surface water in The Gambia. From its heawaters in the nountains 
of northern Guinea (1538 meters elevation), the river flows 
northwestward through Senegal to The Gambia, where its Bed is 
essentially flat (Fig. 6). While Guinea includes only 9 percent 
of the 77,300 sq km basin, it contributes the majority of the wet 
season flow. Senegal (77 percent of the basin) makes a considerable
 
addition, but little or no inflow originates in The Gambia.
 

The average annual flow as the river enters The Gambia, based on
 
data from 1953 to 1975, amounts to 9100 million cubic meters.
 
This figure must be treated with caution, however, as the range
 
varies from about 14,000 to 3,000 million cubic meters, and has
 
been falling. Seasonal flow rates are directly related 
to sea­
sonal precipitation, with highest flows from July to November
 
(Table 9). The maximum monthly flow was recorded in September
 
1955, when the mean flow rate was 
1930 cubic meters per second.
 
Flows during the dry season have fallen to less than 3 cubic
 
meters per second during especially dry years.
 

River water quality is good except where affected by seawater
 
intrusion. The distance that salinity intrusion moves upstream

varies depending on the volume of freshwater flow. During the
 
peak of the wet season, seawater extends approximately 70 km
 
upriver from Banjul. As flows decrease in the dry season, the
 
mixing zone moves upstream at a rate of 15 to 20 km per month.
 
The maximum recorded upstream extension is at .1ntaur, about 247
 
km upriver from Banjul. The length of the dry season is a more
 
important cause of saline intrusion in soils than the extent of
 
wet season flushing.
 

3.3.3 Water Use
 

Despite its prominence as a source of surface water, the Gambia
 
River is little used for agricultural, domestic, or industrial
 
purposes. Probably less than 9 million cubic meters of water are
 
taken annually for agricultu-e, a minor amount is taken for
 
domestic use, and almost none for industrial use. At present
 
virtually no groundwater is used for irrigation, although ground­
water is used for almost all domestic water supplies and rural
 
cattle water.
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Table 9. Monthly Average Flows of -azibia River as it Enters The z_-ambia at
 
Goulourbo, Senegal (.3/s) 

Month 1974 1975 1975
 

January 13 21 23
 
February 7.5 13 13
 
March 5.0 7.8 8.4
 
April 2.5 5.9 3.7
 
May 2.2 3.7
 
June 18 6.2 
July 264 138
 
August 832 313
 
September 1,142 1,098
 
October 757 831
 
November 160 144
 
December 60 51
 

Source: Hewitt. 1977.
 

A major problem of usi.ig river water in the lower river is its
 
salinity, particularly during the dry season. Diverting upstream
 
water raises further problems by causing the saline mixing zone 
to move upstream at a rate dependent on the amount diverted. 
Continuous pumiping of 1 cubic meter per second moves the saline 
zone upstream at a rate of approximately I k. per month. Damming 
of tributary- bolofns (creeks) to prevent saline intrusion and to 
use them for freshwater irrigation is not practical because they 
are surrounded by coorlz drained acid soils and have an irregular 
water suply. These problems have contributed to the current 
interest in constructing a salinity barrage at Yelitenda, to be 
discussed further in section 4.2.4.
 

The number and quality of existing groundwater wells are not 
sufficient to meet rural demands for livestock and .griculture. 
Rural wells are wide-bore and hand-dug, and many collapse or
 
become contaminated by silt. The urban wat.er supply for Banjul 
comes from acuifers in the Yundum area and is of good quality,
 
but demand is increasing to the point that increased pumping and 
delivery capacity needs to be developed. Potential problems
 
include salt water intrusion if wells are overpumped and the 
danger of contamination by seepage. Further study to determine
 
recharge sites, aquifer size and monitor water quality is necessary.
 

3.4 VegetatioJ /
 

7 
7ources: Dunsmore et al. 
 1976. 

Huygen. 1978. 
Jarrett. 1949. 
Johnson. 1973. 
ittleholtz and Mittleholtz. 1976. 
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3.4.1 Vegetative Associations
 

(1976) provides a good 	general classification of
Dunsmore et al 

the 	current maDor vegetation types in The Gambia based on soil 

it is the major source 	used
association (c. f. section 3.2.1); 


here. Joii.scn (1978) gives detailed information on the mangrove
 

forest, together with predictions of the effect of a salinity
 

barrage an mangrove survival. Further citations dealing with the 
found in Gamble (1979), and are
vegetat-ion of The Gambia are 


reproduced in the bibliography of this report.
 

Topographv,. land use, And general condition of the vegetation 

on each of tbe 24 soil associations are given in Table 10. 
these are found in TableThe 	 area and distribution of associations 

6. 	Soil associations are grouped together in vegetation categories
 

Ten distinct categories are recognized:
as shown in Table 11. 


1. 	Parklind nr wo'dland savanna (Associations 1, 2, 6, 7) 

Generally farmland with scattered medium to tall trees,
 

of weeds or annual grasses.
no shrubs, and ground cover 


Trees include Parkia biglobosa, Bombax buonopozense, and
 

Khava senegalensis. Where rainfall is higher in the west,
 

Daniellia oliveri woodland reaches the northern limit of
 

its range. To the east, D. oliveri does not occur, and K.
 

senegalensis is usually restricted to moister sites. 

2. 	Woodland and rioarian woodland (Associations 4 and 5)
 

More like forest than woodland due to its continuous canopy
 

with some emergents, this community is more diverse than 

1. 	 It is, however,very disturbed by large human and cattle 

Dominant trees, including Detarium senegalese,populations. 

Parkia bi1obosa, Parinari excelsa, Dialium quineense, 

Erthvthro.hleum cuineense and the oil palm (Elaeis guineensis)
 
Combretum
have 8-9 meters of clean stem. Acacia spp. an 

spp. are common shrubs. 

with shrb understcry 	 (Associations 3, 8,3. 	Disturbed woodland 
9, 10, 11, 12) 
Disturbed by fire or cultivation, these areas are dominated 

by species of Com~retaceae and Leguminoceae, including 

Combretum micranthum, Termnalia albida and T. macroptera.
 

Cassia sieberiana, Swartzia madaaascariensis,
Cordvla pinn. ta 
are 	common and widespread.
Prosomis africana, and Acacia spp. 


The herbaceous cover has few species and is often sparse
 

due to fire and selective grazing.
 

4. 	Veaetation of association 13
 

Riparian thickets and woodlands are composed of dense entangled
 

shrubs and a few tall -rees, except those extensively cultivated
 

in the Western Division. Elaeis quineensis is confined to
 

lines in the west and the finest surviving specimensstream 
of Yhava senegalensis are found along washes throughout. In
 

a number of areas, including North Ban? Division, there are
 

tall woodland just above the floodplain,
narrow belts of 

with Parinari excelsa, Ihava senegalensis and Detarium senecalensis.
 

A savanna with scattered low trees, mainly Mitracvna inermis 

and Acacia seval, also occurs on this association. 
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Table 1i. Vegetation Categories and Soil Associations 

Soi Vegetation category
Association 

1.2 	 Parkland or woodland savanna: medium to tall trees scttered in frequenty ci -vat, 

areas (forest parks and plantations occur on these unts in Western Ovision arc n K;ang 

West.Lower River Division) 

3 	 Disturbed wocaland/shrub understorey:varies from woody fallows to oven hoOlai 

4.5 Woodland: includes riparian woodland wl-en his is not mapped under 13(s)
 

6,7 Parkland: see 1 and 2
 

8-12 Disturbed woodland: see 3
 

13 	 a. Riparian thickets 

b. Fringing woodland 

c. Mitragyne andl/or Acacia scattered-tree savanna (cultivation on this unit in some 
Districts) 

14 	 a. Mangrove 

o. aarren flats
 

15 Herbaceous floodplain: cover variable, woody species sometimes present
 

16 Medium-tall flooded Irassland
 

17,18 	 Medium height grassland: Mitragyna sometimes present 

19.20 Wooded levies and alluvial areas
 

21,22 Medium height grassland (see 17,18)
 

23 Wooded levies and alluvial areas (see 19,20)
 

24 Coastal vegeation a. Parinar-Loudetia
 

b. 8orsauus 

c. Dunes with stunted Adansonia 

d. Low tree - tall grass 

Source: Dunsmore et al. 1976.
 

30
 



S. 	Mangroves and barren flats (Association 14)
 
Saline watercourses are bordered by mangrove forests
 
arranged in two zones. A gallery of 20-30 meter tall
 
red mangroves (Rhizochora racemosa) occurs from water's
 
edge 	to the limit of daily tidal 1looding, behind which
 
shorter black mangroves Avicenna africana) occur to the
 
limit of mean spring tide. Rhizophora harrisonii and R.
 
mangle occur at the boundary between these two zones. In
 
time, as the accumulation of alluvium and leaf litter
 
increases the soil depth around the roots of Rhizoohora,
 
Avicenna replazes Rhizc.hoza. When soil levels are further
 
raised they are too acid to support vegetation during the
 
dry 	season and become barren fla&s w4'th a high salt content.
 
Such flats, most extensive in North Bank Division, support
 
t.he succulent Sesuvirm nortulacastrum in more extreme
 
conditions.Sporobolus snictatus and the stiff, hard grasses
 
Paspalum vaginatum and Diplachne fusca occur in more
 
favorable areas.
 

6. 	Herbaceous florcdlain (Azsociation 15)
 
Th'.s type consists of tightly-grazed grassland of the stiff,
 
hard grasses Pasnalum vaginatum and Diolachne fusca, and
 
scattered oil palms (Elaeis guineensis).
 

7. 	Medium-tall flooded arassland (Association 16)
 
This community of tall Phra mites karka and Echinochloa
 
pyramidalis grasses includes no ,-ody plants and is common
 
behind mangrove in Lower Bank Division.
 

8. 	 Medium grassland (Associationsl7, 18, 21, 22)
 
The middle and eastern end of the country have extensive
 
floodplains dominated by one of a small number of grasses
 
of medium height. These include Anadelohia arrecta, Eragrostis
 
atrovirens, Panicum anabantistum, and Vetivera nigritana.
 
Mostly treeless, these plains do Lnclude scattered low
 
itraavna in the middle river areas. 

9. 	Alluvial woodland (Associationsl9, 20, 23)
 
The vegetation of the levees and alluvial areas close to the
 
river in central and eastern parts of the country consists
 
typically of woodland on better-drained levees and Mitragyna
 
shrub on swamp fringes and mounds within swamps. Levee 
woodland includes Pterocarpus erinaceus, Terminalia spp.,
 
Acacia spp., large Ficus spp. and Khava senegalensis. The
 
rhan 	palm (Borassus aethiocum) is typical but much reduced
 
by cutting.
 

10. 	 Coastal vegetation (Association 24)
 
The sandy coastal soils support four different communities.
 
Southeast of "<artung (Western Division) there is a distinctive
 
community of Parinari macroohvlla trees about 4.5 meters tall 
in a grassland dominated by Loudetia simplex. North and south 
of Gunjur are stands of the rhun palm (Borassus aethiocum), but 
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the area is heavily farmed and immature palms are often
 
damaged by man and animals. West of Kartung the dunes have
 
a sparse cover of grasses with stunted baobab trees (Andansonia
 
digitata). Finally, there is a low tree-tall grass community
 
near the coast between Brafut and Tujering which includes
 
the tree Parinaria racronhvlla and the grasses Heteropogon
 
melanocarna and Loudetia kagerensis.
 

