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Water levels

Total number of statfouns in 1904 (1) 25
Stations cquipped with recorders (2) 4
Percentape of (2) to (1) 16
Density of stations/1000 sa km 0.225
Average ength of records (years) 17

Dischargoe

Total nuumber of stations in 1904 145
Density of stations/10U0 sq km 1.3
Averape lenpgth of records 5

In the report identified above, the Ministry of Lands and Mines lists the fol-
lowing hvdrometric stations in operation as of 1976:

Table 1. Hlydrometric Stations, 1976

No. of No. of stations
On main On automatic in operation for

Basin ___river tributaries Total stations last 10 years
Cavalla 1 1 2 1 1

St. John 2 4 6 2 !

St. Paul 2 1 3 - 2

Cestos 1 - 1 - 1

Lofa 1 1 2 2 -

Mano 1 4 5 2 1
Sehnkwehn 1 - 1 - 1

Mafa 1 - 1 - -

Small coastal

streams/creeks 2 - 2 1 -

Total 12 11 23 8 7

There are now 29 stations in eight river basins (the location of new stations
wias unavailable), and additional stations arce planned.

Water Usc and Moz ooment

Legal and Institutions! iramcwork. Chapter 5 of the draft Natural Resources
Law directs the Winistry of ndlfxrliwre to prevent wastage and inadequate util-
ization of water resources and to develop and cantrol those resources for the
improvement: of agricultural and forest Y:nds, ¢ to meet the present and future
needs of domostic, municipal, commerci ‘ndves i riad, power, recreational, and
other public activitices.
















at least !5 more years. Liberia thus compares very favorably with other west
African countries, many of which are already on their second or third felling
cycle. 1/

The total standing volume is estimated o be 84.5 mlllion cubic meters, of
which 11 million cubic meters are "established” {or "primary"”) species. 2/

The country's sustained yield isc estimated st between 2-3 million cubic meters,
of which anlv o saail propovtion is presently exported. 3/

Y3

Approxinutery 23y timber species are tound in Liberla. Of these, about 150
tble tor commercial exploitation; however, only 90
are potentially marketable. 4/ Natural stands of a single species are not com-
mont.  Thus, to he ouonomicnl: rorestry operations (other than plantations) must
e hased on the cuploitation of & number of scatteroed species. Many timber
speceles, sich as red ifconwond (Lophira altata) and whismore (Tarrietia utilis),
are suitaie tor coastruction. There are also cabiner and veneer woods, in-
cluding cveral African mahoganies: lovoa kiaincana, Khaya ivorensis, and

K. anchotheca.  The counntry's wnosc valuable commercial timber is found in the

:
species occour in volumes sult.

mone of evergreen and semi-evergreen lowland rain forest, which constitutes the
bullk of Libeiia's forest reserves.

Tesourees, s oshown iu Table 2, the bulk of wood production
. L o - )
I utilized 5 o source Firewood is the prime source of fuel in Li-
boeria, as (o o throughout “ivive.  Thoush the percentage of wood production

) h ) I [s)
devoted co fivovood hos beea sweadily deciining (from 907 in 1966 to 67% in
976 due to a signilicent incrense in indusrtrial roundwood production, the

] y

total amount of wood bdeing us 2l Jor fuel has deen increasing.

)

Table 2. iood Production {'000 of cubic meters) 5/

Prodyct 1UGh 1970 1976
Total Routdwond procuction 1,098 1,460 2,051
Total HMxports 23 L4OF 220F
Fuelwocd and charcoal 991 1,170F 1,366F
Industrial roundwood 107 290 685
Saviloss ond veneer 42 220 605
dther italoszerial rw. 65 70F 80F

F = FAD estimai..

1/ Forestry Development Authority, 197
2/  ATLANTA Industric, 1977.

3/ World Bank, 1978.

4/ ATLANTA TIndustrie, 1977.

