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SUMMARY

The Republic of Zzambia is a landlocked country in south central Africa,
lying mostly on a high plateau. Climatic zones range from semiarid to
humid (less than 700 mm to over 1,500 mm annually). Mining accivity gives
the country some financial base on which to build, but development is
still largely in the beginning stages. Accordingly, most major
environmental problems concern rural areas and agriculture.

The major environmental problems are suwi::.zed below.

Soil erosion is not well researched in Zambia, but some observers estimate
that the country's 300,000 hectares of annually cropped land may lose up
to three million tons of topsoil yearly. Some of Zambia's traditional
agricultural systems require clearing large areas of forest, which leaves
the soils more susceptible tc erosion. Areas where cultivation takes
place on relatively steep slopes are at great risk, such as the regions
around Chipata, south of Lusaka, south of Mazabuku, near Mbala, or in the
Copperbelt., The c¢xpansion of modern commercial aqgriculture, however, is
probably a more significant factcr. Vast areas are cleared and plowed,
eliminating ground cover and leaving the land particularly susceptible to
wind erosion. The most serious problems are along Zambia's central rail
line.

Deforestation and rangeland degradation are serious throughout Zambia.
The major factors behind deforestation are the traditional cnitemene
(slash and burn) agricultural system, firewood gatnering, and charcoal
production. Zambia loses at least 9,000 square km of woodland annually to
the chitemene system, and another 2,000 square km to fuel needs. At the
present rate of exploitation one observer has estimated that Zambia's
woodlands could disappear within 25 years., Réngeland deterioration,
mostly due to overgrazing, is also serious in the dryer portions of
Zambia. The estimated average gross stocking rate in Zambia's rangelands
is between 0.32 and 0.45 ha per livestock unit, which is 10 to 15 times
greater than the recommended rate.

Environmental nealth problems are widespread. Water borne diseases
include malaria and bilharzia. Development of 1irrigation systems and
abandonment of open pit mines in mining and quarrying regions are likely
to contrzibuta to increased incidence of these xinds of diseases 1n the
near future. A second issue is access to 'Incontaminated water supplies.
Approximately one-fifth of the urban and nearly half of the rural
population did not me=t minimum raquired needs for an adequate water
supply. Sanitation facilities are similarly inadequate or non-existent
in many cacss, particularly in rural areas. Occupational healtn hazards
occur mostly 1na mining reqgions and include pneumonia among underground

workers.,

Industrial oollution 15 not a major natlonal problem, but has become
serious locally where mirang activity occurs or industrialization has
taken place. "Acid raia" and buildup of toxins 1n soils often accompanies
smelter operatiouns. The XKafue industrial center and Lusaka are the main
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areas of industrial pollution aside from mine-connected operations, but
little data is available. Pollution from agrochemicals may become a major
problem as commercial farming expands, but does not yet seem very serious.

Wildllife issues concern three areas: hunting and poaching, destruction
of wildlife habitat, and overpopulation. Hunting and poaching do not seem
to seriously threaten most species at pPresent. Perhaps of more concern is
the killing of animals in various "vermin" control end disease control
programs, which sometimes aim at the complete elimination of wildlife
from target areas. Hapitat destruction is more serious and will get worse
yet as Zambia develops. Surface water development, for example, often
floods prime areas in river valleys, disrupting life cycles of animals
such as the lechwe, as well as reducing carrying capacity of che land.
Overpopulation has also become a problem with a few animals .h:ch received
very good protection. The Kafue lecnwe population recovered from only
26,000 a few decades ago to 100,000 by the early 1970s. However, the area
they were allotted was not sufficient to support these numbers, and the
population has since dropped by about half. Elephant overpopulation is
also serious in the Luanga wvalley, and too many elephants are rapidly
destroying their own habitat.

iv



1.0 Introduction

This draft environmental profile summarizes information available in
the United States on the natural resources and environment of of
Zambia, The report reviews the major environmental problems of
Zambia and the impact of the development process upon resources and
the environment. This dcaft report represents the first step in
developing an environmental profile for use by the U.S. Agency for
International Development (U.S. ATD) and Zambian government
officials. The next step in this process should be a field study to
evaluate the information presented here, obtain acditional
information, and define the issues, problems, and oriorities in
greater detail. This entire process should help provide direction
in future efforts to deal with the management, conservation, and
rehabilitation of the environment and natural resources,

The information and interpretations in this report are preliminary
and are not intended to attain the detail and accuracy required for
development planning. The report represents a cooperative effort by
the Man and the Biosphere (MAB) project staff of the Arid Lands
Information Center (ALIC). The primary research, writing, and
analysis were done by Mark Speece, thr~ugh the resources of ALIC and
the University of Arizona Library. The cooperation of James Carson,
AID/MAB Project Coordinator, and other AID personnel is gratefully
acknowledged.

Arid Lands Information Center (ALIC)
MAB Project Staff

Charles Hutchinson Director, Applied Remote Sensing Program;
Profile Coordinator

Mark Speece Profiler

Steven L. Hilty Profiler

Mercy Valencia Profile Editor

Robert G. Varady Profiler



2.0 General Description
2.1 Geography and Climate 1/

The Republic of Zzambia covers an area of 752,972 sq km (290,724 sq
mi) in south central Africa. Zambia is a land-locked country,
surrounded by (clockwise from the north) Zaire, Tanzania, Malawi,
Mozambique, Zimbabwe, Botswana, Mam!bia, and Angola. The country is
situated on a high plateau, and ele”a-ions generally range from 900
to L1530 m above sea level. In the context of Africa, Zambia is
generally classified in the savanna vegetation zone (e.g. O'Connor
1978) . On a local level three climatic zones are distinguished. The
dry zone (P/Etp <l.0) covers the scuthern part of Zambia (Fig. 2.1)
and is considered to be part of the subhumid zone in UNESCO's survey
of world aridity (UNESCO 1977). The hypermoist subhumid zone (P/Etp
> 1.4) covers the northern tip of western Zambia and the highlands of
the northeast. The remaining broad belt is considered moist. Rainy
seasons vary from about 5 months in the dry zone to 7 months in the
hypermoist.

The highest parts of the country are in the northeast, with the
plateau gradually sloping to the southwest. Small areas along the
northeast border witn Tanzania, th: mountains north of Lake
Bangweulu, and mountains jin the chain along the Luangwa River reach
elevations over 1500 m. Most of the western portion of the country,
in contrast, lies between 1000 and 1200 m, while the rift valleys
contain extensive areas below 600 m. This topographic variation
does not correspond exactly to the moisture zones and this fosters a
greater ecological diversity than might be expected. Five major
ecological zones can be distinguished:

Western semi-arid plains. These plains range in elevation
from 900 to 1200 m. and cover all of Western Province and
major portions of Northwestern, Central, and Southern

Provinces (Fig. 2.2). Aridity ls primarily due to high rates
of avapotranspiration rather than lack of precipitation, but
drought occasionally becomes a major problem. Rainfall in

the southernmosc portions may be under 700 mm, but gradually
increases toward the north to about 100 mm annually. Rains
generally begin in late November and last from 120 to 160
days, increasing in duratio= toward the north. Winter
temperatures in the semi-arid plains are among the lowest in
Zambia (<109 C mean daily maximum in October). More detailed
climatic data for this and other regions in Zambia are
presented in Appendix I.

1/ chidumayo. 1979,
Davies. 1971
¥aplan. 1979.
Schults. 1976,
J.S. AID. 1981.
U.S. Dept. of State. 1979,
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2.2

Much of the semi-arid plains region consists of Barotse Sands
(also called Kalahari sands), which are generally poor as
agricultural soils and retain very little moisture. As a
result, vast areas are unsuited to cultivation, and in the
remaining areas drought resistant crops such as sorghum and
bullrush millet predominate, The major exception to this
general observaticn is the floodplain of the upper Zambezi
River, where better soils and more secure water supplies are
available,

Plateau Region includes the ‘Tonga Plateau (Southern
Province), the Kafue Flats (Southern and Central Provinces),

and the Lukanga Swamp (Central Province). Average annual
rainfall in this zone is generally under 1000 mm, but soils
are among ~he most fertile in Zambia. Agriculture is

therefore the predominant occupation and population densities
are fairly nhigh. Crop diversity is much higher than in the
semiarid plains, although sorghum and bullrush millet remain
impertant

Southeastern Plateau Zone is roughly defined by the
boundaries of the Eastern Province. Characteristics are
similar te those of the Plateau Region. The zone is sometimes
viewed as an extention of the Plateau Region interrupted by
the Rift Valleys.

Rift Valleys of the Luangwa and Zambezi Rivers generally have
an average annual rainfall of less than 900 mm. Soils of the
Rift valleys are also usually poor, which limits agriculture
in this zone. As in the semiarid plains, sorghum and bullrush
millet tend ‘o predominate where agriculture is practiced.
Population densities throughout most of the Rift Valleys are
quite low.

Northern High Rainfall 2Zones are roughly equal to that
portion of Zambia north of the 1000 mm rainfall isohyet (App.
I, Fig. 2). Heavier rainfall leaches the soils of nutrients
in most of this zone, maxing agriculture difficult, Srifting
cultivation is predominant, with local communities moving to
new areas as soils become exhausted. Population densities
are low. Only in the area of the Bangweulu Swamps and the
northern Luapula Yalley does the avallability of better soils
and abundant fish permit higner oopulation densities.

Population 2/

‘Wworld Bank estimates (World Bank 1381), which agree Zfairly well with

most other figures, placed Zambia's populalation at approximataly

2/ pavies. 1971.
Kaplan. 1379.
U.S. ATD. 1981a.
U.s. AID. 198lh,.
World Bank. 1981,
Zambia, Central Statistlca{ Office. 11375,
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throughout the northeast (App. II, Fig. 2). The entire
central portion of western Zambia is very sparsely populated,
as is the Luangwa Valley in the east.

2.2.2 Composition 3/

At least 73 ethnic groups are officially recognized in Zambia
and over 80 different languagcs have heaen identified. These
languages fall into 16 oroader language groups, mostly
variations of the Bantu family. At the level of maternal
language (spoken at home), language is roughly related to the
ethnic group, but nationally certain languages have become
vernacular lingua francas.

Although no single ethnic group is politically or
economically predominent, several do play more prominent
roles in Zzambia than most groups. The Bemba constitute
probably the largest single group (about 19% of the
population). They werse originally slash~and-burn
agriculturalists of the northeast, and have now become the
major labor source in the Copperbelt. As a result, Bemba has
become a lingua franca throughout most of northcentral and
northeast Zambia. Because of high rates of labor migration,
rural Bemba areas have been facing labor shortages for
several decades, and agricultural production has suffered
greatly.

The Nyanja, who actually constitute several closey related
groups, are originally from far eastern Zambia (and Malawi,
where they are called Chewa). Early access to education in
missionary schools and recruitment in Nyanja areas by the
British coionrial government and army resulted in heavy
representaticr oI Nyanja in administrative posts and the
military, a pattern which ~oncinues today. As a result, the
Nyanja language has become a lingua franca in Lusaka and
throughout: the bureaucracy and army.

The Tonga are traditionally sedentary farmers located in
south-central Zambia along the rail line. Relatively good
agricultural soils and early adaptation to more modern
farming methods have made the Tonga one of the primary forces
in Zambian agriculture. Unlike the other major groups, the
Tonga have shown little inclination to migrate, and their
prominent position is still rurally based.

The Loz1 are - - - un of wvarious Jroups in western Zambia.
Traditionaliv r =Traomy was based upon cultivations of the
upper Zambewi  floodplain, but in colonial times a major
Source of L1ncome was obtalned througa labor migration to

3/ Davies. 1971.
Kaplan. 1979,
U.S. AID. 1981D.



areas south of Zambia. After independence in 1964, Zambia
discouraged economic contacts with white minority regimes to
the south, causing a decline in the econcmy of the main Lozi
urban area, Livingstone. Lozi prominence in zambia has also
declined because of these poliries,

Small minorities of Europeans and South Asians play a major
role in economic affairs. The former colonial language,
English, has become one of the major languages of Zambia.
Aside from its use by Europeans and Asians, English is a
pclitically neutral language for use in administrations,
broadcasting, and education. survey in the early 1970's
showed that 26 percent of zambians claimed to be able to speak
English (as opposed to 56% for Bemba; 42% for Nyanja) .

2.2.3 Migration and Urbanization 4/

Figures in Tables 2.1 and 2.2 clearly indicate that rural-
urban migration is an important demographic characteristic in
Zambia. The overall urban growth rate of 6.5 percent is
nearly three times greater than the rural growth rate, while
Lusaka shows a growth rate of 8.3 percent. The Central and
Copperbelt provinces already show the greatest urbanization

and growth rates (cf. App. II, Table 2). The dJreatest
migration rates tend to be from areas in the eastern part of
the country. Agricultural production and the fishing

industry have suffered greatly in some regions Jue to lack of
labor. Northern and Luapula provinces have been particularly
hard hit in these respects, and Eastern and Southern
provinces have also had fairly high migration rates.

2.2.4 Public Health 5/

Ailthough zambia has made good progress in health care in the
last few decades, a number of serious public health problems
remain. The crude death rate was estimated at about 17 pec
1,000 in 1977, an improvement from the 24 per 1,000 in 1960.
Death :ates among children 1 to 4 /2ars of age were about 23
per 1,000 in 1977, also down from 36 per 1,000 in 1960. The
infant mortality rate in the late 19705 was around 127 per

4/ pavies. 1971.
Kaplan. 1979.
U.S. AID. 1981h.
World Bank. 1977.

3/ pavies. 1971.
Family Health Care and AFRICARE. 1978.
Kaplan. 1979,
Marks., 1979.
U.S. AID., 1981la.
U.S. AID. 1981b.



Table 2.2, Regional Population and Net Migration,

1963-74 (in thousands)

Tl

‘Net Increase Net Mipration as a
Population in Population Net Migration % of 1963 Population
Province 1963 1969 1974 1963-69  1969-74  1963-69 1969-74 1963-69  1969-74
Luapula 357.0  335.6  321.0  -21.4 - 14.6 ~79.4 - 67.3 ~22.2 -18,9
Norcthern 564.0 545.1  580.0  -18.9  + 34.9 -110.6 - 50.7 -19.6 - 9.0
Eastern 479.9 509.5  568.0  +29.6  + 58.5 - 48.4 - 21.5 -10.1 - 4.5
Northwestern 211.2 231.7  256.0  +420.5  + 24.3 - 13.8 - 12.1 - 5.5 - 3.7
Western 362.5  410.1  463.0  +47.6  + 52.9 - 11.3 - 11.5 - 3.1 - 3.2
Southern 466.3  496.0 540.0 +29.7 +44.0 , - 46.1 - 33.9 - 9. - 7.3
Subtotal  2440.9 2528.0 -728.0  +87.1 +200.0 -309.8 -197.0 -12.7 - 8.1
Central 505.2 712.6 920.0 +207.4 +207.4 +125.3 + 95.5 +24.8 +18.5
Copperbelt 543.5 816.3 1046.0 +272.8  +229.7 +184.5 +101.5 +33.9 +18.7
Subtotal  1048.7 1528.9 1966.0 +480.2  +437.1 +309.8 +197.0 +29.5 +18.8
Total 3489.6 4056.9 4694.0  567.3  +637.1 0 0

Source: World Bank. 1977,



1,000 and life expectancy at birth was just over 48
years. Poor health conditions, particularly outside the
méjor urban areas, may be partcially attributed to
maLnutrition, lack of sanitation facilities, and absence
of knowledge about personal hygiene or preventive health
measures. Shortages of medical personnel and facilities
further exacerbate public health problems.

Diseases. Malaria, probably the most common
debilitating disease, 1is endemic in rural areas.

Efforts to control the anopheles mcsquito have had only
limited success, chiefly in urban areas along the major
rail line. Transmission is highest between November and
May during the rainy season. Current fiqures on
incidence of malaria (or other diseases) are not readily
available, but figures from the late 1960s indicated
that over 25 percent of the children had malarial
perasites present. In 1975, malaria was third after
diarrhea and injuries as a cause for treatment at health
institutions in Zambia (Table 2.3).

Schistosomiasis (bilharzia) is another fairly common
debilitating disease, particularly in regions where
irrigated agriculture 1is practiced. Treatment of
schistosomiasis in recent decades has proven relatively
successful, but eradication of the snail vector has not
met with any notable success. Trypanosomiasis (sleeping
sickness) also occurs in Zambia, both varieties
affecting humans and those attacking cattle. The major
areas of tsetse fly infestation occur in the central
portion of western Zambia and in the Luangwa Valley (cf.
App. II, Fig. 7a). This infestation is undoubtly a
major reason for the very low population densities in
these same areas.

Various respiratory diseases, such as pneumonia,
bronchitis, and influenza, still accounted for the
largest number of hospital admissions ip -he late 1970s
(U.S. AID 198lb, although fiqgures are not given).
Accidents and injuries and gastroentari: diseases also
remained important causes of admission. Not many cases
of bacillary and amoebic dysentery are actually
reported, but it is likely that these two diseases ara
responsible for a large number of infant illnesszes and
deaths. Measles do seem to be more often reported, and
in 1975 14,000 cases were recorded with over 1,100
deaths. Other diseases include typhoid, paratyphoid,

poliomyelicis, cholera, leprosy, ‘tupersulosis, and
hookworm.
Diet and Nutrition. About 30 percent of the average

Zambian's caloric intake comes from cereial and root
crops. Maize 15 generally the main staple, except in a
few areas where millat and sorghum or cassava
predominate (cf. App. [I, Table 7). Malnutrition seems

12






to be declining in incidence but still

major health problem (Table

estimated 13 percent calorie deficit
(U.S. AID 198la), and marasmus

2.4).