3.4.2 Forest Reserves and Plantations
 

A small Forestry Division was estLblished in 1950 to manage the
 
forests of The Gambia. In its early years, the Division set aside
 
66 forest parks ranging in size from 4 to 2667 ha, as follows:
 

12 rhun palm forests 618 ha 
14 timber forests 4,104 ha 
6 bamboo forests 7,068 ha 

34 protection forests 22,239 ha 

Total 34,029 ha 

Over half of the total area of reserves was located in MacCarthy Island
 
Division.
 

The parks were to be protected from burning and cutting except with
 
a permit, and considerable effort was initially put into their
 
protection by the'Forestry Division. However, this function was
 
subsequently turned over to the Area Councils, during which time
 
considerable encroachment for farming and wood cutting occured.
 
Eleven percent of the total estate was completely cleared by 1972,
 
together with an undetermined amount of felling of individual
 
trees. Recently the parks were returned to the control of the
 
Division of Forestry.
 

A plantation program begun in 1959 in the Western Division planted
 
some 890 ha of Queensland beech (Gmelina arborea) and a small area
 
of teak (Tectona grandis). Gmelina appears to have grown
 
satisfactorally, but may be limited in usefulness to the Western
 
Division, where rainfall is higher. Planting trial experiments
 
at Yundum have shown encouraging results for Chlorophora regia,
 
Gmelina arborea, Tectona grandis, Azadriachtha indica and particularly
 
Terminalia superba, whose performance out-classes all others.
 

3.5 Fauna and Fisheries-/
 

Sources: Aubray. 1978.
 
Cawkell and Moreau. 1963.
 
Dunsmore et al. 1976.
 
Dupuy and Verschuren. 1977.
 
Hubbard. 1977.
 
King. 1979.
 
Mittleholtz and Mittleholtz. 1976.
 
Robins. 1970.
 
Thomson. 1970.
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3.5.1 Native Terrestrial Fauna 

There is no current survey of the native fauna of The Gambia, 
and most of the work done is now out of date (see the biblio­
graphy for references), especially considering the recent rapid 
changes in habitat due to increased population pressure. The 
latest g-naral treatment is that of Parker (1973), summarized 
in Dunsmore et al. (1976).
 

Although many large African mammals previously roamed The Gambia, 
they are now almost all gone. The elephant,once thenational 
emblem of The Gambia, hasn't been recorded since 1913. Of 67 
species of mammals either known or of probable occurence in The
 
Gambia during this century, ten no longer occur:
 

Bubal hartebeest (Alcelaphus bucephalus)
 
Buffalo (Syncerus nanus)
 
Buffon's Kob (Kobus kob)
 
Chimpanzee (Pan trogladvtes) 
Elephant (Loxodonta africana)
 
Giant eland (Taurotragus derbianus) 
Giraffc. (G±iaffa camelopardis)
 
Wild dog (Lycaon pictus) 
Tiang (Damaliscus korraura) 
Lion (Panthera leo)
 

Four additional species are probably gone:
 

Pied colubus (Colobus molvkomos)
 
Roan antelope (Hippotragus ecuinus)
 
Waterbuck (Kobus defassa)
 
Yellow-backed duiker (Ceohalochus sylvicultor)
 

.bout 550 species of birds have been recorded from The Gambia,
 
including some 150 species of palearctic migrants. This is an
 
exceptional number forsuch a small area, and constitutes a
 
potential attraction for tourism. Again, the present status
 
of bird populations in the country is unknown, although Cawkell 
and Moreau (1963) commented that many species had apparently
 
declined in numbers since the turn of the century, primarily
 

because of habitat destruction.
 

3.5.2 Conservation of Fauna 

The major cause of wildlife loss has been habitat destruction,
 
the extent of which is indicated by the review of vegetation
 
communities in section 3.4.1. Only the mangrove swamps and
 
barren flats around them have remained substantially unaltered
 
due to their uselessness for agriculture. Fortunately, most of
 
the mammals now elLminated for The Gambia (see list in section
 
3.5.1 above) are currently protected in Seneqal's nearby Niokola­
"oba National Park, which encompasses 900,000 ha of grassland
 
and savanna woodland along the upper Gambia River (see map, Fig. 6).
 
In addition, The Gambia has a small reserve, Abuko Nature Reserve,
 
which includes 73 ha of riverine gallery forest.
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and tall grass savanna. Located near Yundum and protected since 
1916 as a water supply reserve for Banjul, Abuko is enclosed and 
serves as an education and tourist center, drawing 10,000 to 
ll,000visitors per year. Among the numerous mammals either 
occuring naturally or introduced to the reserve are: 

Chimpanzee 	 (Pan troglodvtes)
 
Red colobus (Colobus badius)
 
Green ervet (Cercomitherus aethioos)
 
Red patas (Ervthrocoebus matas) 
Gambian sun squirrel (Heliosciurus gambianus) 
Crested porcupine (Hystrix cristata)
 
West African civet (Civettictis civetta)
 
Gambian dwarf mongoose (Helogale parvula)
 
Genet (Genetta spp.)
 
Serval (Felis serval) 
Leopard (Panthera pardus) 
Caracal 	 (Lynx caracal)
 
Bushbuck (Traelahus scriptus) 
Duiker (Cephalophus max-elli) 
Harnassed antelope (Boocercus eurycercus) 
Sitatunqa (Tragelaphus spekis) 

In addition, about 170 species of birds have been recorded, and
 
reptiles include crocodiles, cobras, royal and African pythons,
 
and the green mamba.
 

Although Abuko Nature Reserve serves a valuable function as an 
educational resource and tourist attraction, its small size
 
limits its ability to maintain viable populations of any but
 
the smaller animals. Niokola-koba National Park in Senegal
 
relieves the pressure on many species, but some increase of
 
protected areas in The Gambia is desirable.. Several alter­
natives have been proposed:
 

1. 	Enlargement of Abuko Nature Reserve by 72-144 additional ha
 
Building around the present nucleus of the park seems reason­
able and desirable.
 

2. 	Kiang West National Park
 
The Kiang West district is an 1800 ha area south of Jali
 
Point, including Nganingkoi Bolon and containing a rich
 
variety of unspoiled habitats. With a population in 1973
 
of 10,074, Kiang West has a population density of 14 per sq
 
km, the lowest in the country. However, human pressure on
 
the land is rapidly increasing and enforcement of conservazion
 
is likely to be difficult.
 

3. 	Gambia River National Park 
Creation of a national park from the Baboon Island complex
 
with N'jassang and Kaolong Forest Parks (5,000 ha in MacCarthy
 
Island Division) could provide a last refuge for hippopotamus
 
and crocodiles, currently endangered in The Gambia.
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4. Gambia Sine Saloum International Park 
A northwest coastal area would border the Sengelase national
 
park of Sine Saloum and increase the total area under pro­
tection. 

A special consideration in the planning of wildlife conservation should 
be the protection of mangrove swamps bordering the river, because these 
areas are relatively undisturbed, they have little agricultural value, 
they are unique within The Gambia River basin, and they provide refuge
for endangered aquatic animals, including the sitatunga, African
 
manatee, hippopotamus, and crocodile.
 

Specific legislation designed to protect wildlife in The Gambia is
 
covered in Appendix 1.
 

3.5.3 Fisheries
 

Although The Gambia has a limited coast, it is located in one of
 
the richest fisheries zones of Wlest Africa. Most of the production
 
comes from fishing grounds off the Atlantic coast, but fishing is
 
also conducted in the estuary and along the river in swamps and
 
tributaries. The annual catch is worth abojut U.S. $1 million,
 
or about 8 percent of the gross domestic product. The fisheries
 
potential of The Gambia still remains largely unrealized, due to
 
marketing problems and lack of efficient equipment. Most fishing
 
is artisanal in nature and based on bonga or African shad (Ethmalosa
 
fimbriata). The potential effect on the fishery of the proposed

salinity barrage is a matter of concern,particularly since bonga

is an anadrcus fish which uses the river estuary to reproduce. 

The catch for the 1975-76 season was about 23,000 tons, consisting

of over 95 percent marine or estuarinespecies (Table 12), especially
 
b.nga, sardines, and denersal fish. Potential production has
 
been estimated at about 5 times this amount (Table 12). About
 
9200 tons of the 1975-76 catch were exported, and the remainder
 
was sold fresh or cured for local consumption. Annual per capita

consumption of seafood in The Gambia is about 25 kg,up from about 
20 kg per capita in 1960. An increase to 30 kg per capita is 
expected by 1990. Currently, consumption is much higher at Banjul
and along the coast (over 45 kg) than in the interior (15 kg), 
due to marketing and distribution patterns. 

Estimates of the number of fishermen in The Gambia range from
 
1500 to 5000, and are apparently complicated by the practice of
 
seasonal fishing by Gambians as well as migrant Senegalese. A
 
1978 survey found 382 canoes in operation, of which 248 were coastal, 
175 were along the lower river, and the remaining 159 along the
 
upper river. Nearly all coastal canoes are motorized, but river
 
canoes generally are not. in addition, 1978 records showed 23
 
commercial vessels registered to fis. in Gambian waters, including
 
11 purse seiners and 12 stern trawlers.
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Table 12. Observed Catch and Estimated Potential Annual Production of Major
 

Fisheries Resources of The Gambia
 

Catch, 1975-76 Estimated potential 

Bonga 13,000 t 35,000 to 50,000 t 
Sardines 4,000 t 35,000 to 70,000 t 
Demersal Fish 3,500 t 10,000 to 12,000 t 
Shark 400 t 
Lobster 70 t 60 to 70 t 
Shrimp 300 t 300 to 500 t 
Cockle/Oyster 670 t 
Other marine 230 t 
Upriver fisheries 800 t 

Total 22,970 t 80,000 to 130,000 t
 

Scuize: Aubray. 1979. 

About 80 percent of the coastal catch is bonga, captured from
 
Nov.-April wiuh encircling driftnets, and about half of the bonga
 
catch is smoked for export. Canoes not specialized for bonga fishing
 
catch mainly demE .ol species with handnets and gillnets. Lobsters 
are caught in shallow coastal waters by canoe fishermen, most of whom
 
are Senegalese. Sardines are fished by a local company with its own
 
purse seiners, but the fishery is limited to a 3 month period (Jan-

March) due to the seasonal migration of sardines.
 

Among the estuarine fishing resources exploited are shrimp, oysters 
and cockles. Trawling for shrimp off the coast has proved unpro­
fitable, so shrimp fishing is limited to the estuary, where canoes
 
with stownets are used. Oysters and cockles are collected seasonally
 
by women who retire to their farms during the rainy season. Oysters
 
are found on mangroves, and it is felt that aquaculture could be used
 
to develop an oyster supply for the tourist market. Upriver fishing
 
is with weirs and nets set by night. The fish population in the river
 
reaches its peak at the end of the :ainy season, undergoing a high
 
mortality in the dry season.
 