5/ Food and Agriculture Organization, 1977.
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Figure 9. Geologic mapping of Liberia.

tracts of metamorphosed sedimentary and volcanic rocks with which iron~formation
is commonly associated, are in the Bea and Tokani Mountains and throughout the
Kpo Range. They represent potentially large iron ore reserves. Diamonds have
been found in placer deposits along the Lofa and Mano Gbeya river systems, and
In the Zoi-Kumgbo area. Many of the placers contain minerals such as picroil-
menite, pyrope-garnet, and chrc..e-diopside that are characteristic of kimber-

lite.

Area 3 - Zorzor Quadrangle. Gold has been mined from alluvial deposits along
tributarifes of “aya and Mawi creeks in the K{liwu-Zolowo area 10-20 km southwest
of Zorzor. Production in the area has been on a small scale. Gold has been
found in many other parts of the quad, but not in deposits that warrant exten-—
sive development. Diamsnd=s hove heen mined on a small scale in the reglon near
Zorzor. ltabirvite and fron-formation occur in the quad, but the quantity and
commerelal oepl Iration.

grade are not sufficient for

sematite and goethite iron ores
Nimba are estimated at 250 million
Predom-

Area 4 - Sanokole_ﬁuadrung{g. At Mt 1,
are being mined by LAMCO. Deposits at Mount
tons of 677 iron content, and 700 million tcns at 40-45% {ron content.
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Demand on Mineral Resources.

e 1974 1975 1976
[ron ore ('0GU metric tons) L/ 14,920 13,770 14,010
Diamonds ('U00 carats) g/ 636 406 320
Gold (kg) 90 140 n.a.

Metal content.

17
2/ Exports only.

ixploitation and Management

Legal and Institutional Framework. Chapter 6 of the draft Natural Resources
Law covers the caploitation and management of mineral regources, which 1s the
responsibility of the “Ministry of Lands and Mines. All minerals, except non-
metallic construction materials, are property of the state. Liberia has been
without a formal mining code, which the World Bank helieves may have minimized
Interest in Liberia's mineral resources (other than iron ore) on the part of
Internattonal mining companies.

Concessions. The iron ore mining industry is composed of three massive mining
operatiodET all of which are foureign owned and controlled. The largest {s the
Liberfan american-Swedish Minerals Company (LAMCO) which exploits the rich Nim-
ba mountain deposits on the Guinea border. 1In 1974, its output accounted for
527 of total production. Other mining concerns include the German-Liberian
Mining Company (DELIMCO), which operates in the Salala District in the south-
west part of Bong County and accounts for 26% of production, and the National
Iron Ore Company (NIOC) which operates the Mano 2iver mine in Grand Cape Mount
County, 147 of production. Concession agreements for the development and ex-

T othireo other lroi ore sites - the Wologisi range, the Putu range
and Gbie Mountain - have been concluded or are in various stages of negotiation.

piloiration o

1/ FEuropa Publications, 1979.



























49/

U.S. Agency for International Development. 1978. Annual Budget Submlssion for
Liperia, FY 198U. Washlngton, D.C.

U.S. Agency ior International Development. 1979a. ALLDATA Report on Liheria.
Compiled rrom the Economic and Social Data Rank, PPC/PDPR/ESDS, AID.

U.S. Apency Jor International Development. 1979b.  Annual Budget Submission

for Liberta, ©Y 1981, Washington, bD.C.

U.S. Agency tor Luternational bevelopment. 1980.  Country Development Strategy

statement . Washington, D.C.

U.s. Depactment of the Interior, Bureau of Mines. 1976, Mineral Industries of

Africa. Washington, D.c.: U.S. Government Printing Offic No. 0-205-230.

.5. Department of the Interior, Fish and Wildlife Service. 1979. List of
Endangered and Threatened Wildlife and Plants. Federal Register 44(12):

J635-3654 (Nedneuddy, 17 January 1979).

u.s. (,u)lo;icnl survey and the Liberian Geological Survey. 1977. Geologic Map
of Liberia (series of ten maps). Published by the U.5. Geologl cal | bulvcy
under i. JoinL bponnotnhlp nf the sovernment of Liberia and the U.S.