There

represents a
was an
in the mid-1970s
(calorie deficiency)

seems to be somewhat more prevalent than kwashiorkor

(protein deficiency). Avitaminosis and iron-deficiency
anemia are also common. The levels of malnutrition
indicate that malnutrition in Zambia tends to be
debilitating rather than 1life threatening, and may
exacerbate health problems due to other diseases.
Severe malnutrition is rare and starvation almost
unknown.
Table 2.4. Revorted Malnutrition Cases
Hospitals
1972 1973 1974 1975 1976
Inpatien Admissions 7,390 7,640 7,920 8,150 9,520
Inpatient Deaths 1,040 1,190 1,170 1,090 1,450
Casa-Fatality (Deaths per
Ad . . . 8% 13.4% 15.2%
100 issions) 14.0% 15.6% 14.8
Qutpatient FPirst
, ,600 11,800 9,500
Attendances 15,500 11,200 12
Health Jentars
1972 1973 1974 1975 1976
Inpatient Admissions 3,360 2,560 2,690 2,930 3,110
Inpatient Deaths 118 104 113 102 147
Case-Fatality (Deaths per
3.5% 4.1% 4.2% 3.58% 4.7%
100 Admissions)
| outpatient First 50,200 | 35,800 | 33,600 | 35,500 |30,400
« Attendances !
Source Family Healchrars and AFRICARE.  L.77%

14




2.3 Economic Characteristics 6/

Zambia began its independence in 1964 with relatively good economic
prospects, primarily cue to its copper mining industry. Until about"
1970 the GDP increased at an annual rate of around 13 percent.
However, this growth reflected increased copper output and rising
copper prices on the world market, with little significant growth in

other sectors of Zambia's ecorcmy. Since the early 1970s
instability and ultimate declines in ~<opper prices have contributed
to the stagnaton of the economy. ‘i the last five vears of the

1970s the GDP had declined in real terms by 8 to 10 percent annually.
The per capita GDP of around 1S $500 , in 1978 was lower than at any
time since independence.

Mining and guarrying has remained the single most important sector
of the economy despite the decline in its contribution to the GDP
from 56 percent in the late 1960s to 32.7 percent in 1978 (Table 2.5;
cf. also App. IIT, Table 1). An even more striking indication of
the mining scotor's role in the economy is tine fact that in 1977
minerals were the primary means of earning foreign exchange. Copper
alone accounted for 91.1 percent of all exports by value in 1977,
while the addition of zinc, lead, and crbalt brings the contribution
to 96.7 percent (Table 2.5)

Table 2.5 Real GDP by Type of Economic Activity 1974-78
1in 1370 kwacha millions) *

Average Annual

$Change % of GDP
1974 1975 1976 1977 1978 74-78 in 1978
Gross domestic product 1,464 1,434 1,549 1,485 1,480 0.3
Agriculture, forestry
and fishing 150 157 167 168 172 3.5 11.6
Mining and quarrying 474 430 503 474 484 0.5 32.7
Manufacturing 178 158 152 141 150 ~4.4 10.1
Construction 114 140 1s8 154 133 3.9 9.0
Transport, communication
and storage 54 60 67 62 60 2.7 4.1
Services and other 193 492 502 485 482 -0.6 32.96

*Prior to Febrary 1973, XL = US S1.40
Source: U.3. AID. 19891h,

6/ Europa. 19850.
Kaplan., 1979,
Legum.  L9Bl.

J.5. AID. 1(981b.
world Bank. 1977,
World Bank. 1980.



Table 2.6 Foreign Trade

EXTERNAL TRADE

{K‘oo00)
| 1971 I 1973 | 197 1974 | 1973 ’ 1976°¢ 1977°
ports 4.589 329,409
[ t.o.b. 399,282 403,470 346,867 506.636 597,611 I 10
E:yoru f.ob. . l 483,177 341,364 741,938 QU091 $30,049 ! 758,908 704,028
* Provusonal
PRINCIPAL COMMODITIES
{K‘ooo)
ITuronts 1975 g7+ 1977° Exroxte 1975 1976° 1977°
. 4.747 14,409 | 38,071 Copper . 472,000 |08D,000 | byy4,800
FB::\!- and Tobacco Jl,lluu L1 8719 Zinc . . 10,340 | 20,537 17.910
Crude Matenals, inedible . 9.594 7.304 8,800 Lead . . 5,008 4412 5:705
Migeral Fuels, Lubncants Cobslt . . 7.000 | ts5.93u | to.210
and Electricity . .| Btars | 73,016 | Hi,008 Tobacco . . 4.909 1,004 5,783
Animal and Vegetsble Oils Maszo . . 1,434 313 2,587
and Fata . . . 9.087 | 10,684 9,104
Chemicals . . .1 729,293 | o801 | sd.a7
Bagic Manalsctures . . J14018 | 46,790 [ 117,477
Mschinery and Transport 311,300 167,920 |1204.934
Miscellaneous Manulacrured
Articles . . 18,608 | 18,906 [ 19,402
Othets . . . 3.1%0 783 345
ToraL . . . | 597,611 | 408,389 | $29.409 TovalL (inch others) . | 331,049 {733,908 | 708,028
* Provisioom.

Source: Europa. 1980.

Agriculture contributed only 11.6 percent to the GDP in 1978, but its
importance may perhaps be better gauged by noting that nearly 68
percent of the economically active population was engaged in
agriculture in 1978 (cf. App. III, Table 3). Less than 14 percent of
Zambian households do not engage in some agricultural activity
(Table 2.7). The annual growth of the agricultural sector through
the 1970s was around 1.5 percent, which most observers consider to be
far below the sector's potential. Maize is zambia's most important
crop in both subsistence and cash cropping. (Maize accounts for
about two-thirds of the value of all marketed crops.) Cassava
(mainly in northeast =Zambia), sorghum and millets, peanuts, and
beans are other important staples, while cotton and tobacco ar= also
important cash crops. Sugarcane is an important crop in terms of
total production, but nearly the entire crop is concentrated on one
estate at Mazabuka in Southern Province. Infrastructure difficulties
(particularly in seed and fertilizer distribution) combined with
drought in 1979-1980 caused production daclines in many crops during
these years. Maize was especially hard hit, and Zambia, although
normally self-sufficient in maize, was forced to r=ly on massive
imports.
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3.0 Environmental Resources
3.1 Geology and Mineral Resources

3.1.1 Geology 7/

The majority of the country lies on the Zambezi Plateau
petween the Upembe Rift in the northwest and the Zambezi-

Luangwa Rift system in the =outheast. The northeastern

portion of this plateau is similarly defined by the East
African Rift, and only in the southwest is no tectonic
boundary evident ("ig. 3.1). The eastern part of the plateau

generally contains the oldest exposed rocks, while to the
west successively younger sedimentary rocks predominate.

The Basement Complex in Zambia is represented by the lower
layers (sometimes called the Lufubu system). Lower basement
rock has undergone a high degree of metamorphism, with
extensive faulting and folding. Main rock types include
gneisses, mica, hornblende, kyaaite schists, and micaceous
quartzites. This Lower Basement complex is exposed in large
areas of central and eastern Zembia, and appears locally in
isolated domelike outcrops in aany other areas (Fig. 3.2).
The Upper Basement complex is represented in zambia only by
small outcrops bordering the Lower Basement formations. This
Upper Basement, usually called the Muva group, consists
primarily of quartzites, schists, and conglomerates.

Granite intrusions are very common in these basement
formations. Granite formations are exposed in large areas of
the northeast, as well as in local areas elsewhere.
Mineralization of the Basement complex is limited, although
small quantities of some minerals have been mined from these
formations.

Katanga sediments were deposited during the Pre-Cambrian upon
the irregular surface left after considerable erosion of the
Basement complex. Three subdivisions of Katanga sediments
have been distinguished, although it is not always clear how
these divisions relate to each other on a country-wide basis.
These sediments are usually highly mineralized, with copper
occuring in  many snales, sandstones, dolomites, and
quartzites. Lead and zinec occur in many Katanga dolomites
and argillites, Katanga limestone is widely used for
metallurgical processing, cement, agricultural lime, and road
stone. They opredominate throughout the northern half of
western Zamoia and the central and northernmost portions of
the 2astern part of the counzry,

| LRI B Wﬁg“‘f’ 1 ARM
1/ pavies. 1971, Efw&a% Bidwved B FWGEL Lbaugtatl

Trurnit., 1979,
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The Karroo system represents the next youngest rocks,
ranging in age from the Upper Carboniferous to the
Jurassic period. Karrao sediments are confined
primarily to the Zambezi-Luangwa Rift system, and
consist of (posszibly) tillite followed by sandstone and
coal formations. Ugper layers include mudstones, grit,
and mcre sandstone, Basaltic lava of Jurassic age,
represented in tihe Loutherrmost tip of zZampia, is also
often included 1in tihe Karrzo system.

The Kalahari system consists of poorly consolidated
sandstones anc¢ unconsolidated windblown sands. These
sands originated during tuae later Tertiary and
Pleistocene periods and werw deposited during an arid
phase when the Kalahar: Desert's limits extendcd much
farther north. Such sands cover much of the westernmost
portion of the country. Recent alluvial deposits are
fairly extensive in ‘12 ragions of the upper Zambez:! and
its tributaries, the Kafue Flats, the TLukanga and
Bangweulu Swamps, and alcng the upper Chambeshi Rivers.
Table 3.1 summarizes these Zambian formations.

3.1.2 Mineral Resources 8/

In addition to minor deposits of a wide range of minerals,
Zambia contains major deposius of several important metals,
in particular, coppzr. Until the late 1970s, metal mining
had been the single most 1mportant 2conomic activity, and as
recently as 1974 .t contributed 34 percent of tpne GDP and 97
percent of Zambia's evport earnings. The declining
importance of miring may be attributed to the sharp drop in
copper prices in 1975 combined w:th r1sing production costs.
Continued fluctuations in copper prices have not provided the
copper industry with the long tern scability needed for
recovery. As a rasult, mining contributed only 12.6 percent
to the GDP in 1977, althouyh the propertion of export
earnings from mining rewained constant.

Figure 3.3 shows the location of major mineral depousits,
while Appendix IV presonts more detailed data on mineral

resources in Zambia. The most significant minerals are as
follows:

Copper. ZJambii possesses approximnately 6 percent of the
world's proven reserves of copper ore. Resarves are

8/ Europa. 1980.
Kaplan. 1979,
Legum. 1981.
Trurnit. .979,
U.S. Bur=au of Mines., 1976.
World Bank. 19377,
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estimated at about 846 million tons, averaging near 3
percent copper. In 1978 Zambia produced 587,000 tons of
copper, which was down considerably from production
fluctuations of around 700,000 tons throughout the
1970s. Nearly all major producing mines are in the
Copperbelt area (cf. App. IV, Fig. 2), although deposits
are scattered throughout certral Zambia.

Cobalt. zZambia is the world's third largest producer of
cobalt, with an estimat:c 3,000 tons of production in
1979, In 1973 cobalt surpassed copper for the first
time as the country's largest export earner. Reserves
were estimated at 113,600 tons in 1977, when they
represented 7.6 percent of the world's total reserves
(Trurnit 1979), but a more recent claim gives 2zambia
about 15 percent of global reserves (Legum 1981).
Cobalt is recovered as a by-product of copper mining in
the currently operated copper mines.

Lead and Zinc. Zambia is a minor producer of these
metals. Currently operating mines, as well as most
known deposits, are found in the central portion of the
country near the vown of K.bwe. In most deposits, the
two metals are found together.

Other Metals. Gold and silver are produced to a small
extent, silver primarily in conjunction with copper and
lead/zinc mines. Zambia also currently produces small
quantities of a wide variety of other metals, including
selenium, cadmium, manganese, tin., Iron ore and uranium
are present and Zambia plans to begin exploitation of
these metals soon. Small deposits of nickel, wolfram,
vanadium, titanium, bismuth, and rare earths are also
known, but it is not yet clear whether quantities are
economically exploitable.

Coal. Although coal production has declined somewhat in
recent years from 958,636 tons in 1972, coal remains
important and provides a major energy source, The main
operating miines are in the southern araa near Lake
Kariba, although deposits are also known throughout the
Zambezi~Luangwa Rift area.

Other Non-metalic Minerals. Limestone and dolomite are
quarried for the local building industry, and several
other minerals are produced in smaller quantities (cf.
Table 2.2). Graphite, sulpher, phosphate, and asbestos

are also present, but possibilities of economic
exploitation are not yet certain. Hope remains that
major deposits will be discovered. Minor natural gas

deposits nave been discovered, but the search for oil
has thus far been unsuccessful.



Table 3.2. Mineral Production

(in t)
1975 1976 19771)
Copper 647,240 711,681 650,000
Cobalt 1,837 1,620 1,850
Zinc 46,922 36,327 44,000
Lead 18,832 13,583 17,600
Selenium 36.489 N.a. N.a.
Cadmiun 6.15 6.75 7.00
Silver 60.458 33.125 30.00
Gold 0.150 0.341 0.310
Amethyst 32.00 26.00 N.a.
Coal 898,154 772,513 750,000
Gypsum?) 7,536 4,650 N.a.
Limestone, Dolomite 755,007 708,900 N.a.
Phyllite 21,880 N.a. N.a.
Talc 164 N.a. N.a.
Pyrite 19,046 9,118 N.a.
Feldspar 1,174 1,027 N.a.

1) estimate

not

including production from the NCCM cobalt mine, Rokana,

Ritwe

Source:

3.1.3

Trurnit. 1979,

Minerals Policy 9/

There are two major mining companies active in zambia, Roan
Consolidated Mines, Ltd. (RCM) and Nchanga Consolidated
Copper Mines, Ltd. (NCCM). Controlling interest in each (51%
and 60%, respectively) is owned by the government through the
Zambia Industrial and Mining Corporation, Ltd. (ZIMCO). The
structure of ownership in RCM and NCCM is represented in
Appendix IV, Figure 5. This controlling interest allows the
government to determine the nature and location of new mining
projects as well as capital investment policies in all

3/ Europa. 1980,

Fry. 1980

Kaplan. 1979,
Legum. 1981,
Perera. 1979,
Simwinga. 1980,
Trurnit. 1979,
World Bank. 1977,



operations. Many new projects are sited in outlying areas,
which results in high operational costs while local
infrastructure is built up. Government revenue also depends
heavily upon mining. Their share of mining profits averaged
around 50 percent during the first half of the 1970s, but
reached as high as 73 percent in 1973 (Table 3.3).

Table 3.3. Government Revenues and Company Retentions
From Mining Company Prorits, 1970-75
(K millions)

1970 1971 1972 1973 1974 1975
Profits (Losses), /a 289.9 154.1 178.9 499.0 179.0 (63.3)
off which:
Taxes 121.7 42.8 51.2 308.0 87.9 -
Dividends 62.8 5645 67.0 111.3 23.5 -
Government Revenues .
(Taxes + 0.51 x Dividends) 153.8 71.6 B5.3 364.8 99.9 -
(As a X of Gross Profits) 53.1% 46.5% 47.7% 73.1X 55.8% -
Retention of Profits
(before depreciation) 105.4 54.8 60.7 79.7 67.6 -

[a Before deducting depreciation.

Source: World Bank. 1977.

3.1.4 Energy 10/

In 1980, the major sources of energy were water (hydro-
electric), which accounted for about 29 percent of total
energy consumption; imported oil (36% of total consumption),
coal, and wood. The mining and manufacturing industries are
the major consumers of electricity, oil, and coal, while wood
(and charcoal) is the energy source of about 90 percent of
Zambia's population. Zambian policy seeks to eventually
increase the use of electricity and coal; reduce oil
consumption; and achieve more efficient use of wood and
charcoal through improved technology. Tables 3.4 to 3.8 give
an overview of Zambia's energy situation.

10/ Trurnit. 1979,
U.N. 1981.
U.S. AID. 198lb.
Univ. of Zambia. 1978.



Table 3.4. Production of Energy 1972-78

1873 1974 1973 1976 1977 1978

Electricity mitllon Kwh  3275.2 5972.7 6196.3 7046.2 8682.7 17883.2

Coal ('000 tons) 940,1 809.5 813.9 762.0 708.1 615.1
0ft (*000 barrels) 6458.0 6178.56 6937.8 6854.6 6200.9 6023.0
(1000 metric tons) 852.1 809.0 8%2.1 907.6 777.0 780.2
Fualwood {(min, cudlc
maters) 4,6 4.6 3.5 3.7 n.a. n.a.
Source U.S. AID. 19251k,

Table 3.5. Estimated Energy Demand 1974-78

(parcentages)

1974 1973 1976 1977 1978

Agriculturs 0.9 0.9 0.8 0.8 1.4
Mining 61.6 61.4, 61.3 62.1 59.4
Manufacturing ana Commerce 16.7, 16.7 16.4 16.4 12.2
TransporT 3.5 3.6 5.8 5.4 3.3
Cormerca and Servicas 17.3 17,7 17.7 17.6 23.7

Source: U.5. AID. 1981b,

Table 3.6, Zambia's Fuel Impors B5ill 1974-73

1974 1978 1976 1977 1978
Yolune* 6,178,6 6,937.8 6,8%4.6 6,200.9 6,023.0
Value (f.0.0.)

(K'000) 45,998 49,229 63, 540 67,388 58,101t
Unit Yalue Index 291 1 %2 423 442
* In 1,000 parreis.

Iource: .3, AID, U3 LD,



Table 3.7.

Ccal Usage (in Thousand Tons)

Consumar 1977 1983 V_Annual Growth Rate
Mining 426 440 15
Manufacturing 171 494 19.3
Transport 5 11 14.0
Services § 12 12.2
Domestic L 16 21.4
Sxport 20 33 8.7
Source: U.N. l9s8l.
Table 3.8. %Wood Consumption in 1¢78
Popula- Area of
Sector tion Pirewood Chaccoal Firewood Total wood Land
size (PE) & Uned Required
(m{llion) Chazcoal lofad (km?)
Rural J.21 2.43 0.72 J.18 7.8 311
Urban 2,27 9.50 L.68 2.18 1,99 446

7E:

?icrewood equivalent assuming 1ad of firewood veighing 3 connes

ind producing 300 kg of charcoal.
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Renewable Energy Sources. The Kafue Gorge (near Lusaka),

Kariba North (at the Kariba uvam on the Zambezi), and the
Victoria Falls power stations are Zambia's three major
hydroelectric plants. Together they are capable of providing
about 1600 MW, which should be adequate for Zamblan needs
until 1990 at the presently projected rates of electricity
consumption. Another six small plants together provide 58
MW, It is estimated that the total 1658 MW is about 36
percent of Zambia's total hydroelectric potential.