The biology of the bonga (Ethmalosa f-imbriati) is of considerable
 
interest, since it is the dominant fish in Gambian waters, and the 
basis of the entire smoked fish industry. It is a phytoplankton feeder 
cacable of tolerating a wide range of salinity, from 2-35 percent. 
Abundant in the estuary almost the entire year, bonga move upstream 
during the dry s-ason to the limit of salinity about 200 km from Banjul. 
Spawning takes place in both the sea and the estuary all year long, 
but upriver spawning is only during the saline intrusion from January 
tc July. Breeding conditions apparently depend on both proper salinity
 
and warm temperatures, and it is felt that the mixing of waters in the
 
estuary provides ideal circumstances. No information is available as
 
yet on the effect of the proposed salinity barrage on the =onga population,
 
but an assessment was planned to begin in mid-1979. 
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4.0 Current and Potential Environmental Problems
 

Environmental problems of The Gambia are of two kinds: current problems of 
natural or human origins, and potential problems of proposed development schemes.
 
Current problems, including disease and degradation of zci s and forests, were 
introduced in previous sections and are summar.ized here. Problems of proposed 
development schemes, covered here for t.h..e first time, stem primarily from 
plans to use Gambia River water for irrigation by constructing a salinity
 
barrage. 

9.,

4.1 Current Problems -

Current environmental problems are primarily caused by increased pressure on 
the land from growing human and livestock populations. These problems are loss 
of wood resources, degradation of land, and loss of natural diversity in the
 
flora and fauna. Major health problems are caused by water-borne diseases, in­
cluding malaria, schistosomiasis, and intestinal parasites.
 

4.1.1 Loss of Wood Resources
 

The various causes and extent of the loss of wood resources in The
 
Gambia were introduced in sections 2.3.3 and 3.4.2. The causes are:
 

1) demand for fuelwood from an increasing population;
 
2) clearing of forests for cultivation,
 
3) destruction by natural and man-made fires;
 
4) wasteful use of available resources;
 
5) browsing by livestock; and
 
6) lack of managed forests and plantations.
 

The extent of present and future losses under current conditions of 
exploitation are shown in Table 13, which indicates a rapid drop in 
the ability of Gambian forests to meet national needs. 

4.1.2 Degradation of Land and Loss of Natural Diversity
 

Soil erosion in The Gambia is not as severe as it might be given the
 
prevailing land-use practices, because the topography is subdued.
 
Among t-he practices contributing to soil erosion are:
 

1) crop cultivation up and down slope instead of on the contour;
 
2) cultivation of natural drainages;
 
3) overgrazing; and
 
4) trampling of soil and formation of permanent tracks by
 

cattle.
 

Sources: Dunsmore et al. 1976. 
Hubbard. 1977.
 

UNDP. 1980.
 
U.S. AIL. 1979.
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Table 13. Present and Projected Coverage of National Wood Requirements by
 
Forest Resources
 

Annual forest production 

potential (coo m3) a/ 


Gambia population 

(000 persons)
 

WooC requirements
(000 rn
3) b/ 

Coverage of requirements 

by natural growth (%)
 

Net change in ood 
resources during year 

1976 


390.7 

. .
 

538.8 


964.4 


41 


-573.7 


1985 


577.6 


690.8 


1,233.7 


47 


-656.1 


1990 2000 

494.2 174.9 

793.1 1,045.4 

1,414.8 1,860.0 

35 9 

-920.6 -1,685.1 

a/ Represents total annual growth of forests and woodlands with mean 
annual growth per hectare reduced by I percent per year to reflect 
present trend of uncontrolled exploitation and bush burning. 

b/ Assumes the following constant per capita consumption (m3 equivalent):
 

Charcoal Firewood Saw Logs Total 

Rural 0.25 1.56 .01 1.82 

Urban 0.99 0.78 .03 1.70 

Source: UDP. 1980.
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The most widespread problems are water runoff losses and sheet erosion,
 
gully erosion is more common '. -he North Bank and Upper River divi­
sions. In general, the :is not severe and can be controlled
iitu. 

by stabilizing structures bui> jith local materials and labor.
 
Ultimately, solution of erosion problems will depend on coordinated
 
land management programs and education of farmeis and herdsmen.
 

A variety of other fo.-rms of environmental degradation are caused by
 
increased pressure from human and livestock populations in the absence
 
of management controls and land-use planning. Symptomatic problems
 
include loss of desirable grasses from burning, grazing, and har­
vesting for thatch; soil compaction and vegetation loss near livestock
 
watering point=! loss of wildlife habitat; and reduction of soil
 
fertility from decrea~sed fallow time.
 

4.1.3 Water-borne Diseases
 

importanc water-borne diseases in The Gambia are malaria, schisto­
somiasis, trypanosamiasis and intestinal parasites (see Sec. 2.3.3).
 
Malaria is seasonal, peaking in September and October at the end of the
 
rainy season, when Anopheles mosquito populations are highest.
 
Mosquitos breed in irrigated rice fields, and their numbers can be
 
expected to increase as the area under irrigation increases. Chemical
 
controls and oil emulsions aimed at destroying the larvae can be toxic
 
to irrigated plants and wildlife. Controls without severe side­
effects include the introduction of larvae-eating fish (Gambusia),
 
removal of emergent and trailing vegetation from irrigation ditches
 
and ipmoundments, and drainage of standing water. 

Schistoscmiasis is carriez Jy snails (Bulinus senegalensis) which
 
prefer calm, fresh water, such as occurs in ponds and creeks (bolons)
 
in The Gambia during the wet season. Schistosoma eggs in human feces
 
or urine passed in the water hatch into larvae which infest the snails
 
and reinfet humans. Snail habitat may increase with increased irri­
gation, causing an increase of the disease. Improved sanitation is the
 
best control.
 

Trypanosomiasis or sleeping sickness is carried by tsetse flies, 
which breed in moist sand shaded by low bushes. The fly is found along 
the entire length of the river, although its habitat is being decreased 
by clearing and burning of vegetaion. Human transmiszioncf the 
disease is highest at the end of the dry season when flies are 
restricted to water holes used for swimming and bathing. Although 
present destruction of vegetation is helping reduce this disease, 
such measures are not sound land-management practice and alternative 
controls must be found. 

Infections of intestinal parasites are caused by inadequate sanitation
 
of drinking water (see Sect. 1.3.3). Waste disposal facilities are
 
planned for Banjul, but problems can be expected to continue in rural
 
areas until oublic education and well sanitation are improved.
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4.2 Potential Development Problems -­

4.2.1 Background 

The OMVG (Organization pour le Mise en Valeur du Fleuve Gambie), or
 
Organisation for the Development of the Gambia River, was formed on
 
June 30, 1978 by the governments of The Gambia and Senegal to promote 
and cocrdinate the develozment of the Gambia River basin. Membership 
in the OMVG by the Republic of Guinea was requested and approved in 
July 1980 and should be made formal soon. The predecessor of the 
OMVG, called the Coordinating Committee for Development of tUe Gambia 
River Basin, was formed in 1976 and requested a general plan for the 
development of land and water resources in the basin from the United 
Nations Development Programme (UNDP). Following the preparation of a 
series of 13 sectoral reports in April/May 1977, the UNDP presented 
a draft report of development options to country representatives in 
1979. The representatives chose comprehensive development strategies 
for their countries founded on specific options for rainfed agriculture, 
water-managed agriculture, livestock, and forestry. Options and 
strategies were published in a final report (UNDP 1980). The strategies
 
remain to be approved by the OMVG and presented to the community of 
donors for funding and expert support. 

4.2.2 The Development Strategy
 

The following development strategy was chosen by The Gambia: 

Rainfed agriculture. Described as "intensive development" with "a 
rapid upgrading of farmers to higher yielding cultivation techniques," 
the plan includes proper land preparation, animal traction, mechanical
 
seeders, high rates of fertilizer and pesticide application, and
 
some postharvest mechanization. Crops included are upland rice, millet, 
maize, groundnuts, and cotton. Specific techniques are to be devised
 
by national and donor research cooperation.
 

Water-managed agriculture. The plan calls for the construction of 
a salinity barrage to irrigate 24,000 ha of double-cropped rice.
 

Livestock. This program's goals are to improve animal health, relieve
 
competition between farmers and herders for access to land, and pre­
vent overgrazing. Improved animal husbandry techniques, increased 
animal offtake rates, marketing improvements, credit availability, 
and expanded livestock extension services are the major components of 
this strategy. Controlled grazing areas with water supplies are 
included.
 

Forestry. Self-sufficiency in wood products and preservation of
 
riverbank stability are the major priorities. Suggested measures 

1 0Sources: Hubbard. 
1977.
 
Johnson. 1978.
 
UNDP. 1980. 
U.S. AID. 1980. 
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include forest management, fire control and plantation establishment,
 
as well as salvage of mangroves abo-e the salinity barrage and manage­
ment of mangroves below the barrage. Finally, various alternatives 
to reduce dependenzy on charcoal are suggested, such as use of butane, 
mineral coal, agricultural wastes, bio-gas, or solar energy, and the 
use of more efficient stoves. 

Although riot specifically indicated as part of the development strategy
 
chosen by The Gambia, dredging the river's entire length in The Gambia
 
to improve navigation was proposed (Demers 1977) as part of the gen­
eral development of the river basin.
 

4.2.3 Environmental Effects of the Development Strategy 

Probable environmental effects of the proposed development strategy
 
were treated by Hubbard (1977), and briefly summarized in the final 
report (.UNDP 1980). A detailed consideration of the effects of t-he
 
salinity barrage on the mangroves upstream is found in Johnson (1978). 
With the exception of the latter report, which includes a census of 
the mangroves, existing interpretations of the possible environmental 
effects of the development scheme suffer from alack of basic census 
information. The lack is particularly acute in the case of such river 
resources as fisheries, which are likely to be profoundly affected by 
the salinity barrage or dredging project. The absence of adequate 
environmental information has been recognized by potential donors, and 
funding for the development scheme will depend on the completion of 
thorough environmental impact studies. To meet this need, the OMVG
 
is currently working with U.S. AID on a proposal to conduct the basic
 
environmental survey work required to evaluate the development plan.
 

Much of the development strategy will cause only minor or negligible
 
adverse environmental effects. Indeed, parts of the livestock and
 
forestry plans are aimed at eliminating current sources of environmental 
degradation, such as overgrazing and destruction of natural forest
 
lands for fuelwood. The application of fertilizers and pesticides
 
required to increase crop yields does have inherent dangers, especially
 
to the aquatic environment. The salinity barrage and dredging pro­
jects are potentially the most damaging to the environment, and are
 
treated separately below.
 

4.2.4 The Salinity Barrage
 

As mentioned above, complete information required to evaluate the 
environmental impact of the proposed salinity barrage is still forth­
coming. Nonetheless, it is possible Irre to outline the nature of the
 
project and some of t-he potential effects.
 

The concept of a salinity barrage on the Gambia River was first 
proposed in a Coode and Partners (1977) report for the Ministry of
 
Overseas Development on behalf of the Gambian government, and amended
 
in subsequent reports (Coode and Partners 1979). The proposed location
 
is at Yelitenda, 170 km upstream from Banjul near the present Trans-

Gambian Highway crossing. The locality is also called Farafenni.
 
The barrage would be a 360 meter long stone-filled structure with a
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navigation lock and would also serve as a bridge. It would prevent
 
natural saltwater flows from reaching 80 km further upstream in the
 
dry 	season and store freshwater trapped in the wet season for the 
potential irrigation of 24,000 ha of double-cropped rice. High res­
ervoir level is to be equivalent to the mean high spring tide level,
 
which will flood all mangroves. It may be necessary to inject a
 
substantial amount of saltwater by the end of the dry season to
 
support an upper lens of freshwater at levels adequate for irrigation
 
pumping. This saltwater would be flushed out through t-he barrage 
gates at the beginning of the wet season. 