Agency tor International Development

University ot Liberla, College of Forestry. 1967, Timber Trees of Liberia.

Monmrov iy
SICOTIOVid.

Van der Leeden, 1. 1975, Water Resources of the World: Selected Statistics.

Fort Washington, New York: Water Information (uw(or Inc-

Verschureu, J. 1979, Report on Wildlife, National Parks and Forestry Conser-

vat ion i Liberia. Vlupdrvu for the Government of Liberfa. Internatlonal

Unicu Im)r conservat ion of Nature and Natural Resources.

World Bank. 19/8. Current Fconomic Position and Prospects of I iberia. Wash-
ington, b.C.

World Bank. 1978. World Development Indicators. Washington, D.C.




Appendix 1 - Demographic Data 1/

Total population, mid-1979 estimate: 1,776,000

Average annual growth rate, 1968-1978: 3.1%

1978: 3.3%

Crude birth rate/l000 population, 1977: 49.7

Crude death rate/l0U0 population, 1975: 20.0

Population by age and sex, 1975: 2/

e Female Male Total
Less than 1 year «.... 29,000 30,000 59,000
l to 4 years ........ 103,000 103,000 206,000
5 to 14 years ........ 194,000 188,000 382,000
15 to 6% years «...... 425,000 409,000 834,000
Over 0% years sveaen.. 27,000 25,000 52,000
Total cvivsenneenceans 778,000 755,000 1,533,000

Population density per sq km, 1979: 18.5

Population density per sq k%m of agricultural land, 1979: 343

Urban population as /4 of total, 1974: 297 3/

Urban population growth rate, 1974: 7.9% 3/

Projected population in year 2000: 3,265,000 2/

Projected urban population as % of total in year 2000: 42% 2/

A1TT

The World Bank estimates that Liberia will achieve a net reproduction rate of

1 in 2040.

1/ Unless otherwise noted, figures are from “Selected AID Official Data,”

in Agency for International Developmeat, 1979a.
2/ Tsui, 1979.
3/ 1974 Census.



Population and Regional Distribution (19€2-1974)

(County and Major Urban Arecas)

County
{Urban Arca)

Bong
(Gbarnga)

Grand Bassa
(Buchanan)

Grand Cape
Mount

(Porkpa Dist.)
Grand Gedeh

Lofa

Maryland
(Harper;

Hontserrado
(Monrovia)

Nimba
(Yarmien clan)

Sinon
(Greenville)

A-1/2

Area Population Annual Share of
Sq Km Growth Rate Population
1962 1974 1962-74 1974
9,453 131,528 194,191 3.3 12.9
3,962 3,474 6.5
13,144 131,840 150,926 1.1 10.0
11,909 24,375 6.2
5,827 32,190 56,604 4.8 3.8
6,915 20,395 9.4
17,029 59,275 71,825 1.7 4.8
19,360 123,165 180,737 3.2 12.0
4,338 62,786 91,619 3.2 6.1
6,095 11,715 5.6
6,604 258,821 439,997 4.5 29.3
80,992 204,213 8.0
12,043 160,743 249,702 3.8 16.6
11,637 31,938 8.8
11,266 56,095 67,599 1.6 4.5
3,962 8,474 6.6
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Appendix 2 - Social and Economic Data l/

Social Datq

Average life expectancy, 1973: 43.5
Female life expectancy, 1973: 45.1
Male life expectancy, 1973: 41.9

Infarnt deaths during first year of 1ife/1000 infants, 1972: 148

Population per physician, 1974: 10,697

Population per nursing person, 1970: 4,140 2/

Population per nospital bed, 1970: 530 2/

Populat ion with reasonable access to safe water supply, 1975: 20%

Population with access to excreta disposal, 1970: 19% 3/

Rural population with access to excreta disposal, 1970: 9% 3/

Per capita calorie supply as a % of reqpirements,ll973: 867

Average daily per capita protein intake in grams, 1970: 36

Literacy rate, 1972: 247

Total school enrollment as a %4 of population in age group:

Primary (ages 5-14), 1975: 41.3% Male: 53.3% Female: 29.4%
Secondary (ages 15-19), 1975: 22.3% Male: 33.5%Z Female: 11.17%
Post secondary (ages 20-24): 1.8% Male: 2.8% Female: 0.7%

Economic Data 4/

Per capita GNP (USS, 1974-76 base period), 1977: 420

Average annual per capita real GNP growth rate, 1960-77: 1.8%

Dependency ratio, 1970: 1.0 2/

1/ Unless otherwise noted, figures arc from "Selected AID Official Data,”
in Agency for Incernational Development, 1979a.

2/ U"IBRD Social Bata,” in Agency for International Development, 1979a.

3/ "World Bank Economic and Social bata,” in Agency for International
Development, 1979a.

ﬁ] For more detailed economic data, see Ibid.

LV



Economic Data, count'd.

Proportion of labor force in agriculture, 1977:

Agricultural production as % of GDP, 1976:

Energy production as % of consumption, 1976: 67

Gross Domestic Product(GDP) and Employment By Sector

Sector

lic etary Economy

Agriculture, Forestry

& Fishiing

= Rubber

- Forestry

- Other
Mining & Quarrying

- Iron Ore

- Other
Manufacturing
Construct ion
Government Services
Other

Total Monetary Economy

Tra«itional Economy

30%
Avg annual per capita agricultural production growth rate, 1970-78: 1.27
GDP ($ million - current prices) Employment
1975 1976% 1974
% 7 %
9.1 9.9 17.2
5.5 5.3
1.7 2.4
2.0 2.2
26.0 24.2 4.0
24.6 23.1
1.4 1.1
4.5 4.4 1.6
4.5 4.5 .8
6.6 6.7 5.2
34.0 34.8 11.2
84.7 84.6 40.0
15.3 15.4 60.0
100.0 100.0 100.0

Total GDP

*Preliminary

A-2/2

World Bank Mission figures.
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Agricultural Production, 1970-78 ('000 metric tons)

Commodity 1970 1972
Rice eveveerenncann 138 152
COrn v v vennnnnnanns 11 11
CaASSAVA +eeensnsnns 235 244
Sweet potatoes ... 9 10
YAMS e ooveonosanesse 8 8
COCOYAMS + v avnnsons 9 9
Groundnuts +.e.eoas 2 2
BANANAS «eeovrnnann 60 64
Plantains «..eeeens 24 26
Pineapples ...c.ous 7 7
Coffee creennvennns 5 5
Cocoa beaas ...o.cn. 2 2
RUbber «veeeienaaes 83 83
Palm ol +vieevennn 14 17
Palm kernels ...... 15 15
MEALS cvvevervonnes 3 4

1974

249
11
258
10
8

9

2
65
28
7

4

3
86
14
18
4

1976 1978
245 275
11 11
275 295
10 10
8 8

9 10

2 2
69 73
30 32
7 7

5 4

3 3
82 105
20 22
15 15
4 4

Livestock Population

Number in the

% of holdings

Type of livestock Country Raising
Cattle +vveriveenecnens 25,000 2

o - T 38,000]

SHE@P cevvvveroerenonns 48,000] 10
GOALS tevencroosnnnnans 133,000]

Chicken ...cvvvaionaa, 2,000,000 10

Ministry of Planning, External Trade of Liberia, 1976.

A-2/3
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Appendix 3 - Soils

Shown heluw s a general soll map of Liberia, from the FAO Soil Map of Africa,
illustrating the distribution of the major soil associations throughout the
count ry.

501l map of Liberia.

Key to 5oil Hap

Examglg: Dominant Associated solls
soll unit and inclusions
AN

Soill Association ——3[ Af5~l/2a\j
Textural class of//// ~
dominant soil unit

‘Slope class

Associated soils: Subdominant soils with an extension of more than 20% of the
mapping unit.