An estimated 300,000 tons of charcoal were consumed in 1978,
which is equivalent to about 5.0 millions tons of raw wood
(Table 3.8). In addition another 464,000 tons of wood were
consumed directly. Zambia is currently involved in research
to improve efficiencies, which are now only around 5 and 10
percent for wood and charcoal, respectively. Improved
efficiency in charcoal manufacture is also a major research
concern, and several steel kilns are used in demonstrations
in rural areas.

Pilot projects are also researching the use of cow dung,
grass, and agricultural wastes to produce biogas; crop
production for alcohol; the use of wind powered water pumps;
and solar powered cookers.

3.2 Water Resources

Zambia has quite extensive water resources, including several major

rivers,

large lakes, and swamps, as well as numerous aquifers.

Zambia's water use is dependent fairly evenly upon both surface and
groundwater sources.

j.2.1

Surface Water 1i/

Rainfall over the northern portion of Zambia and adjacent
regions in bordering countries range from 1000 mm to as much
as 1500 mm (cf. App. I, Section 2.1). Potential
evapotrangpiration 1is generally high; pan evaporation was
measured at 2492 mm at Samfiyia in the Bangweulu Swamps in
1957-38 (Balek 1977), and between 1500 and 1750 :in the
Copperbelt (Table 3.9). Nevertheless, a water surplus
remains throughout most of the country (Fig 3.4c), giving
rise to an extensive network of streams and rivers (Fig.
3.4b).

Rivers. Nearly the entire area of the country falls within
either the Zzambezi or the Congo watersheds, The Zambezi
River rises in the northwestern corner of the country and
after swinging into Angola for approximately 200 km, fiows
southward across western Zambia. In this region, its

11/ palek. 1977,
Davies. 1971.
Mhango et al. 1977.
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Table 3.9. Observed evaporation from galvanized and fibreglass pans

Source:

at the Luano catchments (L2934' S, 28°901'E)

Month Evaporauon from Evaporation from
galvanized Class fibreglass pan
A pan (mm) (mm)
October 227.48 170.43
November 135,94 120.20
December 129.89 106.44
January 111,14 99.34
February 127.85 103.18
March 127.40 115.14
April 136.68 127.68
May 138.45 122.62
June 119.96 102.28
July 135.06 116.99
August 173,45 155.03
September 193.65 162.77
Total 1967/68 1756.95 1502.15

Balek. 1977,

gradient is low and extensive floodplains and swamps occur.
The middle Zambezi below the Victoria Falls flows through
deeper valleys and gorges, finally opening into a wide plain
just before the Mozambigue border. The Kariba Dam was built
just above one of these gorges, and Lake fariba now occupies a
substantial portion of the middle 2ambezi Valley. Flow
characteristics of the Zambezi may be seen in Figure 3.5 and
Table 3.10, and characteristics of the entire Zambezi River
Basin are presented in Table 3.11.

The Kafue River drains most of central zambia and is one of
the Zambezi's major tributaries. It rises in the Copperbelt
region, and like the upper Zambezi, flows southward through a
region of low gradients. Extensive swamps occur all along
the Kafue and its tributaries, the Lukanga and the Busanga
Swamps being the most notable. Further south are the Kafue
Flats, another vast floodplain zone with adjacent areas of
poorly drained soils. The final 32 km of the Kafue's course
before joining the Zambezi are through a gorge with a staep
gradient.

The Luangwa River and its main tributary, the Lunsemfwa,
drain much of eastern Zambia. The Luangwa follows a fairly
direct course from northeast to south-west along a rifted
zone and the main tributaries also follow the lines of rift
block valleys. The Luangwa has on average a ste2eper gradient
than the other Zambian rivers and has few swamps along its
course, Tributaries fall steeply from the Mucninga
Escarpment and frcm the high plateau on che Malawi border.
The Congo drainage in Zambia comprises tne basins of the

32
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Figure 3.5. Fflood Regime of the Zambezi

Source: Balek,. 1977,

Table 3.,10. Monthly Discharges of Zambezi

I I m v v vi vil v IX X XIXI Year Unit

Zambex,
Chavuma Falls, 687 1757 2727 1818 863 368 219 158 96 73 98 225 758 m’/s
1956—65
Zambez,
Livingstone, 240 244 342 576 340 1633 1600 1585 1028 580 377 278 730 m’,’s
1908— 635

Source: 3alek. 1977,
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Little data is readily available on the smaller natural lakes
falling partially or entirely within Zambia's borders.

Lake Kariba was created after the completion of the Karibla

Dam in 1958, and now covers some 5360 square km. The mean

depth is nearly 30 m, with a maximum of about 120 m. Lake

Kariba was initially quite productive for fishing, because

new conditions caused by a buildup of nutrients. After conditions
stabilized, howaver, nutrient levels, aquatic weeds wnd Sish pro-
duction dropped off (Ralon 19/f, Symoens, Burgis & Gaudet 1981).

There are also numerous smaller man-made lakes in Zambia,
usually constructed for the purpose of irrigation development
or resulting from dams built to harness hydroelectric power.
A representative sample of irrigation schemes is presented in
Section 3.2.4, and the major hydroelectric dams are noted in
Table 3.14.

Table 3.14
Location Capacity
Kafue Gorge 900 MW (1350 projected by 1983)
Kariba North 600 MW
Victoria Falls 108 Mw

Six small stations 50 MW

Sources: U.S. AID. 1980b.
Europa. 1980,
U.N. 1981,

Swamps. Extensive areas in Zambic are covered by swamps or
dambos, which are usually defined as seasonally waterlogged
areas. Water balance figures for three major Zambian swamps
and a typical small damboo in the Copperbelt region are
presented in Table 3.15.
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Table 3.15. Water balance calculations for Zambian swamps and dambos

Source:

3.2.

2

Parameter Unit Bangweulu Kafue Flats Lukanga Dambo
swamps

Drainage area km? 102,000 58,290 19,490 1.43

Area of swamp km!? 15,875 2,600 2,600 0.15

Rainfall on the

area in a year mm 1,190 1,090 1,250 1,330

Rainfall on the '

swamp in a year mm 1,210 1,110 970 1,330

Evaporation from free

water surface, yearly mm 2,340 2,070 2,070 1,710

Evapotranspiration

outside the swamps, yearly mm 890 785 908 1,320

Additionally evaporated

from the swamps, yearly mm 1120—1260 196 252 -

Total evapotranspiration

in the swamps, yecarly mm 20002180 1,000 1,120 1,075

Lost in % of inflow % 60 4 1.8 -

Balek. 1977.

Groundwater 12/

Zambia generally enjoys better groundwater conditions than
most surrounding countries in several aspects, including
depth, storage capacity, available yields, and exploitation
potential. Figure 3.6 gives a rough idea of the location of
major Zambian aquifers, and Table 3.l6 summarizes data on
some aquifers. 1In general, the limestones and dolomites of
the Katanga system form the best aquifers (category 4 on Fiy.
3.6; compare Fig. 3.2).

Extensive data is available on groundwater in several local
areas. Mhango et al (1977) contains detailed data on the
Luangwa River Basin, which has a total groundwater storage of
approximately 221 billion cubic m. (Table 3.17). Additional
data is presented in Figures 3.7 and 3.8 and Tables 3.18 and
3.19.

12/ Burgman et al. 1979,

Mhango et al. 1977.
Reeve., 1969,
J.N. Dept. of Economic and Social Affairs. 1973.
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Table ).16, Summary of Zambian Groundwater Data

Localities and Districes

Formagions

Comments

Southern Province:
Livingatone

Ralomo=-Choma

Mazabuka

Munall Pass

Kafue

Gwemba Valley

Cantral Province

Western Province
{Coppartelt)

Norzhern and Liapula
2rovinces

North-Hestetrn 2rovince

Barotseland (South-West)

Zagracn Province

Basalts, Kalahar: sands

Weathered granite-ghelss
rone, quart: viens and
pegmatiten

towar Katanga: sandatone
and shale

Middle Katanga: linestonas,
dolomitic shaly lime-
stonea, argillites

Upper Xatangas calcareo-
siliceous rocks

Aioctite schimts
Shaly sandatones
Upper Karroo sandstone

Kartoo in a cift valley:
shalea, sandatones

Sandstones

Synclines of the Katanga
system isolated {n
depressions of the
basemantt

Dolcaitaa

Practured doloaites at
Lusaka &/

Cuartiosa veins in the
ounenant schiacs

Granite gneisoea north
of 9roken Hill

Xatanga Jolomitaa and
limestones (pumping for
the copper mines)

Jasement schista

Plateau sandscones (Karroo):!
Jater supply to towns
'Karana, Abercocn);
somqetimes overlain dy
fairly =hick shales

fasemant zone

Katanga syastam
{limesconen and dolcmiten
with 3tacrile argillaceaous
schiscs)

Talanari sands of<en
Jverlying -he Karroa

Jasament formac.ine:
jcanice jnersmes and
schistn

Low Yields, water sometimes salty

Depth of wells: 315 m: yield: 0.9 to L.5
litceass (for 6-inch boreholas}; {n cne
quartz veins the water 13 under a slight
nead {(yield: up to 2-] litres/s)

Dapth of wells: 35 m: yield: 1 litre/s
(0.4 litre/s 1n phyliites)

Low yield {n argillites, 1 to 3 litras/s

in dolomitas, 12 litres /s at the
Mazapuxa fault

0.) litre/s

1l litre/s

1 to 2 litres/s (depth: 45 to 50 m)
0.2 to 0.5 litreas

1 litre/s {water sometimes contains
fluoridaes)

1L to § litres/s (at 45 m)

2,000 m)/d through 10-1inch tubes
1 to 2 litres/s

Hegligihle yialds

Lacrge yields (see Delow)

0.5 litress (35 %0 45 @ holes)
3.5 to 22 litres/s (average: L litress);

low yields 1n the 3snales or whare the
sandstones are not thick

Low yields

No noles drilled

Little 18 <nown ADOUt tne reqgion; 3 faw
:3olated oore-noles in the axcepticnaliy
favoraola sreas (L w0l [itras/3y

f.alds ire scmet.mes
suypscantial oc adequate

& 1n 1763, yields of sp =0 20 litress/m par vetre Of irawiown secre cotained for =ne irilled wells of

LJysaxs (dismeter 8 incnhea).

sourzet  Y.Y. Capt. of 2Zcanomic and 3ocisi Affalrs, 1373,
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Table 3.17, Storage in the Groundwater Reservoir of the Luangwa

River Basin

Average
Thickness
of Average Storage of
Area saturated Specific Ground-water
Aquifer A Roek Yreld regervoiy
No. (geological age) (10°m?) B (m) U (105m?)
l. Sands, gravel, clayey
sands and gravels
(Quaternary) 16000 24 0.09 34600
2. Sandstones, quartzites
and shales (Xundulungu) 1100 34 0.10 3740
3. Limestones and dolomites
(Kundulungu) 1400 - 38 0.20 10650
4, Schists and quartzites
(Muva System) 8600 40 0.07 24100
5. Gneisses, Schists,
granulites and Mignaffites
(basement) complex 57000 31 0.068 12000
6. Granites (Igneous rocks) 13400 28 0.076 28500
TOTAL 97500 221590
Source: Mhango et al, 1977,
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3.2.3 water Quality 13/

Except for the Luangwa Vallay, extensive data on water
quality is not readily available. Tables 3.20 and 3.21 give
data for a number of small tributaries to the Luangwa River,
while Table 3.22 covers te:ts from three other areas in
Zambia. Groundwater quality tests for 153 boreholes and
wells are listed in Mhango et al (1977), some of which are
reproduced in Table 3.23,

Table 3.20. Water Quality Data from the Luangwa Basin

Parameters Mubalashi Mulungushi Lunsemfwa Mkusht Chivefwe Musofu
mg/litre River River River River  River River
pH 7.2 7.3 7.0 6.5 6.3 7.4
Conductivity
UMHOCM 56 110 46 9 11 165
Alkalinity 64 96 58 28 26 126
Total
Hardness 30 60 22 4 6 158
Chloride 5 5 6 4 4 16
Sulphate N/A N/A N/A N/A N/A 0.88
ammonia ~ N N/A N/A N/A N/A N/A N/D
Nitrate - N N/A N/A N/A N/A N/A N/D
Phosphorus 2.24 4,32 4,80 3.76 N/D N/D
Ca 2.42 14,74 0.98 9.12 0.15 /A
Mg N/D N/D 0.02 0.12 0.03 N/A
Pb N/D N/D 0.01 0.01 N/D N/D
Zn 0.06 0.40 0.09 0.03 0.01
Fe 0.19 0.14 0.48 0.64 0.34 0.076
Calcium
Hardness N/A N/A N/A N/A N/A 130
TDS N/A N/a N/A N/A N/A 158
Na N/A N/a N/A N/A N/A 2.150
Mn N/A N/A N/A N/A N/A N/D
L N/A N/A N/A N/A N/A 0.014
dote:- N/D Hdeans not detected

N/A Means not analysed

TDS Means Total Dissolved Solids

Source: Mhargo =2¢ 11, 1977,

13/ Mhango et al. 1977.
UNDP-FAQ. 1978,
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Table 3.21., Micro-Biological Analysis of Some Lunsemfwa Tributaries,

Luangwa Basin

Name of River

Bacteria Counts

*Coli Total
form/100 ml Count/litre

Mulungushi at G. N. R. Bridge 140 4200

Lunsemfwa at G. N. R. Bridge 67 415

Mubalashi at G. N. R. Bridge 79 2400

Mkushi River at G. N. R. Bridge 26 840

Chiwefwe at Mkushi Boma 0 250

*this was made up of: (i) Escherichia Coli

(ii) Arebactor Gerogenes

There was no salmonella.

Source: Mhango et al. 1977.

Taole 3.22. Water Quality Data at Scattered Points in Zambia (ng/1)

PH Ca Mg Ha S HCO3  COj NO3=N NH4-N FPe P05 Mn  2n

Shishamba River
(Keome Dist., Westarn
Prov.) 6.9 3,34 0.81 0.46 3.10 36 Tc 1.4 0.2 Tr Tc . .
Mwakera Resarvolr
{Copperbelt) 8.1 3.4 2.83 15.63 1.87 - Tr - - Tr Tr . .
Lundazi Rasarvoir
(Eastern Prov.) 7.8 18.0 15.0 51.9% 11.7 402.7 - 2.2 1.3 - Tr 47 7.0

Tr = trace

* = not determined

Source:

UCNDP-PAQ.

1978.
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Table 3.23.

Ground-Water Chemical Analysis, Luangwa Basin

(Results in milligrammes per litre)

Sample EC
No. * Locality pH mmNO  Ca Mg Na K CO5 HCO3 Cl1 sS04 Fe Date
1. St Monica Sec School BH 188 8.5 260 18 1 8 2.5 105.0 846.6 26 - - 10-7-75
2. Kabombo village BH 183 8.7 300 31 - 24 8.0 70.8 6l.U0 56 - - 10-7-75
3. Tigone Secttlement BH 186 8.2 520 42 2 48 5.0 90.6 80.0 79 - - 10-7-75
5. Lumezi Store BH 197 7.4 56U 110 7 14 4.0 225.6 230.0 28 - - 14-7-75
7. Chizombo Camp BH 205 7.9 640 48 5 84 2.0 176.4 179.0 61 - -  14-7-75
10. Chindwe Village BH 195 8.4 500 60 6 44 8.0 205.2 208.0 620 - - not plotted
15. Katete iospital BH 174/74 7.2 480 71 19 25 8.0 186.0 - 8 - - 11-1-72
18. Katete Boma BH 165 8.0 350 38 17 20 2.0 120.0 - 4 - - 18-9-71
22. Chama 8H No. 92 and pump 8.2 325 30 9 40 3.0 120.0 - 2 - - 3-9y-70
26. Mwape H.Q. Well 23/70 7.6 455 47 12 48 4.0 126.0 - 12 30 - 22-7 70
34. Luambe Camp Well 8/N 7.2 185 23 12 10 4 76 - 4 - - 22-7-70
49. Kacele Township (51) BH3/71 7.4 470 26 25 60 2 150 - 8 40 - 21-9-71
72. Chitunda BH No. 1 3/70 8.0 909 38 16 214 1 372 - 6 - - 25-11-70
80. Pctauke No. 4 BH ws- 7.2 610 104 5 35 3 170 - 8 64 - 21 9-71
89. Mkusht Farm 3080 7.0 276 27 14 14 3 93 - 2 - - 4-6-63
114 Nyachiza Village, BH 42, 1430 42 7.8 550 105 2 30 7 163 - 2 65 - 9-4-73
137 Rakumbi Village va 712520/5D36-6)
Chipata 7.4 105 80 26 177 3 184 - 100 24v - 3i-8-73
140. Kwame Nkruma T.T.C. Kabwe 8.4 700 376 28 44 1.7 147.0 - - - - 8-3-76
147. Chilonga Mission, Mpika 5.5 35 - 0.5 1.2 1.5 21.6 - - - - 14-2-75
148 Kanona Project 7.0 10 4.8 1.4 2 0.8 14.4 - 42 - - 10-2-76
149. Chiet Serenje 7.4 770 8.8 3 9 100 60.6 - 40 - - 29-12-75
150. Jancire School, Feira 8.4 585 24 21 80 4 150.0 - 60 - - 16-9-70
151. Mpanshya Hospital BH Rufunsa 7.4 560 83 5 19 - 228.0 - - - - 29-2-64

*cf. Figure 3.9 for location of Sample;

sSource:

Mhango et al. 1977.
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3.2.4 wWater Use and Management 14/

In the early 1970s Zambia depended almost equally upon
surface and ground water for its water needs. Major
groundwater users were Lusaka, other towns along the central
rail line, and Copperbelt towns and mines. Outside of these
areas many villages may have a few wells, but total
groundwater extraction is nevertheless comparatively low.
Countrywide figures on groundwater extraction are not readily
available, but figures Ffor the Luangwa Basin from the mid-
1970s give an idea of groundv.ccr usage (Table 3.24).