Some environmental problems which can be anticiapted from the construc­
tion of tie barrage are:
 

1) 	Loss of mangrove forests uostream. The area in mangroves up­
stream of the barrage is 3,600 ha, or about 5 percent of the
 
total area of mangroves in The Gambia, and contains over 1,000,000
 
cubic meters of wood. These forests will be killed either by
 
excessive flooding or by very acid soil conditions developed by
 
exposure when lake levels are low. The wood could be salvaged,
 
but represents the loss of a renewable resource. Loss of man­
groves will also encourage erosion of river banks.
 

2) 	Loss of fisheries resources. The barrage will change estuarine
 
conditions by impeding the natural flush of freshwater and
 
nutrients carried by the river. Effects on estuarine fisheries,
 
particularly shrimp and bonga, are likely to be profound. The
 
possibility of similar projects on the Senegal and Casamance 
rivers also raises the larger question of wnether the entire 
breeding area for estuarine organisms in the region may be lost. 
Although an improved freshwater fishery above the barrage is 
envisioned, the injection of saltwater behind the barrage may be 
unfavorable to fish, either by restricting access to the bottom 
or by convective mixing of salt and fresh water. Loss of fisheries
 
represents not only an economic loss of exports, but the loss of
 
a major local protein supply which must be replaced, perhaps at
 
greater cost.
 

3) 	Creation of habitat for disease organisms. Bulinus snails, which
 
carry schistosomiasis, thrive in the shallow, sluggish freshwater
 
conditions which will be created behind the barrage, as do Anopheles
 
mosquitos, which carry malaria. This problem could be exacerbated
 
by increased human settlement around the impoundment. 

4) 	 Disposal of irriaation tail water. Runoff from intensively 
cultivated lands around the impoundment will carry increasing 
loads of pesticides and fertilizers. High nutrient levels in t-he 
impoundment could cause an excessive growth of plants, which then 
die and decay, lowering oxygen levels and killing fish. Pesticides 
can be concentrated in aquatic organisms, eventually reaching toxic 
levels. Shrimp are particularly sensitive.
 

5) 	 Chances in estuarine dynamics. Imroundment of river flow behind 
t;he barrage will cause a loss of the transport capacity of that 
flow and particle transport will depend entirely on the tide. This 
can affect flushing of wastes, rate of sediment deposition, and 
nutrient transport in the estuary.
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6) 	 Loss of natural flora and fauna. How extensive the damage to 
native flora and fauna will be is hard to evaluate without proper 
background data, but certainly the destruction of mangrove forest 
and 	increasing cultivation of riverside alluvial soils will cause
 
the 	reduction or elimination of many local populations.
 

4.2.5 The Dredging Project
 

The status of the proposed dredging project in the current development 
strategy of The Gambia is unclear. It is discussed here in recognition
cf the possibility that it may be included in future plans. 

The project calls for suction dredging to create a 137 meter wide and
 
6 meter deep channel between Banjul and Kau-ur and a 75 meter wide
 
and 3 meter deep channel between Kau-ur and Fatoto. T1wenty-nine
 
sections of the river would be dredged and spoil deposited in 39 sites
 
selected primarily on the basis of t-he minimum distance for disposal. 
Disposal areas are to be diked to prevent return flow of spoils with
 
a bulkhead and spillway, included for drainage of excess water. Com­
position of dredged material is unknown.
 

Potential environmental problems associated with the dredging project 
arise primarily from the disturbance of river bottom and the disposal 
of spoils. Feeding areas for bottom fish could be disturbed and 
spawning areas covered with silt on sand spread by currents. Spoil 
disposal in swamps, marshes, mangroves and woodlands would destroy or
 
change wildlife habitat. Mangroves would be smothered and destroyed
 
by spoils in some sites, eliminating their stabilizing influence on
 
river banks. Agricultural use of spoi3s from saline areas of the river
 
would be delayed by salts in the soil until they are leached by rain 
and 	run-off. Potential use of spoils from anywhere along the river 
would depend on their composition. As with the salinity barrage, mere
 
census information on the river environment is required before the
 
effects of dredging can be properly evaluated.
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Appendix I. National Environmental Policy, Agencies, and Law
 

The most comprehensive treatment of Gambian environmental policy, agencies, and
 
law available at present is that of Hubbard (1978) 1. The following material
 
is summarized from that document.
 

National 	Environmental Policy
 

The Gambian government has shown a remarkably strong interest in conservation
 
and environmental planning, particularly during the late 1970's undcr the ad­
ministration of Pre3ident Dawda Jawara. President Jawara has addressed envir­
onmental issues in public statements, including the following:
 

"It is a sobering reflection that in a relatively short period of
 
our history most of our larger wildlife species have disappeared
 
together with much of the original forest cover. The survival of
 
the wildlife still remaining with us and the setting aside of pro­
tected natural habitats for them is the concern of all of us. It 
would be tragic if this priceless natural heritage, the product of 
millions of years of evolution, should be further endangered or lost 
for want of proper concern. This concern is a duty we owe to our­
selves, to our great African heritage and to the world. Thus I
 
solemnly declare that my Government pledges its untiring efforts to
 
conserve for now and posterity as wide a spectrum as possible of our
 
remaining fauna and flora."
 

Banjul Declaration, 18 February, 1977 

In his remarks at the State Opening of Parliament, 10 August, 1978, the Presi­
dent expressed the hope "...that we shall be able, over the years, to maintain
 
and improve our environment so as to ensure our long-term survival." Regarding
 
desertification problems, the President has placed highest priority on "pro­
tecting our natural resources and our very fragile ecosystem," and referred to
 
programs "which seek the long-term improvement of the environment, that can
 
save our agricultural soils from the kind of degradation from which it would
 
be difficult to recover once established."
 

Environmental policy established in the "Five-Year Plan for Economic and Social
 
Development, 1975/76-1979/80" (lst July 1975, Government of the Republic of The
 
Gambia) states that "when a conflict arises between sustained yield and short­
term exploitation, the former will prevail." Among the activities defined in
 
the plan to carry out environmental policy are the following:
 

1. 	strengthening of existing environmental control legislation;
 

2. 	initiating a modest programme of appropriate education through
 
existing media;
 

Source: 	 Hubbard, F. H. 1978. Report on establishment of a permanent envir­
onmental unit in the government of The Gambia. Consultant report to
 
United Nations Environment Programme, New York.
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3. 	 developing detailed national programming for land use; 

4. 	 programmes for conservation of soil, watpr, forest, marine and 
other natural resources; 

5. 	creating a small new national parks service;
 

6. 	balanced regional development of human settlements;
 

7. 	 modest enhancement of the urban environment; 

8. 	a research programme on social &evelopment; and
 

9. 	 an enhancement of efforts concerned with the conservation and 
development of Gambian culture. 

A major step toward accomplishing the first objective was taken with the estab­
lishment of a temporary environmental unit in the Attorney General's Chambers 
from 1976 to 1978. The unit, which consisted of a lawyer and scientist team 
provided through the U.S. Peace Corps, drafted a considerable body of envir­
onmental law which was later enacted, inventoried existing law, wrote briefs
 
on environmental problems, and generally served a3 a focus of environmentally­
related government business. The government is now interested in establishing 
a permanent environmental unit and has received assistance from the United
 
Nations Environmental Programe for doing so.
 

National Agencies with Environmental Responsibility
 

1. 	 National Planning Committee and Central Review Committee 

The former is chaired by the President and includes all permanent secre­
taries and chairmen of divisional development committees, while the latter 
is chaired by the Minister of Economic Planning and Industrial Development 
and is made up of presidential appointees. Functions are to review and 
coordinate national planning strategies.
 

2. 	 %Linistryof Economic Planning and Industrial Development (MEPID) 

MEPID is generally responsible for development planning and implementa­
tion.
 

3. 	 Ministry of Agriculture and Natural Resources (MANR) 

MANR is more directly related to environmental management than any other 
ministry. Included are the Departments of Agriculture, Fisheries, Forestry, 
Animal Health and Production, and Hydrometeorological Services and Co­
operation: MANR exercises regulatory controls, provides technical assist­
ance, education and training, and collects data. Parks and wildlife are 
the responsiblilty of a small unit in the President's Office, the Depart­
ment of Wildlife Conservation. 

4. 	 Ministry of Health, Labour, and Social Welfare (MHLSW) 
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MHLSW administers the Public Health Act, including water sanitation.
 

5. Ministry of Lands and Local Government (MLLG) 

Allocates funds for local development projects in water supply and trans­
portation, and reviews building applications.
 

6. Ministry of Works and Communications (MWC)
 

Responsible for the Gambia Utilities Corporation and the Gambia Ports 
Authority.
 

7. The Gambia National Investment Borad (GNIB) 

Responsible for managing the government controlled Gambia Fisheries.
 

8. Fish Marketing Corporation
 

Develops and regulates export markets for fish and conducts commercial 
fishing and processing operations. 

The OMVG 2.
 

The OMVG (see Section 4.2.1) is an international agency w;-th t1.e following 
major environmental responsibilities in the entire Gambia River basin: 

- To promote and coordinate the studies and works for th a develop­
ment of the basin 

- To execute such technical and economic projects as member states 
wish to assign to it. In order to do this, it m ,y receive donations, 
obtain loans and launch appeals for technical assistance. 

The Convention for the Creation of the Gambia River Basin Organization, ratified
 
by The Gambia and Senegal in 1978, states that the CDMVG shall in no way act as 
an obstacle to the creation, the existence, or the workings of national ol 
regional organizations embracing different areas of cooperation. The CMVG is 
important at this time as a focus for the UNDP project on development of the 
Gambia River basin (see Section 4.2), but it is understaffed ani its adminis­
trative abilities remain to be established. An organizational chart of the 
GMVG is given in Figure 7. 

Environmental La,. 

A summai-I of environmental law prepared in 1977 by Barbara Lausche M-ittleholtz, 
the environmental lawyer of the temporary evironental unit, remains the most 
recent treatment. A larger document inven'orying water law is available in the 
Attorney General's Chambers. As of 1978, .he Attorney General felt that no 
additional environmental law was necessary, with the possible exception of 
legislation to establish an e-ivironmental unit. The following survey of envi­
ronmental law in The Gambia, by B. L. Mittleholtz, is reproduced from Hubbard's 
(1978) report. A list of pertinent laws is given following the survey.
 

2Souxrce: U.S. AID. 1980. 
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Survey of Commonwealth Environmental Law in The Gambia 

1. Policy and Institutional Arranqements
 

The Constitution does not speak expressly in terms of "environmental protec­
tion". However, it does recognize the fundamental rights of life, security of 
person, protection of a person's right over or interest in his property of any

descriptio, and the payment of adequate compensation for compulsory taking of 
property. -

At present The Gambia has no legislation establishing an environmental protec­
tion authority, requiring environmental assessments of actions, cr specifically
 
addressing "environmental" planning, development, or protection. There are
 
miscellaneous sections within various other nonenvironmental laws, however, 
which in effect could provide some indirect environmental protection. These 
are discussed under the various parts. 

While not legislation, Chapter 8, "Environment" in the Five-Year Plan states
 
a clear cozmitment by Government to development that is environmentally sound.
 