Inclusions: Inclusions of important soils occupying less than 20% of the map-—
ping unit.
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Fh7-3b

Dominant soil: Humic Ferralsols, fine textured.

Assoclated solls: Xanthic Ferralsols and Humic Gleysols; rolling to hilly.
Phase: Petric. '

Extension: 327,000 ha.

Vegetatlon: Tropical lowland rain forest.

Fo45-2b

Dominan. soil: Orthic Ferralsols, medium textured.

Assoclated soils: Zanthle Ferralsols and humic Gleysols, with Lithosols;
rolling to hilly.

Phase: Potric.

Extension: 2,292,000 ha.

Vegetation: Tropical lowland rain forest.

Fobb—73be

Dominant soil: Orthic Ferralsols, fine tevtured.

Associated soils: Rhodic Ferralsols and Humic Gleysols, with Eutric Cambi-
sols, Butric Fluvisols and Dystric Nitosols; rolling to hilly and steeply
dissected to mountalnous.

Phase:  Petric.

Extension: 1,759,000 ha.

Vegetation: Troplcal lowland rain forest.

Fp6b-2h

Dominant soil: Plinthic Ferralsols, medium tcxtured.

Assoclated seoils: Xanthic Ferralsols, with Dystric Gleysols, Lithosols,
and Dystric Nitosols; rolling to hilly.

Phase:  Petric.

Extension: 917,000 ha.

Vegetation: Tropical lowland rain forest.

Fx/=3b

Dominant sofl:  Xanthie Ferralsols, [ine textured.

Assoclated sails: Orthic Acrisols and Orthic Ferralsols, with Plinthic
Acrisols; rolling to hilly.

Phase: Petric.

Extension: 505,000 ha.

Vepgetat fon: Tropical lowland rainforest.

Fi2=2ab

Dominant soil:  Xanthic Ferralsols, medium textured.

Ascoctatea wolls: Urthic Acrisols, Plinthic Ferralsols, and Humic Gleysols,
with Dyscric Glevscls and Lithosols; level to undulating and rolling to
hilly.

Phase: Petric.
Extension: 3,348,000 ha.
Vegetatiou: Tropical semi-deciduous rain forest.



A-3/4

12. I-Fo-2bc
Domlnant soil: Lithosols, medium textured and Orthic Ferralsols; rolling
to hilly and steoeply dissected to mountainous.
Assoclated soils: None listed.
Extension: 70,000 ha.
Vegetation: Tropical semi-deciduous rain forest.

13. I-Fx-lab
Dominant soil: Lithosols, coarse textured, and Xanthic Ferralsols; level
to undulating and rolling to hilly.
Extension: 523,000 ha.
Vegpetation: Tropical lowland rain forest.

Rdl7-1a

Dominant soil: Dystric Regosols, coarse textured.

Associated soils: Ferralic Cambisols, with Lithosols; level to undulating.
Phase: Saline.

Extension: 362,000 ha.

Vegetation: Tropical semi-deciduous rain forest and tussock steppe.

i~

O
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Appendix 4 - Biogeographical Map of Liberia

The map shown below and accompanying key {llustrate the distribution of the
major forest types In Liberia. 1/

2/ From IUCN, 1979.
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Mangrove

Forest vegetation confined to marine and fluvial intertidal areas, regularly
flooded with salt or brackish water. Dominant tree specles include: Rhizo-
phora raccemosa, R. harrisonii, R. mangle, and Avicennia nitida. No exten-—

sive areas of mangrove forest remaln. Persson estimated the total remaining
area to be 200,000 ha, including coastal forest.

Guineo~Congoiian lowland rain forest/secondary prassland mosaic

The coastal regpion is dominated by secondary grassiand derived from rain
forest . The coastal areas are heavily settled and have been extensively
cult ivited. Due to the poor quality of the sandy soll, grass invaded the
farmed=over areas that were left to revert to bush fallow to restore fertili-
ity. These grassy areas werao burned over during the dry season which fre-
quent ly killed of i the less resistant forest species.