Table 3.24. Ground-water abstraction from the Luangwa Basin

Number of Total amount of ground-watsr

Jo. Digtricr Boreholes diacharge (m*/d)

1. Chadiza 23 1375.06

2. Chama 15 1683.68

3. Lundazi 23 1156.65

4, Katete 25 1875.58

S, Petauke 22 1624.05

6. Chipata 68 8790.80

7. Rufunsa 7 1087.73

8. Feira 6 1243.29

9. Mkushi 9 598.74

10. Serenje 8 845,85

11. Kabwe 8 1623.45

12, Mpika 2 240.96

13. Lusaka* 1 54.43
TOTAL 217 22194.43 m®/d

*Note that this is one borehole in the Luangwa 3asin portion
of Lusaka District. It is not a figure for Lusakxa citv, which
is in the Kafue 3asin.

Source: hanco et 3l., 13

Surface water has usually been the main supply source for
most rural areas and many towns. Within the last decade,
surface water has also served asg the main source for
expansion of water supplies even in the Copperbelt and along
the central rail line (Fig. 3.10). 1In 1975, approximately 86
percent of the urban and 16 percent of the rural popoulation
(42% of total population) was considered to have access to
safe water (U.S. AID 198la). Data on pived water and type of
water scrvice in 1973 are presented in Table J.25.

14/ Davies. 1971.
Mhango et al. 1977,
Sedjo. 1977.
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Table 3.,25. Domestic Water Supply, 1973

Digtribution and water services

Servad with (Mm7 Per (mf,
Population piped water Total y) capita /dav?}

Urban 1,208,000 (30 percent) 906,000 (75 percent) 134 234 n.4 0.7
Rural 2,852,000 (70 percent) 285,000 (10 percent) 42 73 n.4 0.7

Total 4,060,000 (100 percent) L 191,000 (30 percent) 176 307

Urbanr water service with central water supply (60 percent by house connec-
tions, 40 percent by standpipes)

Cities (3) Municipalities (5) Townships (11)
Lusaka Chingola Chowa Kagame
Ndola Kabwe Kalomo Mbala
Kitwe Livingstone Mazabuka Mansa

Luanshya Monze Chipata
Mufulira . Pemba Kafue
Mongu

Rural water service

Water use
Dwellings Population Total Per capita
Type (thousands) (thousands) (Mm3/v)  (m%/day)
Private taps 17 70 (2.5 percent) 5.0 0.2
Shared taps 56 229 (8.0 percent) 8.1 n.t
Wells or boreholes 300 1,240 (43.5 percent) 22.7 0.05
River or stream 270 1,113 (39.0 percent) 4.2 0.01
Other ] 200 (7.0 percent) n.8 0.01
Total 691 2,852 (100.0 percent) 1.0
forecast 1936
Water use
Total Per capita
Population Served (Mm</v) (m‘/day)
Urban 3,500,000 with piped vater 3,200.000 (90 parcent) 467 0.4
Rural 3,400,000 with piped water 880,000 128 J.-
with wells or (74 parcent)
hnreholes 1,700,000 31 1.9¢%
Total 4,900,000 2.78n.1000 (813 percent) K26
Zource:  Seddo, 1377,
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In a sense, hydropower is actually zZambia's major use of
water resources. Although water is not actually consumed,
power stations are often allocated water which potentially
could be used upstream. Traditional Ffarmers view irrigation
largely as supplementary, and use it to grow a second crop, or
to protect against drought. Most irrigation development has
been commercial, and approximately 9,000 ha were probably
irrigated under such conditions in 1974 (Table 3.26). The
potential for irrigation 1s quite large, particularly in areas
such as the Kafue Flats or the Chambezi Flats. However,
current policies of maximizing power generation would conflict
with irrigation Jdevelopment in the Xafue Flats, as they
already inhibit irrigation development in the Kariba Dam
region,

3.2.5 Water Law 15/

Ownership and Water Rights, Theoretically ownership of all
waters in Zambia reverted to the state upon independence,
which reflected traditional African law pricr to the colonial
period. However, subsequent Zambian legislation has clarified
water as both public and private. Public water includes all
water courses (rivers, gtreams) where water flows (perennially
or seasonally}), as well as all lakes, swamps, or marshes
which are sources for these public streams. Swamps, marshes,
or springs situated entirely on private land, and which are
not a source for a public stream, are classed as private,
Also classed as private are groundwater brought to the
surface of private land, and floodwa“ers impounded on private

land. Theoretically, these classifications uistinguish
differing water rights rather than separate ownership
categories, ¢

For any purpose other than domestic use, rights over public
waters must be Jranted by administrative authorities, which
in most cases is the Water Doard. Rights may he revoked for
failure to beneficially use the water rfor three consecutive
years or for breach of the conditions under which the rignts
were obtained.

Legislation (cf. Appendix VII). The basis for most Zambian
water law seems to be thne Water Ordinance No. 34 of 1948,
which has subseguently been amended i number of times, In
addition to defining the various categories of water and
water rights, the ordinance sets out conditions for granting
rights. Regulaticas are generally strict, and rights may be

revoked for non-compliaince. In particular, Zambia seems to
have ample legal aatihority wo enforce legislation regarding
narmful effects of water and water Q0Ll.ution, whica 13 set
forth in addit:iona. legislation.  The Nartural Rescources and

conservation Act empowers the Jovernment  to requirae land

15/ Caponera. 194979,

o
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Table 1.26.

Existing Irrigation Schexes

by Province, 1974

2rovince Discrict Scheme Area Crop
(ha) .
Southern Gwembe Buleya Mulima 100 Pruit, veqetablas
b Siatwinda 80 .
* Bishop of Monze 40 Bananas
Mazabuka Zambia 3Sugar Cy,. 5,500 Suqar cane
. National Irriga-
ticn Research
Station (NIRS) 3c Wheat, various
Cantral Kafue Chiava 20 Bananas
Chilanga Liempe farm 30 Wheat
Chisamba Grobler fara® 130 Onions, naize
Peira Peicra pilot
irrigation 20 Vegetables
Central Dean farmd 30 Citrus, vegetables
Copperbelt Ndola rural Chapula 60 Vegetables
. . Ipafu 40 o
. * Kafuby 60 d
North Western Kwinilunga Xwinilunqa S0 Pineapple, vegetables
Zambezi Training settlement 30 Veqetables
Weatern Xongu Kaboapo 2 Rice
d Pilot irrigation H] Vegetables
2astern Lundazi Lundazl scheme 3 *
Chadiza Rukizye 4 *
Chipata Makungwa 4 *
Petauka Lusave 2 .
Northern Rasama Ngold 80 Coffen
Kporokoso Kapatu 40 Pruit, vegetables
Rauama Xasana scheme 2 Vegetables
Mbala Mbala . 2 .
Chinsall Chinsall * 20 Rice
Mpika Kalashi 4 Citrus
Luapula Mwanse Mununshi a0 Bananas
Kawambwa Mushota 20 Vegetables
Mansa Zawanbwa Scheme 240 Tea
* Rasearch station 2 Rice Trials
Grand totals 7,693

4 These ace

indicative only. There ars

nore :han J0 commercial

irrigation, mainly for fruit, veqetables, sugar, and wheat.

Source: Sedjo,

farmm with mwore thnan 20 nectares uinder





http:Fig.3.11
http:discussi.on

24 27 30 33

9 MILES , 123

i

|
i SoILS

O  KILOMETRES 200

i

L

/

ARR

X,

PR
Ve

FERSIALLITIC SOILS
NCRYTHEIRN FZRRALLIT!IZ §2..
SOUTHERY FER S
BARCTSZ SANDS
VERTISCLS OF XKaFUZ
YERTISCLS CF RIVER VA_LEvVS
YVERTISOLS ¢ o]
LITHOSOLS
fa gWwAMB

/"
"
7

Lz

~
N
N

Il

Cals
RMIFDX ' ]
24° 27
Fraure 3,11, soils
Sourze: Davies. 1a7L,

wn
e




soils are suitable for cultivation of a wide range of
climatically adapted crops. They include the most fertile
Zambian solls, now widely cultivated.

Ferrallitic soils derive from various parent rocks, including
granite, gneiss, sandstone and schist. Covering half Zambia,
they occur mainly on gently undulating uplands with slopes of
up to three per cent or more. They fall into two groups: the
northern ferrallitic 30ils of the higher rainfall area (over
1000 mm per annum) and the southern ferrallitic scils. The
latter vary from sandy loams to loamy sands. Usually clay
content increases with depth: a sandy surface horizon occurs
on loamy sand or sandy loam, underlain by sandy clay loam.
Soll colour changes from yellowish reu to yellowish brown in
well drained areas, to greyish brown where poorly drained.
The solum thickness extends to over 180 cm, but shallow
goils, often with rock outcrops, are common associates.
These soils, found in Southern, Eastern and Central Provinces
are partly suitable for cultivation. However sandy soils
particularly reguire careful management, while vast areas are
best suited to permanent vegetative cover utilized through
timber production, grazing, or wildlife. In contrast, the
northern ferrallitic solls are more leached because of higher
rainfall with lower base saturation (pH four to five). The
clay content is generally higher: soil textures change from
clays to sandy clays or sandy clay loams, showing gradually
increasing clay content from the coarse-grained surface soil
to the subsoils. These deep friable soils, 180 cm deep, show
a colour range from dark reddish brown through red to
vellowish red. They occur in Northwestern, Western, Northern
and Luapula Provinces, and are widely used for chitimene
cultivation. They may be used for local crops under good soil
management and for timber production or pasture grassec,

Barotse sands are deep, loose, structureless sands. They
comprise wind and water-sorted quartzitic sands with very low
clay and silt content throughout the soil profile, usually
under five per cent clay plus silt. The solum thicknecs is
generally over 180 cmn. Normally whitish or grey where the
surface is discoloured with organic matter or ash, they pass
to golden or reddish colours where stained with iron oxide
(most frequently on the Zambezi scarps). Their origin is
controversial. One wview is that they were transported by
wind from the Kalahari Desert during late Tertiary times:
another, that they are developed from underlying Karroo
sandstone by a process of water transport and subsequent wind
action. Vast areas of western Zambla are coverad by Barotse
sands, which extend as shallower lobes into Mwinilunga,
Kasempa and Namwala Districts. They are best suitad to
permanent vegetation cover (woodland, grassland), utilizanle
through grazing, timber production or wildlife habitat.

Vertisols of the Kafue ZFlats consist of deep, calcareous
cracking clays. They change 1n colour from black in the upper

~
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horizons to grey at depth. The surface pH ranges from 5.7 to
7.3, increasing to 8.5 in the subsoil. A characteristic
calcium carbonate horiuzcn generally occurs within 120 cm of
the surface., The Kafue vertisols are formed on the nearly
level €£luua plains of the Kafue Flats, Of alluvial
(lacuscrine) origin they experience seasonal flooding. An
estimated 1.7 million acres (7000 ¢ km) are covered by these
soils between Iteshi 'W'zs.: ai.. the Kafue Gorge, which may
also be found as small bodic :» .ng other rivers and swamps.
They may be utilized for graz.ny cattle and wildlife and,
particularly in border zones, may precduce crops adapted to
wet habitats aftar adequate drainage management.

Vertisols of the civer valleys cover the Luangwa and its
tributary valleys, the Luapala, and parts of the Zambezi
valley. They are believed to derive from Karroo sediments,
largely by colluvial and alluvial processes. They comprise a
mixed group of soils, The fluvial deposits have been
variously sorted during transport: tiey may range from
lighter coloured, freshly depcsited sands of river beds and
local clder beds or darker sands, through dark brown sandy
loams, to lignter greyish and dav i0: grey~brown clay loams of
more cloddy cendency, and finali, .o dark grey clays similar
to Kafue vertisols. In parts orf the Luangwa valley,
especially where drainage 1is poor, soilg tend to be
halomorphic due to sait accumulation. These are known as
solonetzic yrey clays to sandy loams.

Vertisols of flood plains are hydromorphic soils derived from
siliceous parent material. They genarally have a peaty
organic horizon, ranging from 25 to over 180 cm thickness.
The usually black topsoil horizon is underlain by quartz
sands :2nging in colour from dark greyish brown to pale grey.
The peat horizon usually has a pH of 3.5 to 4.5, if not
drained and cultivated. These soils are found in the flooded
areas of the Zamtezi and ctriputary rivers in ‘Western
Province, around major swamps (Lvkanga, Bangweulu, Busanga)
and in depressions of dambos. Parts may be used for
grasslands or locally adapted crops if protected from
flooding and adequately drained.

Lithosols are shallow to very shallow escarpment soils, often
intermixed with outcrons and surface rocks ('rock and
rubble'). They are Ireiquently underlain by laterite crusts
and/or quartz yravels or weathering rocks. Texture ranges
from sund unrough loamy  sand  to sandy clay loam, rock
material increasing with depth. The colour of the well-
drained soils wusually +ranges from dark greyish Dbrown to
reddisn brown. Lirthosols are developed from sranite, gneiss,
scnist or sandstone. They are best suited to a permanent
vegetation cover utilizanle for wildlife or a few woodland
products (charzoal).

wn
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3.3.2 Agriculture 16/

Nearly 142,000 square km, or just under 19 percent of
Zambia's surface area is clasified as cropland (Fig. 3.12;
compare Fig. 3.13; App. V, Tab. 1). 1In actual practice, most
of this land is fallow, and only about 10 to 15 percent of thes
area classified as cropland is actually cropped at any one
time.

The major crop in Zambia in terms of total production is
maize, followed by sorghum and then cassava (cf. App. III,

Tab. 2). However, the wvast majority of farms are
traditional, and most farming is subsistence (Tables 3.27,
3.28). In terms of quantity of marketed production,

groundnuts are the most important crop, followed by maize,
with no other crop even coming close (cf. App. III, Tab. 3;
note that the USDA and World Bank figures are not consistent
with each other).

There are major regional variations in cropping patterns.
While maize is widely grown throughout the country, cassava
is not found in the southern areas, and sorghum is normally
grown only along the southern border, between about 14 and 15
degrees latitude (Fig. 3.14; compare data in App. V).

Schultz (1976) has worked extensively on traditional farming
systems, and distinguishes five broad categories in addition
to the modern commercial sector (Figures 3.15 and 3.16). The
most widespread system in terms of area is identified as
shifting axe and hoe cultivation, which is generally
associated with areas of over 1000 mm annual rainfall and

heavily leached soils. In this system, often called
chitemene or slash and burn, cultivation is restricted to a
few patches within a larger clearing. In these pacches,

branches and trunks are collected and burnt, providing a
thick layer of ash which is worked into the ground as
fertilizer. No particular long-term land rights are held on
these small fields, and they are abandoned after a few
growing seasons for new ones. Five sub-categories of the
chitimene system are distinguished by the proportion of
cropped area in the larger clearing, periods between shifting
fields, and cropping patterns.

A second type of farming system is identified by Schultz as
semi-permanent hoe cultivation, which predominates in the
Luangwa basin. Burning is used only as a means of clearing
land, but not for the purpose of enriching the soil.

16/ schultz. 1976.
Sedjo. 1977.
Tuthill et al. 1978,
World Bank. 1977.
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Table 3.27. Types of Farms, 1970
Type Number
Commercial expatriate 550
Emergent 20,000
Traditional 309,000
Cooperatives 800
State farms 50

Table 3.,28.

Source:

Sedjo.

1¢77.

Commercial Contribution to Agriculture
Value Added

(Millions of Kwacha)

Commercial Percent of Subsistence
Year sector total sector Total
1970 27.5 25.0 82.0 109.5
1971 29.6 26.4 82.4 112.0
1972 35.2 29.8 83.0 118.2
1973 30.5 26.6 84.0 114.5
1974 32.9 27.9 85.0 117.9
1975 32.4 27.5 85.6 118.0
Sourse: Sedso, N
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3.4 Vegetation

3.4.1

Native Flora 17/

Zambla lies entirely within the broad Sudano-Zambezian
phytochorological reg:on (Fig. 3.17). The region is very
rich florigtically, with a large number of species having a
wide range of distribution throughout Africa. Typical
vegetation consists © woodlands and savannas (Werger 1978a).

Within the broad Sudana-Zambezian region, a number of
categories can be distinguished. Sources differ on detail,
but generally tae ten zones discussed here (from Davis 1971)
can be recognized in other discussions as various
combinations of zones and sub-zones.,

Zambila's vegetation can broadly be divided into 'forest',
'woodland' and ‘'grassland’. In the forests the upper tree
layer i35 mogtly closed and the middle layer often
characterized by a dense thicket understorey. There is at
best a discontinuous grass cover. Woodlands show a dense
tree cover with more or leas closed canopy. The middle layer,
however, iz oper ana there is only a sparse grass cover. True
woodlands often merge into open grassy wocdlands, in which
the canopy is not closed, and there may be a complete grass
cover ('woodland gavanna'). Grasslands encompass areas with
scattered trees and/or shrubs and treeless plains,

Together with climatic (precipitation, flooding) and edaphic
(soilg) factors, man has influenced the natural vegetation
and helped to degrade forests and woodlands by burning and
cultivation. Fire is undoubtedly the dominant single factor
in maintaining a fairly open vegatation.

Livunda Forest (cf. Fig. 3.18) covers parts of north-western
Zambia. It is a dry evergreen low torest characterized by
Chryptosepalum pseudotaxis ('Livundua'), with lianes forming a
fairly dense understocey. Southward 1t merges into Mushlbe
Woodlard, while other Adry evergreen forests 1in northern
Zarbia have deqraded to fire-hardy Chipya Woodland under the
influences of drier climate, fire and culrivation. Mutemwa
Forest 13 a dry deciduous forest confined to areas of
Kalahari sand, occurring widely in southern Western Province
and as relics in Balovale, Kabompo and Sesheke Districts., It
is dominated by Baixiaea plurijuga ('Zambran Teak'; and
Pterocarpus antunesii, A similar foiest, with a poorly

il/ Davies. 1971.
Ernst, L2971,

de

Vos. 1975,

Werger., 1978a,
Werger and Coetzea, 1978,
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developed upper storey and a dense thicket layer, is found in
the Mweru-Chishi-Tanganyika lowlands of Northern Province as
Itigi Forest, closely related to the great Itigi Thicket of
Tanzania. Characteristic species are Bussea massaiensis,
Baphia massaiensis and Combretum ssp.