This Chapter specifies as Government's "clear objective", the ordering of
 
development in The Gambia-­

"...in such a way as to ensure a continuance of its sources of poten­
tial welfare in the future. This will involve not only reclamation, 
restoration and preservation, but also enhancement of the en",ironment." 
(para. 8.2) 

The Criminal Code contains some specific provisions concerning fouling air,
 
fouling water, and injury to water containment structures which will be dis­
cussed below in the appropriate parts. 

II. Land 

A. Soil Protection and Conservation
 

Under the Forestry Act, 1977, the tinister of Agriculture and Natur­
al Resources may declare any lands to be wind erosion areas and then
 
make regulations in certain stated areas to prevent wind erosion.
 

Under Local Government legislation, each Area Council within its jur­
isdictional area in the provinces has the general authority to do wqt
 
is necessary to prevent soil erosion, subject to any law in force. -


There is at present no other land or agriculture legislation related
 
specifically to soil conservation.
 

3Source: The Constitution of the Republic of The Gambia, No. 1 of 1970,
 
4 s. 13 & Is.
 
Source: Local Government Act, Cap. 109, 1963, s. 27.
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B. Town and Country Planning 

A Town and Country Planning Act was enacted by the colonial Govern­
ment in 1958, prior to independence, which still exists but has never 
been used. It allows creation of planning boards to direct prepara­
tion of draft plans for future layouts of areas. This law has no 
subsidiary legislation to give it some guidelines or substance, and 
is basically ineffective for any control over planning since the plans 
are approved, revoked or replaced solely at the discretion of the 
Minister. i/ In practice, no planning boards have been established, 
and the process has not been used since independence. 

At present, Government is considering the creation of some type of
 
national land use and development control legislation. However, no
 
specific policy or legal guidelines have as yet been negotiated.
 

C. Disposal of Solid Waste
 

Unde- the Public Health Act, the Medical Officer of Health is res­
ponsible for abating nuisances. In terms of waste disposal, any ac­
cumulation or deposit of rubbish of any kind whatever, whether in the 
form of refuse, manure, decayed or tainted food or in any other form 
may be considered a nuisance. Thus garbage, etc., should not be de­
posited randomly. Furthermore, the Minister may make regulations for 
the proper disposal or destruction of refuse. 6/ 

In addition, under local government legislation, the Area Councils in
 
the provinces and the Banjul City Council in Banjul have the responsi­
bility to regulate and dispose of refuse, the prevention, abatement 
and rez val of nuisances, and generally to oversee health and sanita-

I?
tion. 


0. Planning Sites 

There is no specific planning legislation dealing directly with indus­
trial or utility development and environmental effects.
 

A Building Act is used generally in the Banjul/Kombo St. Mary area to
 
require approval by an Approving Authority before any permanent 
building takes place. This Approving Authority is comprised of the 
Director of Public Works and the Medical Officer of Health jointly. 
Under the Act, the Ministers responsible for works, health, and local 
government may also make regulations concerning building standards, 
maintenance, and control. S/-- Any person who carries on building work 

5Source: Town and Country Planning Act, Cap. 181, 
1958.
 

6Source: Public Health Act, Cap. 164, 1935, s. 52.
 
7Source: Local Government Act, Cap. 109, 1963, s. 27; Local Government 

(City of Banjul) Act, Cap. 110, 1946, s. 40
 

Source: Building Act, Cap. 17, 1964, s. 3
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for domestic or business purposes must first obtain a building permit
 
for the Approving Authority. 2/ A permit application must describe
 
the work to be done, location of the site, and all overhead and under­
ground services, adjoining streets, etc. At present, the building
 
standards to be follower -.-r very basic, do not contain environmental
 
guidelines as such, and are genezally related to dwelling units.
 
Industrial construction, however, follows the same approving proced­
ure. 

III. Water 

The National Water Resources Law Tnventory for The Gambia should be consulted 
for an overview on water resources. A draft bill, entitled Na .onal Water
 
Resources Council Act, was drafted by February 1978, but was still under review
 
by Government in September 1979. The draft provides for "escablishment of a
 
National Water Resources Council to formulate a water policy to ensure the most
 
rational development, management and conservation of water resources for pre­
sent and future generations in view of its indispensable value for all human, 
animal and plant life, and its limited amount with respect to quality and 
quantity." 

A. DrinJking Water 

There are no specific water quality or supply provisions as yet.
 
Research and study are currently underway toward a new national water
 
management law which is expected to encompass overall water regula­
trion, inclueing water quality and pollution control.
 

Presently, the Gambia Utilities Corporation has the general responsi­
bility to provide, distribute, and conserve the supply of piped water
 
for domestic purposes for the country. 10/ 

B. Sewage and Treatment
 

The National Water Resource Law Inventory1, pp. 16-17, section (C)
 
Drainage & Sewage, should be consulted as a general reference.
 

C. Pollution
 

See the text of the National Water Resource Law Inventory, pp. 19-20,
 
for a discussion on legal aspects of pollution control. 

D. Flood Control Measures
 

See the text of the National Water Resource Law Inventory, p. 15, 
section (A) Floodina, Overflow and Bank Protection, for flood control 
legislation. 

9Source: Building Regulations, s. 5. 

10Source: Gambia Utilities Corporation Act, No. 19 of 1972, s. 4.
 

55 



E. Irrigation and Water Storage
 

There is no specific legislative control in this area. Generally, 
the Area Councils in the provinces have authority to control and pro­
tect wells, springs dams, and water supplies in general for their 
respective areas. 

IV. Air
 

A. Air Pollution Controls
 

There is no specific legislation on air pollution. Certain disturbances
 
might come nder the nuisance sections of the Public Health Act,L 2/ 
which defines "nuisance" to include"
 

"...Any premises in such a condition as to be injurious to 
health." (and) "...Any act, o=%ision, place or thing which 
is or may be dangerous to life, or injurious to health or 
property."
 

In addition, the Criminal Code provides that "any person who volun­
tarily vitiates the atmosphere in any place so as to make it noxious 
to the health of persons in general dwelling or carrying on business 
in the neighborhood or passing along a public way, is guilty of a mis­

" 13/demeanour. 

B. Noise Pollution
 

There is no specific noise pollution legislation. Again, the Public 
Health Act provisions on "nuisance", as referred to above, might be 
used. 

Also, in the Banjul/Kombo St. Mary area, any grant to lease land for 
occupancy and use contains an implied convenanrt, unless such coven­
ant is expressly varied or excepted, that the grantee "will not at 
any time carry on or commit or cause or permit to be carried on or 
committed any noisy, offensive or dangerous trade or nuisance. 14/ 

C. Motor Vehicle Noise and Exhaust 

No specific legislation.
 

1 1 Source: Local Government Act, Cap. 109, 1963, s. 27. 

12Source: Public Health Act, Cap. 154, 1935, 
s. 5.
 

1 3Source: Criminal Code, Cap. 37, 1934, s. 176. 

14Source: Lands (Banjul and Kombo St. Mary) Act, Cap. 102, 1946, s. 14. 
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V. Regulation of Toxic Substances 

This area is not yet being regulated. However, a draft was completed in 1977
 
of a Pesticides Act, which would regulate and manage the importation and local
 
use of any pesticides in the country; the draft is under consideration by
 
Government.
 

Other legislation could presently be used to deal with chemical regulation. 
For example, the Public Health Act provides that: 

"Whoever by any act or default causes or suffers to be brought or 
to flow into any well, stream, tank, reservoir, aqueduct or pond
 
used or intended for supplying water to man or beast or into any con­
duit comunicating therewith any deleterious substance.. .shall be li­
able to a fine...." 

VI. Natural Resource Reculation
 

A. Forestry Act, 1977; regulations promulagated and Act in force.
 

B. Fisheries Act, 1977; regulations promulgated and Act in force.
 

C. Minerals Act and Rules, Cap. 121, 1954.
 

D. Mining (Mineral Oil) Act and Regulations, Cap. 122. 

VII. Protected Places and Species
 

A. Parks and other protected natural sites 

Under the Wildlife Act, the Minister may undertake surveys with a 
view toc proposing the establishment of national parks or declaring 
areas for national reserves or local sanctuaries. 6 

Presently, The Gambia has one national reserve, Abuko Nature Resere,
 
occupying about 73 hectares and located approximately 20 km from
 
Banjul.
 

B. Protected cultural and historic sites
 

Monuments and Relics Act, 1974.
 

isSource: Public Healti Act, Cap. 154, 1935, s. 15.
 

16Source: Wildlife Conservation Act, No. 1 of 1977, Part III. 
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Under other laws, various provisions could also be used to protect 
sites. Legislation dealing with leasing of the rights to lands in 
Banjul/Kombo St. Mary and the provinces empowers authorities to con­
dition any lease with such provisions as may be deemed proper. 172 

VIII. Marine Areas 

No specific legislation.
 

Off-shore mineral exploitation is covered by leases and licences within the
 
Mining (Mineral Oil) Regulations. 

For pollution within the Continental Shelf, see the text on pollution in the
 
National Water Resource Law Inventory, p. 20. (14)
 

Fisheries Regulations: Fisheries Act, No. 17 of 1977.
 

The Ports Act, No. 21 of 1972 contains specific pollution control powers
 
under sections 7 and 76.
 

IX. Environmentally-Related Treaties and Conventions
 

August 1977: The Gambia acceded to the Convention on International Trade in 
Endangered species of Wild Fauna and Flora. 

Leaislation in Force
 

- City of Banjul Act, Cap. 25, 1912 

- Navigation and Pilotage (Consolidation) By-laws, Cap. 129, 1916. 

- Public Health Regulations, Cap. 154, 1931. 

- District Tribunals Act Cap. 52, 1933 

- District Tribunals Rules, Cap. 52, 1933 

- Provinces Martet Rules, Cap. 109, 1933 

- Criminal Code, Cap. 37, 1934 

- Provinces Act, Ca;,. 151, 1935 

- Public Health (Banjul Market and Slaughter House) Regulations, Cap. 154, 
1935 

- Public Healtih (Excavations) Regulations, Cap. 154, 1944 

- Lands (Banjul and Kombo Saint Mary) Act, Cap. 102, 1946 

- Local Government (City of Banjul) Act, Cap. 110, 1946 

- Public Health (Aerated Water Factory) Pegulations, Cap. 154, 1948. 

17Source: Lands (Banjul and Kombo St. Mary) Act, Cap. 102, s. 5; 
Lands (Pro­
vinces) Act, Cap. 103, s. 7.
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- Law of England (Application) Act, Cap. 104, 1953 

- Minerals Act, Cap. 121, 1954 

- Minerals Rules, Cap. 121, 1954 

- Mining (Mineral Oil) Act, Cap. 122, 1955 

- Mining (Mineral Oil) Regulations, Cap. 122, 1960 

- Local Government Act, Cap. 109, 1963 

- Area Councils Rates and T.xes (General Provisions) Regulations, Cap. 109, 
1963 

- Building Act, Cap. 17, 1964 

- Basse Area Council Constitution Regulations, Cap. 109, 1964
 

- Brikama Area Council Constitution Regulations, Cap. 109, 1964
 

- Georgetown Area Council Constitution Regulations, Cap. 109, 1964
 

- Kerewan Area Council Constitution Regulations, Cap. 109, 1964
 

- Kuntaur Area Council Constitution Regulations, Cap. 109, 1964
 

- Mansakonko Area Council Constitution Regulations, Cap. 109, 1964 

- Courts Act, Cap. 36, 1964 

- Subordinate Courts (Civil Proceedings) Act, Cap. 177, 1964 

- Continental Shelf Act, Cap. 32, 1965
 

- Building Re.gulations, Cap. 17, 1966 

- Interpretation Act, Cap. 97, 1966
 

- Territorial Sea and Contiguous Zone (Amendment) Act, No. 9 of 1969 

- The Construction of the Republic of The Gambia, No. 1 of 1970 

- The Fisheries Act, No. 9 of 1971 

- The Gambia Utilities Corporation Act, No. 19 of 1972 

- The Gambia Utilities Corporation (Water Supply) Regulations No. 19 of 1972 

- Ports Act, No. 21 of 1972
 

- Ports (Ferries) Regulations, 1973 

- Ports (Wharves) Regulations, 1973 

- City of Banjul Act, No. 5 of 1973 

- Prohibition of Excavation of Sand (Beaches in Western 
Cap. 109, 1973 

- The Gambia Gazette, Notice No. 91/77, 18th April 1977 

- Wildlife Conservation Act, No. 1 of 1977 

- Fisheries Act, 1977 

- Ports (Amendment) Act, 1977 

- Gambia National Investment Board Act, No. 7 of 1977
 

- Fish Marketing Corporation Act, 1977 

- Forestrz Act, and Regulations, 1977 
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II. Current International Assistance Programs Related to theAppendix 

Sector No. 