Wet evergreen lowland rain forest

Extending inland tfrom the coastal regfon up to about 80 km is the belt of
broadicail evergreen rain forest. This forest type covers a narrov band
along the aclontic coast and 1s characterized by a very rich and distinct
endemic flora. All the trees are broadleaved and are covered with foliage
vear=round, though thelr icaves are shed intermlittently throughout the year.
Undisturbed, the evergreen torest has a closed canopy, often in several
lavers, with the taller trees often reaching 60 m in height and allowing
Litele underprowth. Among toe more common species are ironwood (Lophira

procera), wismore (farrietia utiliis), African pine (Diarlotia spp.), Entan-

drophragmna ut {1e, Mimusops
supetba.

Mosatc of evergreen and semi-evergreen lowland rain forest

Beyond the wet cvergreen forest is the helt of mixed tropical rain ferest,
separated by a narvow transitional forest zone consisting of both evergreen
and Jdeciduous species. Typical species in this zone include Terminalia
fvorensis, Clorophora excelsa, Piptadenla africana, and several Afzelila spp.

Beyond this zone, declduous species increase in number with the decreasing
level of rainfall and generaily high level of humidity. Most individuals of
larger trees are deciduous, but often only for 1-2 weecks in the dry scason.
fndividuals of the same species shed their leaves at different times so that
the forest cont lnues to show an evergreen nature, though the dominant spe-—
cies are dicieorent and the growth is not so dense. In addition to the spe-
cles wmeat ioned above, other species typical of this zone are Triplochiton
scleroxylon, carc: 'phalus Diderichii, Lovoa Klaineana, Khaya ivorensis, and

K. anthotheca- This zoi v mnasses the bulk of Liberia's forests, and it

[s here that the country's most valuable commercial timber is found.

Montane Eogpst/secundary grassland e saic

In the nortnern highlands is a kind of transition zone betwecen the fringe of
the rain forest and the Guinean woodland savanna composed of mixed montane

Canar{gg»SchWeiQQnglgg, and Terminalia

((« v
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forest and secondary grassland. The montane forest of the Nimba range is
composed almost entlrely of species that also occur in the lowland rain for-
est, though they may be of restricted occurence there. The forest on the
lower slopes is generally semi-declduous, often degraded, with Triplochiton
scleroxylon and Chrysophyllum perpulchrum. Over 900 m the forest is con-
fined to ravines, with Parinarl excelsa (sporadic in the lowland rain for-
est) and abundant Syzygium staudtii in the high altitude ravines. The
crests are covered with sub-montane savanna with Acldanthera aequinoctialis,
Gladiolus unquiculatus, Eupatorium africanum, Disa subaequalils, and Protea
angolensis. Thgniimion of the Nimba area extending across Gulnea and the
Ivory Coast was decliarced a strict nature reserve in 1944. This represents
the only protected montane arca in vest Africa.
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Tree pangolin (M. tricuspis)

Long-tailed trchpXHEST;TYEL longicaudata)
All otters of the subfaml1y”_‘L_L_1_L"r_§_l_}f1_(i
Serval (Felis serval)

Leopard (Pantherus pardus)

Aardvarik (Orycteropus afer)

Elephant (Qogaﬁbggglafrioggg

Giant forest hoy (liylochoerus meinertzhageni)
Hippopotamus (Hippopotamus amphibius)

Water chevrotaln “ﬁfﬂﬁﬂ%ﬁﬁ_ﬂﬂﬁﬁiﬁﬂi)
Sitatunga (Tragelaphus speked)

Bongo (Boocercus curycerus)

Buffalo (ﬁxngg;ds caffer)

Banded duiker <f¥ﬂﬂE££QRhﬂﬁA§Qbra)

Roval antelope (Neotragus pygmaeus )

Dwarl antelope (—%: batesi)

ALl birds of prey and owls which are not in Class A

All bustards
All crocodiles
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