Woodland of various types covers four-fifths of Zambia.

Mushibe Woodland occurs widely on Xalahari sand in Western
Province, with evergreen snocies increasing northward.
Typical species are Guibourt.a coleosperma ('Mushipe ),

Burkea africana and Erythrophleum africanum. Miombo Woodland
covers over half of Zambia, mainly on plateau and escarpment
country, and is characterized by Brachystegia, Jubelnardia
and Isoberlinia species. In the west, Miombo species,
especially Brachystegia spiciformis, have invaded Mushibe
Woodland. Munga Woodland, dominated by Acacia, Combretum and
Terminalia species among tall grass, occurs in Central
Province, Mazabuka-Monze Districts and in Petauke District.
Mopane Woodland covers much of the hot, dry southern valleys
of the Zambezi and Luangwa. Dominated by Colophospermum
mopane, it is almosi monotypic, but may be mixed with Kirkia
accuminata, Sterculia africana :nd other species and have
significant stands of baobab.

Chipya Woodland occurs particularly around Lake Bangweulu and
also around Lake Mweru, in the Luapula valley and north-east
of Mwinilunga. It reveals mixed tree growth of Pterocarpus
angolensis, Erthrophleum africanum, Parinari curatellifolia
and others, with small trees (Terminalia, Combretum, etc.)
standing in very tall grass and herbs. Another open grassy
woodland is Lusese Woodland in Western Province and Namwala
District, dominated by Burkea africana, Dialium engleanum and
species of Baikiaea and Colophospermum. In Western Province
this shades into Diplorhynchus shrub savanna or into Loudetia
grassland in {looded areas of the Zzambezi and tributary
valleys,

Grassland and swamp. Larger grasslands occupy seascnally
flooded Kalahari sands (Loudetia grassland) and great swampy
depressions such as Lukanga, Bangweulu and Kafue (Hyparrhenia
grassland). Smaller grasslands line dambos, streams and
rivers., Virtually permanently flooded areas of Hyparrhenia
grassland are occupied by swamp and papyrus sudd.
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3.4.2

Range Use and Livestock 18/

Livestock figures are noted in Table 3.29. Cattle are the
most important animals, and approximately 9G percent of the
cattle are owned by traditional herders. Offtake from the
traditional herds for the commercial sector is estimated to
be only about four percent annually, compared to L5-17
percenc offtake from the commercial herd. Cattle are
occass.onally slaughtered for domestic consumption in the
traditional sector, usually for feasts and other notable
events, Otherwise, cattle are usually regarded as a source
of wealth by those groups wl.ich have herding traditions, and
are only rarely sold. Dairy products are widely consumed by
cattle herding groups, and cattle further contribute greatly
to cultivation by providing manure and animal power.

Table 3.29. Livestock and Livestock Products

LIVESTON K
(FAQ catunates, ‘voo head, year ending Suptanber)

LIVESTOCK PRODUCTS
(FFAU ostimates—metric tons)

1970 lI

Cattle . . [W-1X1 l«—
Sbetp . . 0
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Pigs . o 1o
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Source: Europa. 1980,

Only relatively restricted areas of the country are currently
utilized as rangeland. Cattle distribution is restricted by
the availability of exvended grassy areas and by the
prevalence of tsetse flys in some areas. Only in the upper
Zambezi Western Province, the area of the Kafue River west of
Kafue (city), and Eastern Province along the border of
Mozambique is there any appreciable density of cattle (Fig.
3.19.) Sheep and goats have an even more limited
distribution, and are numerous only 1n the Luapula and
Gwembe/Luangwa Valleys. Tables 3.30 through 3.33 give an
indication of the major grazing or fodder plants 1n Zambia.

Europa.

1980,

Kalapula.
Kaplan.
Schultz.

1979.
1979.
1976,
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3.4.3 Forestry and Fuelwood 19/

In the late 19708 the zambian Forestry Department classified
nearly 55 parcent of the country as forested, although the
majority of this was actually one of the woodland types
describaed in Section 3.4.1. About 67,000 square km (9%) of
this area falls within the two types of state forest reserves
(ef. Fig. 3.18a). The maln function of protection reserves
is to protect hill ranges and headwaters through prevention
of goil evosion. Exploltation is elther entirely prohibited
or limited to harvesting in such a way 5O as to improve the
forest stand and growth. Production reserves, about two-
thirds of the state reserve area, are managed to produce wood
on a sustainad yleld basis. The Forestry Department also
classifies National Parks and Wildlife sanctuaries as
Congervation Icrests, which are managed to maintain or
improve wildl.fe habitat (Musokotwane 1979). Because of
potential export value certaln trees are protected both in
and out of reservaes, including Entandrophragma candatum
(Mupumena) , Khava nyagica (Mululu), Petrocarpus angolensis
(Mukwa) , Afzalia guanzensis {Mupapa) , Faurea saligna
(Saninga) and Baikiaca plurijuga (Makushi or 'zambian Teak')
(Davias 1971},

Utilizatlon of indigenous forests is patchily distributed.
In the south-west, 'Zambian Teak' and Mukwa are extensively
logged, A little quality timber is also produced in the
north. Larger quantities of wood, mostly from Copperbelt
Province, are used for mining construction and pit props.
The rather !im‘*~d and scattered useful trees and archaic
production metho s ‘orce Zambia to import much timber.

Inadequate 1lnoal production, particularly for the mines
during wartime (when ocutside supplies were disrupted) led to
extensive davelopment of exotic softwood plantations in
reserves in rthe Copperbelt, 2specially around Ndola and near
Kalulushi, After much experimentation, most planting has
be*n of Eucalyptus and tropical pines. Older plantations
have now begun to produce timber. Manufacturing devalopments
led to further planting under the First National Development
Plan, especially in Northwestern Province and along tre line
of rail (Davieg 1971).

The World Bank has assisted since 1969 in a number of projects
to establish plantations of fagt arowing pine and eucalyptus.
One of the latest projects (L978-1982) 1s to plant 17,500 ha
in the Copperbelt, By 1982 the total area of industrial
forest should have reached 40,000 ha. Zambia plans an
additional 40,000 ha during the next two decades.

13/ cheatle and Cheatle. 1979,
Davies. 1971.
Kaplan., 1979,
Musokotwane, 1979,



Fuelwood. About 90 percent of the estimated 5.7 million
cubic m of wood used annually is produced locally and nearly
all of this is for fuelwood or making charcocal (cf. Section
3.1.4 for some data on wood and charcoal as energy sources).
Preferred species in fuelwood exploitation are Brachystegia
spp., Julbernadia spp., and Pericopsis angolensis, Fuelwood
cutting can be a serious problem locally, particularly near
large urban areas (thus sitwnerily along the rail line and in
the Copperbelt). On a nacional scale, however, the estimated
annual clearance of 2,000 squar= km for fuelwood usage is not
an overwhelming problem. Over four times as much area (8,720
sq km) is probably cleared vearly for chitemene cultivation
(Cheatle and Cheatle 1979). Additional data on fuelwood and
charcoal usage are presented in Tables 3.34 and 2.35.

Table 3.34. Estimates of Total Charcoal and Firewood Consumption, 1970-80

Amounts expressed 1n (3) tonnes of dry wood eauivalent; (b) woodland (huz) required for tonnage in (a)

Year Domestic Charcoal Industrial Charcoel Total Chargoal Total Charcoal and Firewood
(2) (b) (a) (b) (a) (h) (a) (b)
1970 187,960 37.6 60,000 12.2
FAO (p) FAO (p)
1971 187,960 37.6 50,800 10.2 162,560-  32.5
F {p) F (p) 182,880  36.5
¥ o(p)
1974 1,500,000 300.0
B (p)
1975 193,040 38.¢ 264,160 52.8 203,200 40.6
F(f) F(f) v(n
1978 3,424,000 684 .8 100,000 21,0 2,500,000 500.0 10,000,000 2000.0
C (p) £ (o) B (p) € (p)
2,400,000 480 0 ,
B (p)
1980 304,800 61.0
H(f)

(p) estimate for past or present
(f) estimate for future

Data Conversions: Column (a) values calculated from 3 fuelwood, tonnes of charcoal to eauivalent tonnes
of drv wood usina the fnllnwing assumptions.

3 m3 fuelwood « 1 cord = 1 tanne dry wood
! tonne charcoal 1% derived from 10 tonnes dry wnod

Column (b} values calculaten as described for (olumns 4 and 8, Table 2,

Source: Cheatle and Chea-le. 1373,
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3.5

Fauna

3.5.1

Mammals 20/

Well over 100 species of mammale occur in Zambia. The partial
listinyg presented in »opendix VI, Taole 1, is based on Hanks
(1872, who lists 74 mammals) and Mitchell and Ansell (1965,
who lists 69). Thic 1ict  should be regarded as
representative rather than c.uative, as the smaller mammals
are usually neglected. Sheppe (1973), for exua.ple, discusses
30 species of rodents and shrews although Hanks (1972) listed
only seven. Bigalke (1978) considerg that 407 species occur
in the southern Africa area, in which he includes Zambia
(Table 3.36).

Table 3.36. Orders, families and approximate numbers of species

of mammals--Africa and southern Africa

No. of species in

Africa southem Afn'ca

LIPOTYPHLA

Potamogalidae (Otter Shrews) 3 1
Chrysochlordas (Golden Moles) 16 14
Erinaceidae (Hedgenoys) 6 i
Soricidae (Shrews) 56 715
MENCTYPHLA

Macroscelididse (Elephant Shrews) 13 8
CHIROPTERA

Pteropodidae (Fruit Bats) 26 17
Rhinopomatidae (Mouse-tailed Bats) 2 0
Emballonuridac (Sheath-tailed Bats) 7 4
Nycteridae (Slit-faced Bats) 11 7
Megadermatidne (Big-eared Bats) 2 1
Rhinolophidae (Horseshoe Dats) 17 ¢
Hipposidendas (Leal-nosed Bats) 14 4
Vesperulion.dee (Simple-nosed Batg) 64 34
Molossidae (Masuff Bats) 31 16
PRIMATES

Lonsidae (Pottos) 2 2
Galagidae (Galagos) s 2
Cercopithectdac { Monkeys) 47 10
Pongidae (Apes) 3 2
PHOLIDOTA

Manidae (Scaly Anteaters) 4 4
LAGOMORPHA

Lepondae (Hares) 10 9

sont.,

20/ Haltencrth and Diller. 1977.

Hanks. 1972.

Mitchell and Ansell. 1965.

Zambia, National Parks and Wildlife Service. 1977.
Zambia, National Parks and Wildlife Service. 1979.
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Table 3,36, cont,.

No. of species in

Africa

southern Africa

" ‘RODENTIA
Sciuridae (Squirrels)
Anomaluridas (Scaly Tails)
Pedetidae (Springhare)
Muridas
Murinac
Criceddae
Dendromurinae
Otomyinae
Cricetinae
Gerbillinas
Lophiomyinae
Cricetomyinae
Petromyscinso
Microtinas
Rhizomyidaes (Ramboo Rats)
Muscardinidas (Dormice)
Dipodides (Jarbons)
Hystricidos (Porcupincs)
Thrycenomyidae (Crne Rats)
Petromyidoe (Dassie Rat)
Bathyergidae (Mole Rats)
Ctenodactylidae (Gundis)
Spalacidae (Blind Mole Rat)

CARNIVORA

Canidao (J ackals. ete.)
Mustclidae (Weunsels, etc.)
Viverrides (Geners, etc.)
Hyaenidae ‘Hyaenas)
Protelidae (Aardwolf)
Fealidne (Cats)

TUBULIDENTATA
Orycteropodidae (Adrdvark)

PROBOSCIDEA
Elephantidac (Elephant)

HYRACOIDEA
Prczaviidace (Dassies)

SIRENIA
Trichechidae (Manatee)
Dugongidae (Dugong)

PERISSODACTYLA
Equidue (Zebras) |
Rhinocerotidae (Rhinos)

ARTIODACTYLA

Suidae (Pigs)
Hippopotamidae tHippos)
Tragulidae (Chevrotain}
Giraffidae (Giraffe and Okapi)
Bovidae (Antelopes)
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Some of the most distinctive mammals include the giraffe
(Giraffa camelopardalis thornicreitci in thae Luangwa Valley,
G.c. infiumzta in the Western Province); the hippopotamus
(Hippopotamus aaphibiug) along rivers; and the black
rhinoceroeg (Diceros bicornis). TIn the Musi-~oa-Tunya National
Park near Livingston, the white rhino (Ceratotherium simum)
has been introduced, but is not native to Zambia. Elephants
(Loxodonta africana) and webr- (Ecuus burchelli) are fairly
common, and a large numbor i ecntelope species of all sizes

occur, including three supsy. ' as of the vulneralbe lechwe
(Kobus leche). <arge carnivory include the lion (Panthera

leo), cheetah (Acinenvz dubaluz), and leopard (Panthera
Eg?dus). Rough ideas on the distribution of larger mammals
can be obtained by noting their oecurrence in the national
parks (App. VI, Table 5).

The following brief description of faunal adaptation to one
Zambian environment is from Sheppe and Osborne (1971), who
studied the animal populations in the Kafue Flats (west of
Lusaka) .

Every year the Kafuo River floods the Kafue Flats, to a depth
of up to 5 m for saeveral months. uimel life of the flats is
conditioned rrimarily by the =lvernating .ainy and dry
seagons and by the floods. The Kafue rises slowly during the
winter rains, is highest {i May, and falls durlng the latter
parc of the dry season. Vegetation is composed primacrily of
grasses, especially Oryza barthij. Because of the abundant
water the primary productivity of the flats is much greater
than that 95 the surrounding woodlandis. iBvery year there is
an alternation of aquatic and terrestrial faunas. During the
floods fish move onto the flats from the Kafue, and most
spawning takes place there, Terreastrial species are driven
off, but as the floods recede they rzoccupy tle flood plain to
use the best grazing in the region.

Large mammals {ind ochelter in tall stands of grass, small
mammals in the thick mat of vegetation that covers much of the
ground or in the deeply cracked soil. Some species
(nippopotamus, otter) always stay near the river at low
water, others (lechwe, zebra, wildebcaze) go for varying
distances onto the {ioodplain and more *than half of tue
mammals (kudu, =zquirrel, vervet, aardvark) enter only
slightly if at all. Failure to use the Fflood plain seems to
be due to absence of suitable habitats or food, rather than
exclusion by the floods. Tho most abundant large mamial on
the flood plein is the lechwe, the only terrestrial ungulate
that sometimes feods in the floodwarers.

Several shrews and mice, aspecially Mestomys natalensis, are
common on the flood plain and breed thare during the rains.
During the floods they leave the flcod Plain or take refuge on
natural levees alony the Kafue, Large populations of water
birds are common, Crocodils and monitor live near the
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water's edge and move in and out with the floods like the
hippopotamus. Scme snakes are common on the flats, but
turtles and frogs are not., Although ants and termites are
abundant in tne surrounding region, they are largely excluded
from the Ziats by the floods. Tables 3.37-3.41 indicate in
more detail the animals utilizint the flats and cvcles of
use.

Hydroelectric development o Xarfue River sincz the early
1970s has resulted in disrupt. on of tae natural f£looding
cycle, which may result in pressure cn the animals utilizing
the floodplain habitat. Schuster (1980) has shown that this
is certainly the case for the Kafue lechwe (Korbus lechwe
kafuensis) which is considered vulnerable by the IUCN (1978).
The lechwe mating cycle was closely allianzd with the
flooding cvcle, and once disrupted, lechwe populations may
not be able to kKeep pace with such factors as poaching (cf.
also Sections 3.5.5 and 4.5).

3.5.2 Avifauna 21/

Nearly the entire country falls within the broad
classification of south central -+ jhlands in the context of
ecological habitats for bis 3 in southern Africa
(Winterbottom 1978). A wide wvariety of birds occur
throughout <tnis =zone, and Benson et al. (1971) lists 699
species for Zambia, which fall within the broad south central
highlands classification. Appendix VI, Table 2 presents an
abridgment of their discussion of avifauna in these habitats.

3.5.3 Herpetofauna and Invertebrates 22/

Poynton and Broadley (1978), discuss southern African
nerpetofauna, wilthout usually distinguishing Zambia
separately. Broadley (1971), has compiled a checklist of
Zambian herpetofauna, which is summarized in Appendix VI,

Table 3.

Werger (1378b), contains extensive discussions of "
invertebrate fauna of the southern African region as a whole.
In most cases Zambla i3 no+ 2ddressed gaparately, and in fact
knowledge of most Yamblan lnvertebrate fauna is far less
extensive ©aan for octher areas of southern Africa,

particularly Soutn africa.

21/ Benson en al,  Le71l.
Winterbottom. 1478,

22/ Broadley., 197..
Poynton and Broadley, 1978
werjer, 1373b,
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3.5.4 Ichthyofauna and Fishing 23/

A wide range of aquatic habitats occur in Zambia, some of
which are schematically portrayed in Figure 3.20. Five major
river and lake systems are identified for the purposes of
distinguishing zambia's ichthyofauna (Bell-Cross 1965). The
Lake Mweru system, which includes Lakes Mweru, Mweru Wantipa,
and Chishi, and the Luapula River downstream of Johnston
Falls, sustains the highest «pecies diversity, with 98 noted
by Bell-Cross (cf. App. VI, Table 4). Kafue River, Middle
Zambezi River, Upper Zampezi River, and Lake Bangweula
consitute the remaining four systems, and a total cf 161
species are listed covering all the systems.

The occurrance of several large lakes and major river systems
in Zambia, combined with the wide diversity of habitat and
species, help make fishing a fairly important industry.
Fishing employs approximately 50,000 zZambians, about half of

whom are regular commercial fishermen. About a quarter are
subsistence fishers, and the remainder fish commercially
part-time. The most important Ffisheries are in the
northeastern part of the country. The fisheries of

Bangweulu, Mweru/Luapula, Mweru Wantipa, and Tanganyika
supplied about 62 percent of the total domestic catch in 1976

(70% of the commercial catch). Zambia at one time imported
about one-third of its total fish consumption, largly from
Tanzanian fisheries on Lakes Tanganyika and Rukwa. During

the 1970s, total consumption began declining while domestic
catch has slowly risen, so that only small amounts of fish are
now imported. Production patterns in 1968 are presented in
Figure 3.21, while figures for 1971-1976 appear 1in Table
3.42. Estimates of Zambia's potential suggest that total
production could probably be doubled (Huckabay 1979).