Forestry 
1. 
2. 

3. 

Fisheries 

4. 
5. 

1. 
2. 

3. 

(I 
W' 

Range 
Management 

1. 

2. 

3. 

Agricultural 
Development 

4. 
5. 
6. 

1. 

Agent* 

[INSO/CILSS 


UNSO/CILSS 

FAO 

BADEA 

USAID/FRG/BADEA 


EEC 

UNDP/FAO/BADEA 


IJNDP/UK 

UNSO/CILSS 


UNSO 


BADEA/FAO 


USAID 

USAID 

NETHERLANDS 

UK/IDA/BADEA 


Description 

-Green buffer zones around villages 
-Fire protection and management of nat­
ural vegetation 


-Equipment loan: vehicles, nursery 
equipment 

-Nursery equipment provided 

-Integrated reafforestation programme 

-Artisanal fisheries development 

-Integrated fisheries development
 
(training, marketing, storage, hand­
ling, both industrial and artisanal) 


-Study of fish resources in Gambia
 
Rier, part of barrage project 


-Pasture development and protection of
 
land around livestock water points 

-Livestock watering points development:
 
wells and boreholes 

-Animal disease control at livestock
 
watering points 

-Mixed farming and resource management 

-Trypanosome tolerance research 

-Animal health care, drug supply 


-Integrated rural development project:
 
civil works, technical assistance, ex­
tension training, roads, etc. 


Environment _/ 

Status 

Proposed
 

Proposed
 

Ongoing
 
Completed
 
Funded 

Ongoing
 

Ongoing
 

Proposed
 

Proposed
 

Ongoing
 

Ongoing
 
Ongoing
 
Proposed
 
Starting (1980)
 

Ongoing
 

ISource: 
 U.S. AID. 1980. (not an exhaustive list)
 

*Abbreviations defined following table
 



Appendix 11. Curre-it [nternlioiial A sIntaIicu: Iro(jr.-ll; Reilted to the .:ihvirullltuit (Continlued) 

Sectoi No. 

A(rJi c u.I Lural 
I velomeut 
continued 

2. 
3. 

4. 

5. 

6. 

7. 
8. 

Water Supply 
and 

Conservation 
1. 
2. 

3. 
4. 

5. 

Health 

6. 
7. 

1. 
2. 
3. 

4. 

5. 
6. 

7. 

8. 

Atqunt 

UNDIP/FAO 
UNCDF 


IDA/BADEA 


ADB 


NETHERLANDS 


PRC 

UNDP/UK/UNOTC/ 

USAID/CIDA 


EEC 

UNDP/WMO 


USAID 

UK 


FRG 


UNDP/UNICEF 

UNSO/UNDP 


EEC 

UNFPA/UNESCO 

UK 


PRC 


MRC 

Red Cross, Re-

ligious Missions 

UK/WIIO/IDA/ 

UNFPA/USAID
 
LIBYA 


Ie:;criiptioil 


-Crori protection 
-I-V_-intenance and improvement of irriga­
tiu structures 

-Vegetable and horticulture develop­
ment pilot scheme at Yundum 

-Cotton development scheme, pilot pro­
ject in URD 


-Development of Jakhaly-Patcharr Swamp:
 

Feasibility study 


-Irrigated rice expansion 

-Studies for the irrigated development
 
of the Gambia River 


-Water pumps for community development 
-Strengthening of hydrometeorlogical 
services 


-Soil and water resourceF management 

-Rural piped water supply 

-German rural water supply project
 
(boreholes) 


-Rural water supply, wells program 

-Countrywide hydrogeological survey 


-Banjul sewerage improvement plans 

-llealth center in Serrekunda 

-Maternal and child health program 


-Health center construction, technical
 
assistance 

-Tropical disease research 

-Miscellaneous health care
 

-National primary health care program 


-Medicine and equipment donations 


status
 

Ongoing 

Ongoing
 

Started
 

Ongoing
 

Complete in 1980
 

Complete in 1980
 

Ongoing
 

Ongoing
 

Ongoing
 
Funded
 
Ongoing
 

Feasibility study started
 
Ongoing
 
Proposed
 

Ongoing
 
Approval
 
Ongoing
 

To start, 1980
 
Ongoing
 

Ongoing
 
Done, interest expressed
 

Ongoing
 



Appendix II. Current International Assistance Programs Related to the Environment (continued)
 

"iector No. Agent Description 


Energy
 

ADB: 

BADEA: 

CIDA: 

CLSS: 

EE'C: 

PA9: 

FRG: 


_ IDA: 
%n MRC: 

I.RC: 

UK: 
UNLL' : 
UNDP: 

UNESCO: 
UNFPA: 

UNICEF: 

UNO C: 


UNSO: 

USAID: 


WHO: 
WMO: 


I. IDA -Alternative fuel supply study 
2. UNSO -Formulation of natural energy policy 

and action program to year 2000 

Abbreviations Used Above
 

African Development Bank
 
Arab Bank for Economic Development in Africa
 
Canadian International Development Agency
 
Permanent Interstate Committee on Drought Control in the Sahel
 
European Economic Community
 
Food and Agriculture Organization
 
Federal Republic of Germany
 
International Development Agency (World Bank)
 
Medical Research Council
 
People's Republic of China
 
United Kingdom
 
UN Capitol Development Fund
 
United Nations Development Program
 
UN Educational, Scientific, and Cultural Organization
 
UN Fund for Population Action
 
UN Children's Fund 
UN Office of Technical Cooperation
 
UN Sahel Office
 
United States Agency for International Development
 
World Health Organization
 
World Meteorological Organization
 

Status
 

Complete
 

Proposed
 



INTENTIONALLY
 
LEFT
 

BLANK
 



APPENDIX III 

Misdellaneous Reports on The Gambia 

67
 



INTENTIONALLY
 
LEFT
 

BLANK
 



V4V 

gy ~ V%*11 est117 Fi 

-I , 0 

+I: 'A4~~ 

ILI 

r.IWM ~JIM.~ y0.'.04~V~QUP 1~ ~$Q 

54t4 

.4 4 

W4I *7V, 6i~p i4.rp d1*%&&I,4 ase 

MissinJon,.v opevt of mt Gambi River Al ouet ulse1a bsiW1 II 

1Barf V. 1.~977. Goudater anddrinageniomnahettuis -

HuygenY3. P 9 77, ',Comp restum' tdproject ebai 

thequinerae deeomn of the7mbit oRie (yrGa~atdd~l G~bavr basin 

Evat7C- 1977 Dexm of t e Gabi Rive basi 
Heett aH D.977. Ladrspue appraigal ~- I ~
 

Hubb-7Wardli V. H. 1977. Nai anionat, eniomna helh 
 -uim
 

Hugn JI. P, A- forsii stuof the basin 

Leiu . 1~9717, Intgrautedadeveopen of the Gemegas pavr basi (hI - ­

LavratC.-oda Annex of taogetsruction197. prodctio 
A.a'S 

e 0.I< 19 7Ma a a -~ - ­~ c 

Mal H. J. 197A Economicanalysis AA.. 

Wagneur, gricultual-surve-of-the-en-gales-par--ofthe-basi. 1977. 

Warac -lmn -H- --198 --. urtoa I nlsso rdcio tag s 



INTENTIONALLY
 
LEFT
 

BLANK
 



Appendix IV
 

Bibliography
 

1. Agriculture 

2. Energy
 

3. Fauna and Wildlife Conservation
 

4. Fish and Fisheries
 

5. Flora and Forest Resources
 

6. Geology, Paleontology, and Mineral Resources
 

7. Social and Economic Aspects
 

71
 



INTENTIONALLY
 
LEFT
 

BLANK
 



1. Agriculture and Soils
 

Anon. 1977. Mission to The Gambia. Soil Conservation 42(7):11-14.
 

Ashrif, M. I. 1966. Pre-emergence herbicide trial on groundnuts in The
 
Gambia. Pans Ser. C. 12(4):203-210. 

Ashrif, M. I., S. H. Evelyn, and I. Thorton. L'arachide en Gambie: Resul­
tats de'essais sur parcelles choisies au hazard (Groundnuts in The Gambia: 
The results of trials on plots selected at randon (on farms in different 
parts of the country)]. Oleagineux 17(7): 611. 

Ashrif, M. I. and I. Thorton. 1965. Effects of grass mulch on groundnuts in
 
The Gambia. Experimental Agriculture 1:145-152.
 

Davy, E. G., F. Mathei, and S. I. Solomon. 1976. An Evolution of Climate and
 
Water Resources for Development of Agriculture in the Sudano-Sahelian 
Zone of West Africa. Geneva: World Meteorological Organization, Special
 
Environmental Report. xv + 289 pp. (Order No. WMO-No. 459). 

Dawe, M. T. 1921. Report on the Agricultural Conditions and Needs of The
 
Gambia. London: Crown Agents, for the Government of The Gambia. 52 pp. 

Dudgeon, G. C. 1911. The Agricultural and Forest Products of British West
 
Africa. London: Murray. 170 pp. (Revised 1922).
 

Dunsmore, J. R. et al. 1976. The Agricultural Development of The Gambia: 
An Agricultural, Environmental and Socio-economic Analysis. Land Resource 
Study No. 22. Surbiton, Surrey, United Kingdom: Land Resources Divi­
sion, Ministry of Overseas Development. 450 p.
 

Eicher, C. K. 1970. Research on Agricultural Development in Five English-
Speaking Countries in West Africa. New York: The Agricultural Develop­
ment Council. 

Evelyn, S. H., and I. Thornton. 1964. Soil fertility and the response c'_f 
groundnuts to fertilizers in the Gambia. Empire Journal of Experimental 
Agriculture 32:153-159. 

Food and Agriculture Organization. 1964. Report to the Governments of Senegal
 
and Gambia (on] Integrated Agricultural Development in the Gambia River 
Basin. Rome: FAO,Report No. 10824/E. 61 pp. 

FAO and World Bank. 1975. The Gambia: Agricultural Development Project, 
Agriculture. Rome: FAO/World Bank Cooperative Program, 2 vols. Draft 
Report No. 33/75 GAM. 3. 

Fortuner, R. 1975. The root parasitic nematodes associated with rice in
 
Senegal and Mauritania. Cah. ORSTROM 3io., 10:147-159. 