3.5.5 Endangered Species

The IUCN lists six endangered mammals and two crocodiles

(IUCN 1975) in Zambla (Table 3.43). Summaries of the 3tatus
and distribution of these eight endangered animals are
presented in Appendix VI, Table 3. Mammals occuring in

zambia and listed by the Faderal Register (USFWS 198l) 1in
addition to those in the IUCN list are also noted in Table
3.43.

w

23/ Bell-Cross. 156
Bowmaker et al. 1978.
Davies. 1971.
Huckabay. 1979.
Kaplan et al. 1379.
JNDP - FAOQ. 1978.
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Table 3.42. Supply and Consumption of Pish 1971-76 (tons)

Soutce

1971 1972 1973 1974 1975 1976
Bangweuln 11,782 13,034 14,032 15,713 9,881 7,598
Mweru/Luapula 8,342 9,068 8,031 8,135 9,881 7,598
Mweru Wantipa 3,825 5,812 8,113 5,992 16,765 13,330
Tangany lka 6,988 6,281 5,488 4,522 7,440 6,510
Kafue 8,247 7.874 6,283 5,177 7,226 9,306
Xariba 2,311 1,955 3,093 2,181 {600) (60G)
.askanga 1,900 2,370 1,801 1,707 1,802 856
Upper Zambezi 3,500 3,500 3,500 3,500 5,827 5,995
My Jor Fishertesl 46,841 49,894 50,352 46,929 58,026 54,867
Minor Flaher tes? 1,000 1,000 1,000 1,000 1,000 1,000
Fish Culturel 500 500 590 500 500 500
Domestic Supply 48,341 51,3¢%¢ S1,852 48,429 59,526 56,367
Het laports 21,906 21,354 11,408 12,9312 7,950 5,000
Total Consumpticn 70,247 72,748 63 260 61,361 67,476 t1,367
Per Capital tonsumptlion (kg) 16.5 16.7 14.1 13.1 13.5 12.3

11971-7¢ figures adjusted from old offlcial datze for consistency with the necv system begun In 1975.

24inor fisherics (dams, small streams, rivers) are not covered by official statistics; a nominel figure is

supplied.

3Refera to artlficial water areas constructed for the purpose of raising fish; not covered by official figures;

a nominal figure is supplied.

Source: UNDP-FAO. 1978.



Table 3.43. Endangered Species

a. IUCN List

Mammals
Lycaon pictus African wild dog
Panthera pardus Leopard
Acinonyx jubatus Cheetah
Loxodonta africana African elephant
Diceros bicornis Black rhinoceros
Kobus leche Lechwe

Reptiles

Crocodylus cataphractus African slender-snouted
crocodile
Crocodylus niloticus Nile crocodile

b. Mammals in Federal Register but not IUCN

Hippopotamus amphibius Hippopotamus

Tragelaphus spekei Sititunga
Hippotragus equinus Roan Antelope
H. niger variani Sable Antelope
Damaliscus lunatus Tsessebe

RHINOCEROTIDA}M (all species)
(Cerathotherium simum) (White Rhino)

Orycteropus ater hardvark
Mellivora capensis Honey Badger
Viverra civetta African Civit
Proteles cristatus Aardwolf

3.5.6 Hunting

Marks (1976) nas studied in detail the role of hunting in the
area between the South and North Luangwa National Parks. The
total amount of time spent in hunting by villagers is
relatively small (Fig. 3.22); nevertheless, hunting
contributes substantially to tne villagers diet.
Approximately 200 pounds of meat per adult per vyear 1is
suppltled to villagers, about 60 percent through the efforts
of village huntors; the rest ny game guards. (Zambian policy
is to distribute meat from animals killed by licensed trophy

safaris, animal population ¢untrol projrams, =tc.) Hunters
prefer to shoot wartnog, 1mpala, cr bHuffalo, but apcut 90
percent of all meat zonsnmed consists of buffilo or elephanr.
Altnough alapnants ar2 not usually nunted, 1T 13 N0 4nCoOMMOn

to ki1ll the:
the meat iz utilized.

VoL pL")t'
the level of
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populationg, although he notes that a longer term study than
he was able to conduct is needed to confirm this.

Banage (1978) notes that a substantial proportion of poaching
is actually traditional subsistence hunting which became
illegal with the passage of new laws. There i3 no reliable
way to estimate the actual magnitude of 1illegal hunting
(poaching and overshooting by hunters with permits), although
it is likely that overall these illegal activities are not a
significant danger to aniinal pooulations. A more significant
factor has been killing of animals through various disease
control programs or for protection of fields and crops (Table
3.44). In recent years this xind of activity has declined,
and the major legal means of shooting has become safari
hunting, which is carefully regulated. In fact, it is in the
best interests of the licensed safari companies to maintain
animal populations, and these companies contribute
substantially to the reduction of illegal hunting in areas
where they operate. Further data on hunting and animal
centrcel is presented in Avpendix VI.

3.5.7 Protected areas 2%/

Zambia originally set up a system of protected areas while
still controlled by Britain, though some observers note tiat
Britain did little to develop the administrative structure
needed to oversee the system. Jpon :ndependence, Zambia
retained the various categories of protected areas (cf. Table
3.45) until 1971. In that year, vast areas were added to the
National Park System (Kafue had been the only previously) by
upgrading the status of many protected or restricted areas.
In addition, a new category of Game Management Areas (GMA)
was created which lncorporated many other restricted areas,
and the old categories of Jame keserve, Controlled Hunting

Area, and Arivats  Game Area were apolished. The
reorganization lerft 225,273 3quare xm under some form of
wildlife management (3034 ©f rhe country), including 59,420

square km in National Parks (8.12% of total surface area; cf.
Fig. 3.23). The 18 National Parks and 32 GMA are noted in
Appendix VI, Tables 6 and 7.

24/ Banage. 1978,
Zambia, National Parks and Wildlife Service. 1977.
Zambia, National Parks and Wildlife Serv:ice. 1979,
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Table

.44,

Year

1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

Number of Animals

Utilization

¥illed in

Schemes

Control and

Tsetse Rinderpest Safari Protection Crupping
Control Control Hunting Control Schemes
2466
1244» 1922 3590
2370 1605 5134
2648 762 7432
2466 504 5457
1629+ 602 9353
6606 576 8332
1026 463 12042
2045 135 6464
1949 HY) 11324
365 100 13274
N.A. 7883
215 9950 1367
135 108006 2379
2367 120 13605 1993
160 N.A, 9191
627 124 9681
N.A, 104 2618
N.A. 16 2320 1
2369 45 1709 334
2129 197 (16) 2607(4) 1124
N.A. N.A. 238(1)  93(3)
N.A. NLAL 62(3)
1847 N.A, N.AL $22(3)
1639 N.AL 110(4) 657(3)
1643 1338 (30) 475(6) S71(S)
N.A. MLA, d06(4) B14(5)
N.A. 2587 (6) 172(6)  379(1)
1686 1609 (34) 656(8)
1860 1504 (30) 507(7)
N.A, 1521 (35) 133(6)
1202 1809 (34) 339(6)
1447 (33) 306(7)
1332 (34) 525(5)
1605 (36) 291(5S)
Sourze: Bana e, 12T
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Table 3.45.

Changes in the Wildlife Estate

Year: 1943 1948 1953 1958 1963 1968 1973 1978
National Parks'
Number - - 1l 1 1 1 ls 18
hl
Area (km”) - - 22403 22103 22303 23303 53420 59420
Game Management
Xrsas
Number - - - - . - 32 32
Area (km®) . . - - . . 165353 165853
Game Reserves
Numbe1 13 12 12 11 11 11 - -
Avea (kmz) 140378 17589 28122 26107 6107 26107 - -
Controlled
HURting Areas
lst Class (No.) - - - 16 16 16 - -
Area (ka*) - . - 56617 61797 61797 - -
2nd Class (No.) - - - 23 23 23 - -
Area (xn®) . - . 214705 216705 216705 . .
Total Number 9 23 39 19 30 39 - .
d
Total Area (km") ? ? 278502 273322 278502 278502 - -
Private Game
reas
Number - - - 35 114 ? - -
Area (km") N . ~ "’ - ;
Total Public
R
Area (km~) ? 7 329027 321832 327012 327012 225273 225273

Source:

Banace.

(s3]



1 South Luangwa (905C) 10 Kasanka (390)

2 North Luangwa (4636) 11 Kafue (22400)

3 Lukusuzi (2720) 12 Blue Lagoon (420)

4 Luambe (254) 13 Locninvar  (410)

5 MweruWanupa (3134) 14 WestLunga (1684)

6 Sumbu (2020) 15 tiuwa Plain  (36860)

7 Lusenqga Piain  (880) 16 Sioma Ngwezi (5276)
8 Isangiuno  (840) 17 Mosi-oa-Tunya (66)
9 Lavushi Manga (1500) 18 Nyika (80)

figure 3,22 lational Parks and  Same Manacement Areas

{Parns are shaded, Tame Manazemen=t Areas are listed in
Arvvendix VI, Taunle 7.)
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4.0

4.1

Major Environmental Problems
Soil Erosion 25/

Soil erosion problems in Zambia nave not been guantified. Research
in central Africa under conditions similar to those in Zambia show
that losses of topsoil from cropland could reach up to 50 tons of
s0ll per hecrtare annually. In Z@mbia, topsoil losses from only the
300,000 hectares of annually cropped lsnds could reach an estimated
three million tons annually.

The potential for soil erosion is determined partially by rainfall
intensities and runoff characteristics. In Zambia, rainfall
intensities are greatest in the northern portions of the country
(Fig. 4.1). However, vaegetation cover in the northern regions is
usually higher, so that the erosive potential of raindrop impact and
runoff 1is reduced. Some research has indicated that the dryer
southern portion of the country has actually suffered more erosion
than the north (Chidumayo L979).

Runoff is generally greater on clay soils, while sandy and silty
soils have higher 1infiltration rates and are subject to erosive
runoff less often. Zambia's clay rich soi1ls therefore tend to suffer
the most severe erosion, particularly red clays, leached red clays,
and many dambo soils.

Dambo soils are particularly subject to piping as well as surface
erosion. Water wnich infiltrates the soil moves downslope and can
attain velocities sufficient to erode and transport disaggregated
soil particles. This results in the development of pipes (tunnels)
oriented Jownslope within the soil body. Eventually the pipes
become enlarged until the cocf collapses. These exposed pipes then
grad:ally coalesce into gullies which function as if they were
originally caused by surface erosion.

Slope {5 wvet another factct influencing ernsion, and fortunately
much of Zambla 15 flat or gencly sloping. Most areas with good
agricultural ootential are ia these relatively tlat areas. The
extended areas of steeply slopinj land, such as the Zambezi and
Muchinga Escarpments, are Jenerally covered by poor agricultural
soils. Only in & few restricted areas do good soils neccur in
conjunction with steep slopes naving high erosion potential. Such
dreas occur around Chipata (Eastern Province), south of Lusaka,
sourh and southeast of Maza-uku (Southern P-ovinge), around Mbala
(Morthern 2rovince), and scattered local areas 1n Copperbele and
elsewhere,

Wind erosion 13 even less resear ned toan wat2r erosion,  Winds ara
generally light 1n Zambla (Table 4.1), bur thunderstorms or "dust
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cases. The aggregate stability of the cultivated soils was some 25
to 50 percent lower than that of the woodland soils (Robinson 1979).

4.1.1 Soil Conservation Methods in Zambia

Robinson (1979) has eoxamined Zambia's scil conservation
policies in some detail, and the following discussion is
taken from nim.

Conservation farming based on sound land-use principles nas
been impossible in Zambia for much of the present century
because of the inheritance of outdated agricultural practices
and the arbitrary division o©of the countrvy by land
apportionment. In Native Reserves, the unfalr apportionment
of land frequently resulted in the cultivation cf areas that
were totally unsuited to crop cultivation because of their
high erosion potential. Since Independence, the restrictions
imposed by land apportionment have largely been removed but
the persistence of traditional cultivation methods,
frequently incapable of supporting the rural population
levelis that have been attained during the latter half of the
present century, remains a problem.

Soil conservation in Zambia has concentrated on the
protection of arable land, some of which is unsuitable for
cultivation. It is the arable land which is periodically
exposed to the full erosive impact of rainfall during the
planting and early growing season, and where detrimental
changes can be most markedly induced by inadequate farming
techniques. Conservation has had three main ajims:

i) To develop systems of cropping and land-use
that minimise structural and nutrient
deterioration of the soils so as to keep soil

erosion and loss of fertility to a minimum.

ii) To reduce run-off from cultivated land rto a
minimum and avoid the passage of erosive water over
extensiva areas of susceptible soil,

1ii) To safely dispouse of any unavuidable run-off
water along defined and protected channels with

gentle gradients.

The soil erosion problem began to receive attention as early

as the 1930s, when 2ambia was stiil under colonial
administration. Methods such as contour plowing and/or
channelliny 2xcess runoff into jrassed strins wers utilized.
By 1856 «cwne agricultaral officer reported tnat 3erious
erocion frem sraclse land had been contalned in Zambla 2xXceprn
in restricted ur=as, Howevar, “he problems were actualiy far

from solved, since =he program had Heaen carrled out 1n suth a
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4.2

way that most Zambians viewed it as simnly another method by
which Europeans could exploit them.

Zambians had conservation measures and taxes imposed upon
them by law, while conservaticn on European held lands was
voluntary. Contour ridges and grassed strips were often
viewed as a means to take land out of production and
eventually force farmers off the land. Many Zambians
resisted the measures. In addition, many projects were not
well planned technically. Ofien for example, the techniques
worked well enough on the protected area but the excess water
was channelled into an unprovected area which then suffered
severe erosion.

Since independence the Zambian governmeant ‘as worked to
Overcome these negative impressions of conservation measures.
In recognition of the fact that long-term success depends
upon local cooperation, policies have shifted from imposed
measures to local education. FResults have been mixed. In
some areas, comprehensive soil conservation plans have been
implemented, and soil loss has been minimized. In other
regions, the expansion of large scale farming has brought new
land into production much faster than counter-erasion measures
have been implemented. Many new commercial farms are
particularly prone to erosion. Overall, Zambia does not seem
to have made much progress in controlling erosion.

Deforestation and Rangeland Degradation 26/

The major factors behind deforestation are th2 chitemene (slash and
burn) agricultural system (cf. Section 3.3.2), firewood gathering
and charcoal production (cf. Section 3.4.3). zZambia is losing at
least 9000 sq km of woodland to the chitemene system annually, and
another 2000 sg km to fuel needs. Chidumayo (1979) estimates that at
the present exploitation rate Zambia's wocodlands could disappear
within 25 years. While the estimate does not seem to account for
regeneration, it nevertheless clearly demonstrates the magnitude of
the problem,.

According to Kalapula and Roder (1979), farmers do not generally
recognize che destructive impact of indiscriminate clearing cf
woodlands. For example, rather than viewing forest cover as an aid
in combatting soil erosiorn, they see it as an obstacle to farming or
as a fuelwood resource. In most areas deforestaticn is not vet so
widespread chat rural inhabitants have had to turn to other fuels.

28/ Beaumont., 1979.
Cheatle and Cheatle. 1979.
Chidumayo. 1979,
Kalapula and Roder. 1979,
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Chidumayo (1979) nctes that in mining and quarrying areas,
open pits are often abandoned. These become standing pools
after rains and brecding grounds for mosquitoes. Traditional
building material- in rural areas (particularly thatched
roofing) may olso provide breading areas for malarial
mosquitos L5, AIT L579) .

Surface water development also carries *he risk of increasing
incidence of malaria, as well ag ichor diseases. Eskilsson
and Miti (13974) warned that thz o <. iion of large reservoirs
in nydroelactric or 1rrigatvion schemes could increase
bilhaczia, The snail vector was documentod 1n the Kafue
Flats, for example, before much of the development of the
Kafue River was begun and likely nas spread since.
Concentration of workers for construction of major works also
facilitates the spread. Lack of adequate water treatment
compounds problems with bilharzia and other parasitic
infections (U.5. afld 1979).

Water. The avarlability of an  adequate supply of
uncontaminated watar 15 wita) 0 the health of any population.
In 1973 approximacely 7% percent of the urban and L0 percent
of the rural ocopulavion had access o piped water systems.
The estimated numbev of wells in ru:al Zambia in 1977 is
between 2,500 and 3,000. In addition, -here are between 1,400
and 1,700 pnorenoles in rural areas.  The 1974 ILO aavisory
commissicr culeulaced that about 19 percent of the urban
nouseholds (abcut 22.000) and about 44 percent of the rural
housenolds Jdid not meet the minimun required need for an
adequate water supply.

As alre=ady noted, the lack of adequate treatment of water
from lakes and slow-moving screams contributes to the high
prevalence of pilharzia and other parasitic infections. Many
wells and borenoles need occasional chlorine treatments,
boreholes need a pump maintenance program and most wells are
uncovered (Family Healtn Tare and AFRICARE 1978) .

Sanitation, according we Family Healtn Care and AFRICARE
(L978) thave wera 15 sewage systems in Zambia 1n 1978. The
largest are found n fusaxa, Ndola, and Kitwe. Slightly more
than half oFf Zamnia's ucoan populacion is served by one of
these sewaje systems. Taoles 4.2a and 4.2b summarize data on
sanitaticn  rrom 1969 and 1975, {(Discrepancies snould
provanly e auvtributed o unceliable data. There 1s no
evidence tha: Zambia is regressing in its attempts to provide
SAN1Zatlon s¢rvitas to Los zlhizens.)
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Table 4.2:z. Waste Disposal Methods and Facilities 1969

% of % of
Type Urban Rural
Facility Population Population
Flush Toilet 57.5 3.5
Septic Tank/Aqua
Privy 7.0 0.5
Pit Latrine 26.5 33.5
Bucket Service 2.0 -
None 7.0 62.5
100.00 100.00

Source: Family Health Care and AFRICARE. 1978.

rable 4.2b. Access to Waste Disposal and Safe Water 1975

8 of Total % of Urban % of Rural
Population Population Population

Access to Waste
Disposal Systemsl 42.0 87.0 16.0

Access to Safe
Water 42.0 86.0 16.0

ljater-borne sewage systems or pit latrines

Source: U.S. AID. 198la.
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Table 4,3a,.

Aflatoxin Analysis by Food Tvpe

4

Food Tvpe No, Samples Samnles w/ Aflatoxin
Aflatoxin Concentrat.
in pos. snls.
Range  Mean
Maize-hasnd Q5 n
Other grains and
beverages 12 0
Sweet partaro f n
Groundnurs 12 1 n.A
Beans R 1 2.1
fcnaked and dried)
Meat 3 n
Green vegetahles
fcooked and dried) 66 ! 1.7-43.0 14.3
TOTAL SAMPLES 202 6 N,6-43.9 10,0
Source: Lovelace and Salter, 1979 .

Table 4,3b, Aflatoxin Concentration in Total

Food Samples, by Country

Uganda Swaziland Mozambique Kenva Zambia
V positive 29.6 40 31.6 7.0 3.0
Range :
(pg%kg) 1 - 21000 150 . 1-21 1-44
Mean of o
pos. samples - . RN 3.2 10.0
Foods stored or gpround- Total Total Togal
market nuts dict diet diet
samples
Source: Lovelace ané Zal=er, 1273,
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4.4

include industrial deafness, dental erosion caused by acid
fumes, and localized high concentrations of lead and sulphur
dioxide (Family Health Care and AFRICARE 1978).

Industrial Pollution

While industrial pollution has not vyet become a country-wide
problem, it has become seriocus leoczlly where mining activities or
industrialization are taking place. The Copperbelt, in particular,
1s prone to pollution. The mining ccmpanies have, by most accounts,
taken seriously the responsibility for keeping pollution to a
minimum. Nevertheless, Zambia is hampered by lack of legislation
and the absence of an independent monitoring body for controlling
pollution.

There is a problem with sulphur dioxide emissions oxidizing 1into
sulphates and precipitating out of the atmosphere as "acid rain.” A
monitoring survey carried out near Kabwe determined the annual
average ot sulphur dioxide in the air (Table 4.4a). Changes in
operation of the 3CCM smelter resulted in the improvement of sulphur
dioxide levels. Similar surveys were carried out near Kitwe (Table
4.4b), Luanshya (Table 4.4c) and Mufulira (Table 4.4d; Kaoma and
Salter 1979).

Buildup of toxins in the soil near many smelters has also been a

problem. Table 4.5z presents results from one survey which
determined <admium, lead, and zinc levels in a polluted area near
Kabwe and a conctrol area near [Lusaka. Preliminary surveys also

suggest tnat these toxins ere finding their way into food crops grown
in the area (Nwankwo and Elinder 1879).









Table 4.5a.

Source:

(ug/g dry weight)

within 5km of

Cadmium,

the Kabwe Plant,

110

from Lusaka and Its Vicinity
Number of
samples Range Average

Xabwe

Total cadmium n 0.35-45.4 3.9
Total lead 1 92-2¢80 362
Total zing 11 180-3500 1050
Ac1d extractadle

cadmium 1 0.16-3.4 1.9
Acid extractable

lead n 2.9-492 153
Acid extractable

tine " §1-2150 529
Lusaka

Total cadmyum 17 0.38-7.3! 0.16
Total lead 17 1.1-40 16.1
Total zinc 17 10.0-37.5 35.0
icid extractadle

cadmium 17 0.007-0.24 0.025
Ac1d axtractadble

lead 17 0.01-3.18 1,14
Acid extractable

sinc ¥} 1.2-43.4 10.3

Nwankwo and Elinder.

1979,

in Soils Taken

a

-

M

Lead and Zinc Concentrations

from

d
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Table 4.5b. Cadmium and Lead Concentrations in Food near Kabwe

Cadium concentration Lead concentration
{ 9/9) ( 9/9)
Kabwe samples
7 maize samples
within 3 km of range 0.028 - 0.1156 0.57 - 1.36
smelter ave 0.064 0.90

3 samples of fresh
washed veqgetables 2.1 -~ 6.4 47.5 - 322
west side of smelter

3 samples of fresh
washed vegetables 0.08 - 0.12 20.5 - 29.4
north side of smelter

6 samples of food
(misc.) from Kabwe 0.02 - 1.5 2.4 - 66.4
market

Lusaka control

samples

16 samples maize range 0.002 - 0.088 not measured
ave 0.025

4 samples vegetables 0.003 - 0.053 not measures

Source: Nwankwo and Elinder. 1979.
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agrochemical content of drainage water into the Mita Hills
and Mulungushi Dams.

Kabwe. Commercial farmers in this area are on several
catchments - Mulungushi and Kafue through the Lukanga Swamp,
hence <:he effects would be reduced by substantial volume
dilution.

Lusaka, Chisamba. Crop and stock farms around Lusaka drain
into the Chongwe, Chalimbans, Ngwerere and Kafue Rivers.
With an increase in dry season irrigated crops (mainly wheat)
there will probably be an increase of fertilizer application.

Mazabuka. This 1is an area of concentrated agricultural
activity with both rainy and dry season crops hbeing grown.
High fertilizer, pesticide, and herbicide applications are
used on maize, sugar and other crops. Together witn the
presence of relatively large numbers of cattle and the fact
that the farms are drained by a series of parallel rivers
running into the Kafue Flats, a possible polluting effect is
indicated.

Choma, Kalomo, Zimba, Livingston:. These are areas of minor
risk, with the Maramba River being of interest due to the
cropping and dairy farming taking place there.

Mount Makulu Research Station. Two potential pollutants may
persist in the environment for months or years rather than
weeks:

a) Picloram. A constituent of Tordon 101 and Tordon 155
which have been widely used i1n Zambia for bush and tree
clearing by the tsetse control people and by individual
farmers.

b) Atrazine. One of the main herbicides used in the
country's maize production.

Wildlife Issues 27/

Zambia's problems 1n the sphere of wildlife conservation can be
roughly divided into three categories. Hunting and poaching are
clearly problems in some local areas. In protected areas, however,

21/ Balon. 1978.
Banage. 1979,
Chidumayo., 1379.
Eskillsson and Miti. 1974,
Kalapula. 1979.
Lumpe. L5379,
Marxs. 1376,
Schuster. 1980.
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Lechwe feed on the vegetaticn which grows on seasonally flooded
areas, and mating 1s tied to these seasonal cycles (Schuster 1980;
Eskilsson and Mici L974). Similar observations have been made
regarding the much old-: Kariba Dam. Balon (1978) estimates that the
carrying capacity .1\ the region around Kariba Lake h&s teen greatly
reduced since ne lake was created.

Sverpopulation, In some cases, wildlife protection measures have
been so successful in local aiess  trat populations nave rapidly
increased, exceeding the carrying cap ..oy of the region. Since the
1930s, rthe Kafue lechwe has received stringent protection in the
Lochinvar and Blue Lagoon Game Management Aceas (both of which
became National Parks 1n the eariy 1970s). Fopulations recovered
from a low orf about 26,000 to nearly 100,000 by the e=arly 1970s.
However, within the protected areas this population greatly exceeded
carrying capacity. Serious overgrazing has occurred, aad the close
continement of the lechwe has led to increased incidence of dilsease,
particularly rtuberculosis, Since the peak, populations have
declined wu asound 50,000 in the late 1970« (Scnuster 1380).

Probanly rthe most seriocus ovelpopulacion croblam bhas bheen among
elephants, The econtr=l Lusngwa Valley, for exampie, contalned
approximacely 36,000 elephants in 1975 12.17 elephants/square km),
with @ continulng rise in density. Elephants destroy trees faster
than they can regenerace, resulting in changing habitats. Scme
obsServers ©aad the long cerm resuylc will be desertification in many
areas ot the Luangwa VYalley (Lumbe 1979).

If animal populations are restored in arcas where vrogress has been
made in ctserse control, the tsetse flys usually return in force.
This process occurred in  the Luangwa Valley under colonial
government and in early independent years (Marks 1979), but recent
data 1s not available on the success of tsatse control.

Present Status o Wildiife. Wildlife populations suffered greatest
declines during the colonial administration. Woodland species
apparantly suflered the jreavest reductions, ooth Ln numbers and in
range.  NO 3pecles has bDecome extinct in Zambia in modern times, and

wne counrry has Tarried out several very successful conservation
programs  to zave threatened specles, The black lechwe orf the
Bangweulu swamps, for 2xample, declined from an estimated 150,000 1n
1934 te 17,000 1n 1964, and was put on the TUCH Red {ist 1p 1967.
Populavions  have now avapilized  ar around 20,000, woh pvary
indlcation nhat tais numoer should 1ncrease under proper managencnt.
Shimslariv, Kalfae lochwe populations dropped from 250,000 in 1934 o
26,000 in 1454, By the early 19705 they had recovered tn near Ly
100,000 and LVernopiiriion 1 the lachwe habitat actually nas heen
Ennomajor cause of deciine: Lo apcar 30,000 2y the lace 1975 (Hanage
L979; Scnuster 1980 .

Theses accemplishienrs pave  caren place mostly witgla tne  Game
Management Areas and rhe Naktional Parks. Blsewhere wildlife 13
ander severe pressurse and oftan larger species can no longer ne found
Ln non-proteceed araas,

—
—
wl
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4.6

Economic Development 28/

Zambia launched its Third National Development Plan in October 1979,
covering the period until 1983, The main objectives of the plan for
individual sectors were:

(1) The adoption of a more labor-intensive technology to generate
fuller employment.

(ii) To give the highest priority to rural development,
emphasizing the expansion of the production base of
agriculture, the promotion of village and small-scale
industries, and the creation of infrastructural and extension
facilities to benefit subsistence producers and small-scale
farmers.

(1ii) To promote industrial production based on local raw
materials.

(iv) To reduce the disparities in the levels of income between
rural and urban sectors;

(v} To expand education and training facilities both in quality
and quantity; while

(vi) obtaining, with reasonable price stability, target growth of
6 percent per annum in real GDP.

It is envisaged that total investment expenditure during the plan
will be K3,354 million, of which about one-third will come from
foreign lenders and 42 percent will be government-financed (Europa
1980) .

Precise breakdowns of the plan's budget are not readily available.
Figures would only be approximate in any case, given the fact that
government revenues are highly dependent on the world prices of
copper, cobalt and other minerals.

Development in Zambia will 1likely have direct impact upon
environmental problems in the fields of agriculture, industry,
mining, and publiz health. In agriculture, a trend toward
commercialization of farming already seems evident, which will
greatly exacerbate soil erosion problems unless soil protection
measures are explicitly incorporated into agricultural programs.

28/ Africa Research Bulletin. 1980.
Africa Research Bulletin., 1981L.
Boulton. 1373,

Europa. 1980.
Lequm. 1980,

U.S5. AlD. 1981c.
world Bank. 1977.
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The expansion of irrigation st also be carefully planned to avoid
saiinization problems, particularly in the semiarid portions of
Zambia. Throughout the country, surface water development has also
led to increased incidence of water borne diseases.

Zambia's reliance on the mining industry is likely to continue,
which translates into a progression of smelter pollution problems.
As new industries develop, they will also add to 1ndustrial
pollution. Zamblan companles have bean fairly conscientious in
restricting pollution, but, as Kaowi and Salter (1979) note, the
country nevartheless naeeds to develop the legal structure to deal
with pollution before it becomes a widespread problem.

Despite the fact that health problems remain severe, Zambia has made
advances 1in healtn care which compare favorably with the progress

continent wide. The incidence of most environmentally related
diseases should decline as the country extends health care and
upgrades sanitation standards. Water borne disease may be the

exceptlion to tnis trend, as surface water development and irrigation
schemes proceed fascer than impurovements in health and sanitation.

Zambia already has a1 comprehensive eZucational program to teach
wildlife conservation at all levels in the school system. Other
envizrenmental issues could gradually be incorporated into the
program without much difficulty. Wildlife conservation has received
fairly enthusiascic public suppore in most cases once the needs and
goals of cthe projgram have been explained. Indications are that
Zanzians would generally support similar programs aimed at other
aspects of environment, providing the approach 1is carefully thought
out.
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Table 1. Temperature and Precipitation at three Stations

A:  Average Dally Temperature (°F)

Jan Apr July Oct Extreme

Max Min Max MIn Max Min Max Min Max Min
Balovale 82 65 84 61 81 47 91 64 108 38
Kasana 79 61 79 60 76 50 87 62 95 39
Lusaka 78 63 79 59 73 49 88 64 100 39

B: Average Preclipitation (Inches)

Eleva-
Station tion * J F M A M J J A S 0 N D Year
Balovale 3,577 8.5 6.9 5.8 1.2 - 0.3 2.3 4.4 8.9 38.
Kasama 4,344 10.7 9.9 10.9 2.8 0.5 - - 0.8 6.4 9.5 51.5
Luseka 4,191 9.1 7.5 5.6 0.7 0.1 - - - - 0.4 3.6 5.9 32

* foet

Source: U.S. ATD. 1981.
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Appendix 11

Population and Public Health

Table 1. Miscellaneous Demographic Features

Figure 1. Major Administrative Divisions

Figure 2, Population Density

Table 2. Population by Province

Table 3. Age and Sex Structure

Figure 3. Migration, Age Structure, Sex Ratio

Figure 4. Main Towns

Figure 5. Major Languages and Tribes

Table 4. Leading Causes of Mortality

Table 5. Leading Morbidity Causes

Table 6. Regional Variations in Morbidity

Figure &6, Trypanosomiasis and Stock Diseases Distribution
Table 7. Average Annual Food Intake Fer Capita by Province

Table 8. Health Personnel in Zambia, 1975 and 1977
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TABLE 1

Miscellaneous Demographic Features

Population

Density per sg km

Density per sq km arable land
Growth rate (%)

Crude birth rate (per 1,000)
Crude death rate (per 1,000)

Life expectancy at birth (years)
Average daily caloric consumption
(3 of estimated requirement)
Population per practicing physician

Percent literate

Per capita GND (IJ.S. S)
Total labor force (1,000)
% of women in labor force

% of labor force in agriculture

Source: U.S. AID. 198la.
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5,821,000
7
15
3.2
49
17
48.3
2,018

10,191

39

480

1952
32.5

68

(87%)

Year

1980
1377
1977
1979
1979
1977
1978
1976

1975
1975
1978
1978
1975
1978
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Table 2. Population by Province

1974 Growth Rates
1969 Sample Mid=1979 p.a. (%)
Census Census astimates 1969-74 1974-79
Central (including
Lusaka Province) 712,630 919,000 1,208,000 5.2 5.6
Copperbel t 816,309 1,046,000 1,367,000 5.1 5.5
Eastern 505,515 570,000 651,000 2.3 2.6
Luapula 335,504 321,000 358,000 -0.9 2.2
Northern 545,096 584,000 638,000 1.4 1.8
North-Western 231,733 242,000 291,000 0.8 3.8
Southern 496,041 534,000 602,000 1.5 2.4
Western 410,087 460,000 535,000 2.3 3.0
Total Zambia 4,056,915 4,676,000 5,650,000 2.9 5.8
Source: U,S. AID. 1981.
Table 3. Age and Sex Structure
Urban Rural Total Total Total
Age Total Total Mala Female Zambia
0-4 362,973 626,704 485,942 503,735 989,677
5-14 497,168 946,822 717,098 726,892 1,443,990
15-49 785, 462 1,272,287 966,352 1,091,307 2,057,749
60+ 17,611 167,720 105,880 719, 45i 185,331
Total 1,663,214 3,013,533 2,275,272 2,401,475 4,676,747
(in percentages)
0-4 21.8 20.8 21.4 21.0 21.2
5-14 29.9 31.4 31.5 30.3 30.9
15.49 47.2 42.2 42.5 45,5 44.0
60+ 1.1 5.6 4,7 3.3 3.9
* Sased on *the 1974 sampie census.
sourTar U055, AID. losl.

139



@) wessrion

9 Ties 100
SRR S
Lareues )20

TaAptie Malas ADseNt from thesr
7 HRAQE HOMes

Over 10 percent

z
§. : ~~"&

$ (
,.u',?’ﬁ?); 3
.

~" age Structure

- ~

Cvar. 4%~ Y
e vw‘ hadiha)

s Provwcu Douviery
= Dttt Roungery

datne Hemacy iy

) -

\W. Y o o g
{ Yy .mELL.T N
I"'——"""J"G');JT wnsr(nn .; (/7 oL
i nAlll'\

~iley 0
S wrometres 3.0

w:s‘rrnu

. [TiT LY

. m—dll

1 63‘9 S

~, Q?
N, &

W e YO AAnan
ﬁ’: yce tun 00

E_‘] Leug thm ™D

Crmwn g and N
3rume Resaryan N

Figure 3. Mizvation, Soe Jtoutture, Sod Fatlo



iy s i
0  XILOMETRES X0 |

00 20000 86500 00.0C0 0Q.000
Crcas proportonal to populgton —g]
© .Cantma of 000 ond under,

X k2N

owo/Jac 14" ke

Tluare 4. Main Towns

Seurce: Davies, 1071,



®

Langeagen

[} 1% ¢ 18
G roOMNETREL 300

)

mL':f
E&R\\\w\(ﬁ
LLUNDA 20T *X/ e ::v:,m‘, -_V

___...Wi—-—-—\\ < o0
Y AN &
//,QLLUCHAZI O \\{

\\
LUVALE 0

,

MBUNPA v \\ 'A

‘*&-\\\\, s
//// e '1' ‘f \ \\\\:\%:
RN

a LL® ¢ us
O RILOMETALS 20Q

KACNOE ﬂ\.\
LIMA

XY'wa
. KAONDE\

\-._
oy NKOYA  Mbwala

SILA )
N -r\an P - »~
Y ‘_,;(9‘ IMUUNDA UMy T . el e"c J"o
Kwangwa ] ILA ,_JALA \n
H Mcnnmnm wa - - —._a
! MBUNTA Hwanal Pag .