Fortuner, R. and J. Amougou. 1973. Tylenchorhynchus gladiolus n. sp. 
(Nematoda: Tylenchida), a nematode associated with crops in Senegal and 
Gambia. Cah. ORSTROM Bio. 21:21-24. 

73
 



Fortuner, R., and G. Merny. 1973. Root parasitic nematodes on rice in Lower 
Casamance (Senegal) and Gambia. Cahiers OSTROM, Biologie 21:3-20.
 

Hill, I. 0. 1968. Notes on the Soils of Western Division, The Gambia.
 
Surbiton, Surrey, United Kingdom: Directorate of Overseas Surveys,

Land 	 Resources Division, No. PR 9/68. 

Huxley, F. 1949. Exploration in Gambia. Geographical Magazine 22: 271-277.
 

Kanyi, A. 1969. Groundnuts and the Gambia river: basis of country's economy.
 
New Commonwealth 45(10) :457-458.
 

Marenah, L. J. 1975. The effect of fertilisers on groundnut yield in The
 
Gambia. World Crops 27(2) :81-82.
 

Merny, G. and C. Netscher. 1976. Heterodera gambiensis n sp., a parasite of 
millet and sorghum in The Gambia. Cah. ORSTROM Biol., 11:209-218. 

Mettrick, H. and D. C. Kemp. 1978. Oxenisation in The Gambia. An Evaluation. 
London: Ministry of Overseas Development. 68 pp. 

Republic of The Gambia. 1980. Five Year Plan for Economic and Social Develop­
ment, July 1975-June 1980. Barjul: The Government Printer. 

Republic of The Gambia. 1979. Preparation Report for a Rural Development 
Programme, 1980-1985. Banjul: Ministry of Agriculture and Natural Re­
sources, Coordinators Office, Rural Development Project. Main report and 
annexes.
 

Republic of The Gambia, Department of Agriculture. 1975a. Food Self 
Sufficiency for Man and Livestock in The Gambia. Yundum: Department 
of Agriculture. 3 pp. and Appendices. Mimeographed.
 

------ 1975b. The Gambia: Land and Vegetation Degradation Survey: The
 
Need 	 for Land Reclamation by Comprehensive Ecological Methods. Yundum: 
Department of Agriculture. 28 pp. Mimeographed.
 

Thornton, I. 1965. Nutrient content of rainwater in The Gambia. Nature
 
205: 	1025.
 

1960.
- Soil of The Gambia. Agricultural Note No. 4.
 

U.S. 	Agency for International Development. 1979. Gambia Mixed Farming and
 
Resource Management Project. Project Paper and Annexes. Washington, D.C.:
 
AID/W 635-0203. 

Verdellen, J. 1973. The Ecological Basis of Agriculture and Production Pat­
terns in the Upper River Division of The Gambia. Basse: Community 
Services. 47 pp.
 

Webb, fl.A. 1959. Problems of fertilizer use in tropical agriculture.
 
Outlook on Agriculture 2(3):103-113.
 

74
 



1954. The Mineral Deficiencies of Some Gambian Soils. In Proceedings
 
of the 2nd Inter-African Soils Conference, Leopoldville, 9-14 August
 
1954, C.C.T.A. Document 28, Section III Bc, pp. 419-424.
 

Weil, P. M. 1969. Recent agricultural development rasearch in The Gambia.
 
Rural Africana 8:37-46.
 

Weitenberq, A. J. 1977. Food and Agricultural Products Processing in The
 
Gambia. Mission Report. Addis Ababa: UNECA Industry Division. 38 pp.
 

Wye College (University of London) Exploration Society. 1967. The Report of
 
The Gambia Ox-Ploughing Survey 1966. Ashford, Kent, UK: Wye College.
 
68 p.
 

75
 



2. Energy
 

Bota, K. B., J. Heinstein, and J. D. Walton (eds). 1979. Proceedings of the
 
African Solar Energy Workshop, May 21-26, 1979, Atlanta, Georgia, USA,
 
Vol. I. Summary Report. Atlanta, Georgia: Atlanta University, Resource
 
Center for Science and Engineering.
 

Chatel, B. 1976. Solar energy applications for the arid areas. In Shaw, E.
 
(ed.) NESEA 76: Decision Making in Solar Technology. Conference and
 
Exhibition of the New England Solar Energy Association, Amherst, Massachu­
setts, pp. 525-531.
 

Opnshaw, K. 1978. Woodfuel - a time for re-assessment. Nat. Res. Forum
 
3:35-51.
 

76
 



3. Fauna and Wildlife Conservation 

Andersson, L. G. 1937. Reptiles and Batrachians collected in The Gambia by 
GastLav Svensson and Birger Rudebeck (Swedish Expedition 193L), determined
 
by L. G. Andersson. Arkiv for Zoologi 29(16):1-28.
 

Brusewitz, G. 1971. Nature in Gambia: A Handbook by Gunnar Brusewitz. 
Stockholm: Vingressor/Club. 60 pp.
 

Budgett, J. S. 1901. On the ornithology of the Gambia River. Ibis 8:481­
497.
 

Cawkell, E. M., and Moreau, R. E. 1963. Notes on birds in The Gambia. Ibis
 
105: 156-178.
 

Clarke, J. R. 1953. The hippopotamus in Gambia, West Africa. Journal of Mam­
malogy 34:299-315. 

Dupuy, A. R. and J. Verschuren. 1979. Wildlife and parks in Senegal. Oryx 
14:36. 

Gore, 	 G. 1964. Birds of The Gambia: A List of One Hundred Commonest Birds. 
Bathurst: Government Printer. 21 pp. 

Gore, M. E. J. 1976. Field Check-List of the Birds of The Gambia. Banjul: 
The Gambia Ornithological Society . 18 pp. 

Gore, M. 1977. Abuko points to the "uture. Wildlife 19:458-461. 

Gunderson, V. 1977. Some observations on the ecology of Colobus badius 
temmincki, Abuko Nature Reserve, The Gambia, West Africa. Primates 
18: 305-314. 

Haywood, A. H. W, 1933. The Gambia: the preservation of wild life. Journal 
of the Society for the Preservation of the Fauna of the Empire 19:34-37. 

Hopkinson, E. 1917. Birds of The Gambia. Journal of the African Society 
16:297-305. 

. 1936. The ducks of The Gambia. Journal of the Royal African Society 
35:48-52. 

..... .1929. Birds of The Gambia. Elder Dempster Magazine 7:129-132. 

1923.-. The game-birds and pigeons of The Gambia. Avicultural 
Magazine [4th Series, Vol. 6.], 125-131, 166-172, 183-187, 207-215, 
231-237. 

Johnson, E. 1937. List of vanishing Gambian mammals. Journal of the Society 
for the Preservation of the Fauna of the Empire 31:62-66. 

Ohman, P. and R. Staav. 1973. Birds of The Gambia. Wildlife 15:380-383. 

Parker, 1. S. C. 1973. Prospects for Wildlife Conservation in The Gambia: 
Report to the ODA/ORD Gambia Land Resources Development Project. Nairobi, 
Kenya: Wildlife Services Ltd.
 77 



Rendall, P. 1892. Notes on the ornithology of The Gambia. Ibis 6:215-230.
 

Robins, E. 1970. The Ebony Ark. New York: Taplinger.
 

Sikes, S. 1974. How to save the mermaids. Oryx 12:465-470.
 

Sims, T., and 0. Andrew. 1969. Birds of The Gambia: The Second Hundred.
 
A Collection of Another 
The Gambia. Bathuzst: The 

Hundred Most Conon Birds Which 
Gambia Information Services. 

Can 
20 

Be 
pp. 

Seen in 

3purgeon, 
238. 

D. 1974. Sea cows eat their way to domestication. New Scient. 63: 

Thomson, L. 1970. The Gambia's first nature reserve. Oryx 10(5):293-295. 

78
 



4. Fish and Fisheries
 

Anon. 1977. Report on the Artisanal Fisheries Development and Training 
Mission to Nigeria, Benin, Ghana and The Gambia. January/February 1975. 
Rome: FAO. FAO/TF/RAF--80-(c)-(Nor). 61 pp.
 

Gambia studies spiny lol;ter eecline. Marine Fisheries Review 38(12):
 
30-31.
 

1976. 
Project Proposal: "Pilot Project for Handling, Processing and Marketing 
of Fish," (May/June 1976). Rome: FAO. FAO-TF-RAF--20 (f)-(NOR). 30 pp. 

-. Report of the FAO/NORAD Mission to West Africa on the NORAD
 

Aubray, R. 1978. Country study: Gaxbia. Consultation to Prcmote the Fishery
 
Development Programme in the Sahel. Rome: FAO, Doc. No. CILSS: CAS /
 

PECH-/78/Inf. 5.2.
 

Boulenger, G. A. 1900. List of the fishes collected by Mr. J. S. Budgett in
 
tne River Gambia, by G. A. Boulenger, F.R.S., F.Z.S., with notes by J. S.
 
Budgett, F.Z.S. Proceedings of the Zoological Society of London 1900,
 
511-516.
 

Conand, F., a.id Franqueville, C. 1973. Identification and seasonal distribu­
ticn of Carangid larvae off the coasts of Senegal and Gambia. Bulletin
 
de l'Institut Fondamental d'Afrique Noire, Ser. A 35(4):951-978.
 

Daqet, J. 1960. La faune ichtyologique du bassin de la Gambie (The ichthyo­
logical fuana of the Gambia basin]. Bulletin de 1'I.F.A.N., Ser. A
 
22 (2) :610-619. 

Domain, F. 1972. Poissons demerseaux du plateau continental senegambien
 
[Demersal fish of the Senegambian continental shelf]. Dakar: ORSTOM,
 
Centre de Recherches Oceanographiques, DSP No. 38. 26 pp.
 

Jaleel, S. A. 1969. Report to the Government of The Gambia- Improving the
 
Domestic and Export Marketing of Fish and Fishery Products. Rome: FAO.
 
FAO/UNDP Rep. No. TA 2560. 18 pp.
 

Johnels, A. G. 1954. Notes on fishes from the Gambia River. Archiv for
 
Zoologi Ser. 2 6(17):327-411.
 

King, H. 1979. A Review of the State of Fisheries in The Gambia. Fisheries
 
Pub. No. 32. Banjul: Ministry of Agriculture and Natural Resources,
 
Banjul: 25 pp. 

Svensson, G. S. 0. 1933. Fresh Water Fishes from the Gambia River (British
 
West Africa): Results of the Swedish Expedition, 1931. Stockholm: Kung.
 
Svenska Vetenskapsakademiens Handlingar, 34d. Series 12(3):102 pp.
 

Taylor-Thomas, A. 0. 1976. The Interdependence of Gambia's Artisanal and
 
Industrial Fishing Sectors. Fisheries Publication No. 30. Banjul:
 
inistry of Agriculture and Natural Resources, Fisheries Division, 9 pp. 

79
 



Taylor-Thomas, A. 0. 1976. A Review of the Fisheries of the River Gambia.
 
Fisheries Publication No. 31. Banjul: Ministry of Agriculture and
 
Natural Resources, Fisheries Division. 5 pp.
 

1973.
- Concise Description of the Fisheries of The Gambia. Fisheries
 
Publication No. 7. Banjul: insitry of Agriculture and Natural Resources, 
Fisheries Division.
 

1973. 

During ission of R/V Viandra, August 11-25, 1973. Fisheries Publication
 

- List of Species of Fish in Gambian Territorial Waters Caught
 

No. 6. Banjul: Ministry of Agriculture and Natural Resources, Fisheries 
Division.
 

1972. Fishery Products of The Gambia. Fisheries Publication, No. 5.
 
Banjul: Ministry of Agriculture and Natural Resources, Fisheries
 
Division.
 

1972. The Gambia's Oyster Industry. Fisheries Publication No. 3.
 
Banjul: Ministry of Agriculture and Natural 73sources, Fis1"eries Division. 

1972.-. Marketing Fish in The Gambia. Fishing News International 
11(7) :31-32. 

......-- 1971. The Smoked Bonga Industry of The Guibia. Banjul: Ministry of 
Agriculture and Natural Resources, Fisheries Division. 

Thomas, A. J. 1966. Report to the Government of The Gambia on the Fisheries 
of The Gambia. Rome: FAO. FAO/EPTA Rep. No. TA 2223. 34 pp.
 

80
 



5. Flora and Forest Resources
 

Aubreville, A. 1949. Climats, forets et desertification de l'Afrique
 
Tropicale. Paris: Soc. d'Edit. Geog., Mar. et Col.
 

Dawe, M. T. 1922. List of Plants Collected in The Gambia. Bathurst: Govern­
ment Printer. 11 pp.
 

Edberg, E. 1973. Botanisera i Gambia [To botanize in Gambia]. Faltbiologen
 
26(5) :6-7.
 

Giglioli, M. E. C., and D. F. King. 1966. The mangrove swamps of Keneba,
 
lower Gambia River basin: 3. Seasonal variations in the chloride and
 
water content of swamp soils, with observations on the water levels and
 
chloride concentration of free soil water under a barren mud flat during
 
the dry season. Journal of Applied Ecology 3: 1-19.
 

Giglioli, M. E. C., and Thornton, I. 1965. The mangrove swmaps of Keneba, 
lower Gambia River basin: 1. Descriptive notes on the climate, the 
mangrove swamps and the physical composition of their soils. Journal of 
Applied Ecology 2:81-103. 

Johnson, M. S. 1978. Inventory of Mangroves Above the Proposed Gambia River 
Barrage at Yelitenda, The Gambia. Surbiton, Surrey, England: Ministry 
of Overseas Development, Land Resources Development Centre, Project Report 
54, GAMBI-10-1/REP-54/78. 

1975.-. Forest Inventories in The Gambia: A Consultancy Report.
 
Surviton, Surrey, UK: Ministry of Overseas Development, Land Resources
 
Division.
 

Openshaw, K. 1973. The Gambia: A Wood Consumption Survey and Timber Trend 
Study 1973-2000. Report to the ODA/LRD Gambia Land Resources Develop­
ment Project. Penicuik, Midlothian, UK: International Forest Science
 
Consultants. 

Moloney, A. 1887. Sketches of the Forestry of West Africa With Particular
 
Reference to its Present Commercial Products. London: Low, Marston,
 
Searle and Rivington. 533 pp.
 

Percival, D. A. 1968. The Common Trees and Shrubs of The Gambia. The
 
Gambia: Government Printer. 62 p., mimeographed.
 

Rattray, J. M. 1960. The Grass Cover of Africa. Rome: FAO.
 

Rosevear, D. P. 1937. Forest Conditions of The Gambia. The Empire Forestry 
Journal 16:217-226.
 

Ruxton, J. P. 1949. A Preliminary Note on the Vegetaticn of Gambia. Journal 
of the Oxford University Forestry Society, 3rd Series, pp. 35-40. 

Thornton, I., and Giglioli, M. E. C. 1965. The mangrove swamps of Keneba, 
lower Gambia River basin: 2. Sulphur and pH in the profiles of swamp 
soils. Journal of Applied Ecology 2: 257-269. 

81 



Williams, F. N. 1907. Florula Gambica: Une contribution a la flore de la
 
Colonie Britannique de la Gambie (...a contribution to the flora cf the
 
British Colony of Gambia]. Bulletin de l'Herbier Boissier 7(2):81-96.
 

82
 



6. Geology, Paleontology, and Mineral Resources 

Anon. 1977. The Gambia mining (ilmanite exploration). Stand. CharC Rev. 
2:42.
 

-. Ilemite revival on the way? The Gambia News Bulletin 191977. 
February, p. 2.
 

1977. Ten million tons of kaolin will give basse a new industry. 
The Gambia News Bulletin 10 February, p. 1. 

1975. 

try. World Min. 28(12) :70.
 

-. Gambia study program seeks revival of beach sand mining indus-

Davies, A. M. 1927. Report on the marihe Mollusca and other remains from 
near Barra Point, Gambia. Gold Coast Geological Survey: Bulletin 
No. 3. pp. 35-36. 

Great Britain, Overseas Geological Survey, Mineral Resources Division. 1966. 
Examination of a Further Eight Mineral Samples from Diamond Prospecting 
in the Gambia. London: Special Report No. 244, M6386/39. 

undated. Mineral Examination of Alluvial (Pottery) Clays and Sand
 
from The Gambia, West Africa. Special Report No. 185.
 

Martin, V. and C. Becker. 1972. Some notes on early prehistoric sites in
 
Senegal and The Gambia. Bull. Liason ASEQUA (Dakar) 35-36:23-48.
 

Mentik, H. G. undated. Micropalaeontological Examinations of Samples from
 
the Water-Boreholes, Massembe 1 and Bathurst 1, Gambia, W. Africa. London:
 
Overseas Geological Surveys, Mineral Resources Division. Mimeographel.
 

Michel, P. 1973. Les Bassins des Fleuves Senegal et Gambia: Etude Geomorpho­
logique [The Basins of the Rivers Senegal and Gambia: A Geomorphological 
Study]. Paris: Office de la Recherche Scientifique et Technique Outre-
Mer. 752 pp., 3 vols. (Memoires ORSTOM 63). 

1972.-. The Quaternary influvial basins of Senegal and The Gambia 
(West Africa). Palaeocol. Afr. Surrounding Islands, Anarctica 6:81-83. 

-. Chronologie du Quaternaire des bassins des fleuves Senegal .:
1970. 

Gambia, de synthese [Chronology of the Quat.rnary in the basins of t .
 
rivers Senegal and Gambia]. Association Senegalaise pour lEtude de
 
Quaternaire de l'Ouest Africain, Bulletin de Liaison 25: 53-64.
 

1969. 

fleuves Senegal et Gambie pendant le Quaternaire [The major :ages in the
 
morphogenesis in the basins of the rivers Senegal and Gambia during the
 
Yuaternary]. Bulletin de l'Institut Fondamental de l'Afrique Noire
 

-. Les grandes etapes de la morphogenese dans les bassins de-


Ser. A 31(2):293-324. 

1960. Recherches geomorphiques en Casamance et en Gambie meridionale 
[Geomorphic research in the Casamance and southern Gambia]. Dakar: 
Rapport Bureau Rechercnes Geol. Min. 67 pp. 

83 



O'Reilly, M. P. 1958. A Laboratory Study of a Lateritic Gravel Profile from
 
The Gambia. Great Britain: Department of Scientific and Industrial
 
Research (DSIR), Road Research Laboratory. Research Note No. RN/3222/
 
MPO'R.
 

Papy, L. 1975. The fluvial basins of Senegal and The Gambia - t-he ideas of
 
P. Michel. Cah. Outre Mer. 109:92-96.
 

Paterson, D. S., comp. 1970. Annotated Bibliography on the Geology, Mineral
 
and Water Resources, Mining and Mineral Industry of The Gambia, 1903­
1970. London: Ihstitute of Geological Sciences, Preliminal-j Note
 
No. 318.
 

1970. 

Resources, Mining and Mineral Industry of the Gambia. London: Institute
 
of Geological Sciences, Preliminary Note No. 319.
 

- Unpublished Reports on the Geology, Mineral and Water
 

1964. 

Resources of the Gambia. London: Overseas Geological Survey, Mineral
 
Resources Division, Preliminary Note No. 83.
 

-. Annotated Bibliography on the Geology, Mineral and Water
 

Republic of The Gambia, Legislative Council. 1959. Exploration for Petro­
leum Deposits in the Gambia: Exchange of Correspondence Between the B.P.
 
Exploration Company Ltd. and the Government of the Gambia. Bathur.t:
 
Government Printer, Sessional Paper No. 6 of 1959.
 

Savery, G. 1958. Gambia's first heavy industry. West African Review 29(367):
 
281-283.
 

Taylor-Thomas, A. 0. 1963. Gambia: geology and major r:)lief features.
 
Journal of King's College Geographical Society 14:32-35.
 

U.S. Bureau of Mines. 1975(?). Mineral Industries of Africa. Washington,
 
D.C.: U.S. Dept. of Interior, Bureau of Mines.
 

Williams, F. H. P. 1961. Notes on a Visit to The Gambia. Great Britain:
 
Department of Scientific and Industrial Research (DSIR), Road Research
 
Laboratory, Research Note No. RN/4089/FHPW.
 

Other
 

World Petroleum Reports for The Gambia, 1973-74. World Pet. Rep. 19:63; 20:57.
 

Annual mining review articles on The Ga,:bia, 1975-1979. Min. Annu. Rev. 
(London). 1975:438; 1976:460; 1.• : ; 1978:501; 1979:501. 

84
 



7. Social and Economic Aspects
 

Bingen, R. J. 1977. Research/Studies in Sahel Francophone West Africa:
 
Gambia. Washington, D.C.: U.S. AID Pub. No. PNAAD513, 15 p.
 

CILSS. 1977. Marketing, Price Policy and Storage of Food Grains in the
 
Sahel. A Survey. Vol. 1I. Country Studies. Bamako, Mali: CILSS.
 

Franks, J. A. and R. L. Minnis. 1978. Material and child Health/Family

Planning Project for The Gambia, West Africa and The People's Republic
 
of Benin, West Africa: Progress report, July-Dec. 1977. Washington,
 
D.C.: U.S. AID Pub. No. PNAAF425, 171 p.
 

Haswell, M. 1975. The Nature of Poverty: A Case History of the First
 
Quarter-Century after World War II. London: Macmillan Press Ltd.
 
xvii + 234 pp. (Based on a study of Genieri, The Gambia].
 

International Monetary Fund. 1975. Surveys of African Economies. Vol 6. 
The Gambia, Ghana, Liberia, Nigeria and Sierra Leone. Washington, D.C.: 
IMF, xxvi + 480 pp. 

Peil, M. 1977. Unemployment in Banjul: the farming/tourist tradeoff.
 
Manpower and Unemployment Research 10:25-29.
 

Swindell, K. 1978. Family farms and migrant labour: the strange farmers 
of The Gambia. Can. J. Afr. Studies 12:3-7. 

1978.- Migrant groundnut farmers in The Gambia: the persistance of a 
nineteenth century labor system. Int. Migr. Rev. 11:4!2-472.
 

U.S. Agency for International Development. 1980. Country Development Small
 
Program Statement, FY 82: The Gambia. Washington, D.C.: U.S. AID.
 

U.S. 	State Department. 1980. Background Notes: The Gambia. Washington,
 
D.C.: U.S. State Dept. Bureau of Public Affairs.
 

Weil, P. M. 1973. Wet rice, women, and adaptation in The Gambia. Rural
 
Africana 19:20-29.
 

85
 