Lu-‘uu
4’.'\‘\ Simoa _j .'
2\ “TOTELA
A.,% 0z! TOMGA AMBO Tribe
‘Y(_, !HANJO Twa Sub-Tribal Oroun

TOKA [/1.
Har explanation of
,Jrcqz"fsuum\ 5 zm. o

~. ,./ll'vA

W /L

Figure . Major Lantiages and Trioes

Zeurse: cavioes,  LoTLl.

142






Table 5. Leading Morbidity Causes 1972 - 1975

Relative Ranking |

| oue-

Ld -
Causes In-Patiant E Patienc

1
Hospital |H.Canter |Nev Cases

Upper Maspiracory Tract Infesctions 10 5 ! 1 !
diarrhea P9 S
| Accadents & Injuries ! : i 6 3 !
Malaria . 2 i X 4 i
Oiseases of ~ha Skin - - 3
Diseases of the Eyes - - 6
Disansss of the Zars - - - 7
Worm Infagcations (Bilharzia, Hook- . - 8
wvora, ats.)

Gastritis, Gautrvantaritis & othar 4 7 .
diseasos of digestive systanm

Diseasas of the Teoch - - 9
Disaasos of tha Genitourinary systam 7 - 10
Vansreal Disecsas - - 1
Maloutrition & Anasmias 3 10 12
fneumonia 8 1 13
Msasles 6 3 14
Disardars of Pregnancy/Dalivary/ 3 - .
Puarparitm

Other Pulmonary Canes (incl T3) - 9 -
Othar feverw (incl slseping sickness) - 8 - |

. Lack of diagnoetic expertige and laboratory Zacilities are partially
responcihble for variations in classificacticn sywtam.

Source: Family Health Care and AFRICARE. 1978.

Table 6. Regional Variations in Morbidity

(H = Highest incidence; L = Lowest incidence)

Provinces
Cause

Cantral C.Delt Paot Luapula N 8 S

Upper Respiratory Infection H " - L L H [J]
Diarrhea H H L H - - -
Injuries H H L L - L H
Malaria L L H H H - -
Dineases of the Skin - L H L - H L
Discases of the Eyen L L - - H L -
Diseases of tha Ear - - il L L - H
Worm Infantations L - H - - H L
Diseases of the Teeth L - - L L L H
Genitourinary Diseases ’ H L - - - -
Venercal Dlsnaces " it L L - L H
Halnutrition & Anemia L L - H - - L
Pnawnonia L L " - - ! 1l -
Neaslas H 1 L - - | L I
Source:  Famile dealss Jare and MFRICZARZ. 107E
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Table 7. Average Annual Food Intake Per Capita
by Province (kg)

North- East- Can- Copper- North= West- South

scn ern  rral delt  destern  ern arn
Staples 176.5 126.4 169.6 138.6 209.0 210.9 131.6
Maize 25.6 121.7 143,39 92.0 53.1 107.9  137.0
Finger Miiler 38.1 2.4 3.3 - 4.5 - -
Serghum 0.6 1.2 10.6 34,3 4.7 19.3 13.9
Rlice 0.7 0.6 0.4 0.1 0.7 0.3 -
Cassava 1.5 0.5 10.9 1.6 109.9 82.3 0.3
Other Roors 3.9 - 1.3 Q.8 17.4 8.5 3.2
Sugar 0.4 0.6 1.2 0.4 1.3 2.3 1.3
Pyl ses 7.2 1.2 1.5 0.5 3.7 0.5 0.8
Groundnuts 3.3 5.9 1.3 Q0.7 1.8 1.3 10.8
Yogetables 28.0 28.4 27.6 46.8 41.9 28,1 62.7
Fruits 2.0 35.4 4.0 2.8 3.9 10,3 6.1
Meat (fresh) 9.3 22.0 13.8 4,2 22.3 18.5 23.3
Domest|cated 2.9 13.7 6.4 3.2 7.4 18.5 21.5
Qther 6.9 8.3 7.4 1.0 15.4 - 1.7
Eggs Q.1 Q.1 0.5 0.3 0.1 Q.1 0.1
MIlTK 0.3 1.3 4.6 - 0.4 9.3 3.5
Fish (frosh) 34,3 11.4 36,0 32.4 21.3 350.3 9.4
Fats & Olis Q0.4 0.5 0.3 3.0 0.6 0.1 0.1
Source: U.S. AID. 1981.
Table 8. Health Personnel in Zambia,
1975 and 1977
Government,
Public and Private, 1975 Mission ang
caregory Total $ Zamplans Mine, 1977
Physicians 5430 10% 596
Jdantists 28 113 17
Sharmacists 1268 71 40
Nurse £ducators 19 16% 32
Migwivery Tutors - - 10
Nurse Aaministrartors 36 47¢ 10
Aublic HealTh Nurses - - 10
RagisTerad Nurse/Miawlves 905 48% 1,740
tnrolled Nursa/Mlgwives 1,330 100% 2,540
Medical Asslstants 380 82% 1,030
Haalth Inspectors 91 30% 115
HealTh Assistants 219 100% 415
Physlotherapists 16 19% 23
Laporatory Tecnnliclans 70 29% 132
Laboratory Assisrtants 60 100% 33
Raglograpners 10 50% 72
X-Ray AssistanTs 40+ - 58
Dantal Techniclans 45 - 10
cental Assisrtants 18 120% 25
Hdealth Aiqges (Jrassars) 380 1 0% G0 e
Totails 5,7 7,389

* Flgures for 1977 (includes estimare of 20 JocTers in Jrivate dractrice)
% Zsrimare
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Economic Characteristics

World Bank Economic Data Sheet

Map of Economic Activity

Agricultural Production

Quantities of Marketed Agricultural Production, 1964-197s
Labor Force

Principal Trading Partners
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Table 2. Agricultural Production

Production by Coamodity, value and Indicesa of Total Agricultural and Food Production,
Average 1961-65, Annual 1970-79

Aver age
Coamodity 1961-65 1970 1971 1972 1973 1974 1975 1976 1977 1978 1879
1,000 Metric Tons
Corn 187 124 374 572 383 563 575 750 696 576 333
Sorghum 341 445 339 275 275 275 275 275 275 250 200
Potatoes 3 ] 6 6 15 44 50 5% 55 55 55
Casgava 145 143 145 175 174 173 172 170 170 173 180
Tuwbacco 9 5 6 6 7 7 7 7 6 4 5
Cotton o] 2 4 3 2 1 1 13 2 ] S
Cottonseed 1 4 8 5 4 2 2 2 4 6 9
Peanuts, in shell 15 15 33 32 30 31 30 30 31 39 59
Sugar, raw 0 40 4?2 51 58 65 8o 90 85 90 95
Aggregates of Production Million Doliars at Constant Prices
Crops 35.4 37.1 47.2 53.4 47.3 57.7 60.7 68.1 65.1 59.5 .52 2
Livestock 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0
Total Agricuiture 35.4 37.1 47.2 53.4 47.3 57.7 60.7 68.1 65.1 59.5 52.2
Total Food 27.4 3J2.0 40.5 47.1 40.5 51.3 54.3 61.7 59.2 54.9 46.0
Indlces of Production {1961-65 = 100)
Crops 100 105 133 151 134 163 171 192 184 168 147
Total Agriculture 100 108 133 151 134 163 171 192 184 168 147
Tutal Food 100 117 148 172 148 187 198 225 216 200 168
Per Caplta Agriculture 100 86 106 116 100 118 120 131 121 108 92
Per Capita Food 100 95 117 132 110 136 L39 153 143 128 104

Index of Population
1961 65 population = 3,464,000 100.0 122.4 126.1 1208.9 133.9 138.%1 142.5 147.0 151.6 156.3 161.1

Source: USDA. 1980.






Table 4. Labor Force

ECUNUMICALLY ACTIVL PUPULATION
(ILU estiniates, ‘000 persons at mid-year)

1900 1970
Mules Females Total Males Females Total
Agriculture, etc. . . . . 30 354 1,033 33) 82 1,218
[adustry . . . . pe:] 1y 92 1d 19 146
Services . . . . . 11y 78 188 1609 139 jo7
ToraL . . . 870 443 Ly 1,119 530 1,669

Mig-1878 (estunates in ‘000); Agriculture, otc, 1,377; Total 2047

EMPLOYMENT
(‘000 employees, avernge for june and Decomber)
1970 1971 973 973 1974 1973 1970 19771
Agnculture, forestry and fisbing . . 4.3 LK y7.0 36.7 13.7 16,3 1o 38
Mining and quarrying . . . . 3.t 38 ¢ 379 62.0 64.4 64.3 ny o ol
Manufacturing . . 37 413 41.7 (3.0 43.4 443 431 400
Electncity, gas and water . . . 31 4. 4.8 3.6 4.6 4.0 3 (X}
Construction . 69.1 68.0 69.7 73.8 69.6 71.3 514 Y]
Trade. restaurants and hotels 33t 359 37 o 6.2 )46 34.6 382 313
Transy-.rt, storage and communications . 31.8 12 16.2 15 3 1.4 12.1 1.0 iy
Financing. nsurance, real estate and
business services . 9.1 10.4 1.7 1.2 15.5 td.) 19 19.3
Community, social and personal services® . 7¢-3 3y.2 do.3 8y.3 5.4 Q6.7 98.6 100 b
ToraL . . . 340 . 4 )61.0 1063 l 3d0.6 376.6 196.2 j740 P N Y
* Excluding domestic services * At June.

Source: Eurora. 12387,
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Table 5. Principal Trading Partners

DIRECTION OF EXPORTS million US dollars)

1976
Japan 170.3
United Kingdom 141.6
United States 169.6
France 66.5
West Germany 145.3
laly 98.1
China 27.0
Yugoslavia 22.8
Belgium 298
India 54.9
TOTAL (including others} 1,043.8

*Data partlyv extrapolated and/or derived from partner country.

DIRECTION OF IMPORTS tmillion US dollars)

1976
U'nited Kingdom 158.0
Saudi Araoia 87.9
West Germany 46.8
South Africa 49.9
United States 70.9
ltaly 38.2
Japan 3.8
Buahrain .
Sweden 16.2
Yugoslasia 8.}
10OTAL tincluding others) 654.8

*Data partly extrapolated and. or derived froni partner countrs.

Source: Legum. 128l.
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Appendix IV

Geology and Mineral Resources

Geology

Deposits of Metals (map and table)

Deposits of Non-metallic Minerals (map and table)
Prospecting, Exploration and Mining Concessions
Structure of RCM, NCCM

Direction of Copper Exports
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Symbols on Figure 3

Graohit Kaikatein, Dotomit

CC 1 - Mwaiambe Kk 1 - Lusska

CC 2 - Luarno Kk 2 - Kabwe

CC 3 - Kajumba Kk 3 - Ndola

CC 4 - Njoka Gios

CC 8 - Mkonda 28

CC 8 - Mvuvye Gl 1 - Lochnivar

Pyrit Schwaersoat

S 1 - Nampundwe Ba 1 - SW Mporokaso
- Kaf

Phosphat Ba 2 - E Kafue

P 1 - Nkomowa Hill Ametnyst

P 2 - Kaluwe Am 1 . Snamane (Simani)

P 3 - Nachormba Am 2 - Siavanga

P 4 - Mwambuto Am 3 - Arlea

P % -~ Chaswota

Smara Beryll)

9——-—!—9—-“; Sm 1 - Mlku
Q 1 - Kapirl Mposhi
Beryll
Feldspat Bae 1 - Aries
Fe 1 - Seronje Be 2 - SW Kapiri Mposhi
Fs 2 « Siavonga Be 3 - Sechenga, Siakalinda
Flulapat K arund
F 1 - Siavonga Ka 1 « NRAufunsa
Qlirr: ner Konhle
Cl 1 - Sachenga, Matagula C 1 - Siankandobo (Maamba)
Gl 2 - Pemba C 2 - Nkanaabwe
(¢]] 3 - Phoenix C 3 - Qweambe
Gl 4 - NFeira ("Groat East Roaa") C 4 - Luangwa-Grapen (NE)
al S « Arien C S - Luaro-Graben
Gl 6 - Liora
Gl 7 - S und SE Serenje
Taik
T 1 - Lusaks
Asbest

As 1 - SW Lusaka
Ag 2 - Chinkombe
As 3 - Chirulu
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Others

Table 1. Direction of Copper Exports (in t)
[RREEE 1974 1975 1976
Production:Concentrate ’ 706.574 1 697.956 | 676.921 | 703.867
Raw Copper | 683.000 | 709.500 | 559.028 | 705.906
Electrolytic copper | 638.509 | 378,554 | 629,150 | 594,943
Export of Raw Copper (total) 5 42.583 ; 31,946 | 12,022 | 21.105
!
West Cermany ' - - - 520
France - 747 - -
Great Britain 10,893 9.816 11.612 11.612
Italy 750 - - 159
Greece 86 ~ 2.427 -
Spain - 2,192 1.021 346
Portugal 1.137 1.496 1.271 286
Austria 2.893 - - -
Yugoslavia 5.511 VL7168 2.492 15.698
Japan 2'1.413 30158 199 1.203
Qthers - <491 - 1006
Electrolytic Copper B27.152 [ 649.774 | 616,058 | 712.346
West Germany 68.811 | 95.379 | 100.550 | 106.857
France 36.137 | 65.745 | 63.558 | 50.061
Great Britain 124.061 | 143.036 | 132.752 | 96.335
Belgium 4.925 8.916 | 13.701 | 17.778
Netherlands 7.697 4,916 5.815 1.275
Denmark 3.302 1.649 2.579 502
[taly 77.366 © 79.431 | 79.320 | 73.314
Greece 5.577 j 4.027 | 5.462 | 8.943
Spain 9.585 | 6.104 | 3.246 | 1.55
Austria 4,243 | 3,846 3.876 | 3.728
Switzerland 10.078 ! 11.324 10.525 ! 14,350
Sweden 6.335 | 8.007 | 14.712 ‘ 16.847
Finland 1102 1 1500 | 1.378 | 2.020
fugoslavia 4.510 1 8.967 | 1£.036 ‘ 183
USA 4.300 | 729 | S 1 125.773
Brazi) 33.847 | 29, 184 f 165,434 f -
Zaypt | 851 206 | 2.9a8 | . 300
India | 29.305 20,54 TLETE 33,5358
Japan | 160.8%7 t37V.931 113844 | 124316
Peoples Republinc China | 10.20C T.387 0 TLaTs 20 h0g
i 2.584 ATE 1 2,882 L T.0T

Source -
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Appendix V

Agriculture

Land Use and Agricultural Potential
Main Agroclimatic Regions
Land Use and Population Distribution, by Provinces

Density of Rural Population per Square Kilometer
Cropland, by Farming Regions

Cropland in Percent of Total Land, by Farming Regions

Cropland in Percent of Land Suitable for Cropping,
Farming Regions

Staple Crops

Home Consumed and Marketad Crop and Fish Production
Farming Regions

Value of Marketed Production, 196€9-1972

Main Commodities of Marketed Production, 1969-1972
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Appendix VI

Fauna and Protected Areas

Table 1. Partial Listing of Zambian Mammals
Table 2. Zambian Avifauna and Habitats

Table 3. Herpetofauna

Table 4. Fish Occurring in Zambia

Table 5. IUCN bata on Zambian Endangered Species
Table 6. National Park Data

Table 7. Game Managment Areas

Table 8. Number of Animals Killed in Crop and Human Protection
Control

Table 9. Growth of Safari Hunting
Table 10. Number of GMA Permits Sold, 1979
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Table 12. Wildlife Act Law Enforcement Returns for 1979
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Table 1. Partial Listing of

Zambian Mammals

Scientific Name

Common Name

ARTIODACTYLA (Even-toed Ungulates)

Potomochoerus porcus
Phacochoerus aethiopicus
Hippopotamus amphibius
Giraffa camelopardalis
Cephalophus monticola
Cephalophus sylvicultor

Sylvicapra (Cephalophus) grimmia

Raphicerus campestris

Raphicerus (Nototragus) melanotis

Sharpei spp.

Qurebia ourebi
Oreotragqus oreotraqus
Tragelaphus scriptus
Tragelaphus spekii
Tragelaphus strepsiceros
Taurotragus oryx

Tragelaphus (Taurotgragus) oryx

Hippotragus equinus
Hippotragus niger
Kobus ellipsiprymnus

Kobus defassa
Kobus maraoni

Kobus (Aaenora) kob
Kobus leche
Kobus leche smithemani
Kobus leche kafuensis
Kobus leche leche
Redunca arundinum
Damaliscus lunatus

Alcelaphus buselaphus
lichtensteini
Connochaetes taurinus
Aepyceros melampus
Svncerus caffer

Bush Pig (Red River Hog)
Warthog

Hippopotamus

Giraffe

Blue Duiker {(Maxwell's Duiker)
Yellow-backed Duiker

Common Duiker (Grey Duiker)
Steinbok

Sharpe's Grysbok (Northern)

Oribi
Rlipspriner
Bushbuck
Sitatunga
Kudu

Eland

Road antelope

Sable antelope

Common waterbuck
(Defassa waterbuck)

Defassa waterbuck

Puku

Lechwe

Black lechwe (Bangweclo)

Kafue lechwe (Brown lechwe)

Red lechwe (Zambizi lechwe)

Reedbuck (commen ceedbuck)

Tsessebe (sassaby, korrigum,
tiang, topi, hirola or
Hunter's antelope)

Lichtenstein's Hartebeest
(spp.)

Blue Wildebeest

Impala

Buffalo (African buffalo)
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Scientific Name

Common Name

Herpestes icheumon

Herpestes (sallerella)
sanguineus

Mungos mungo

Helogale parvula

Proteles cristatus
Crocuta crocuta
Panthera leo
Panthera paraus
Acinonyx jubatus
Felis caracal

(Caracal caracal)
Felis suval

{Leptailurus serval)
Felis lybica

(Felis silvestris)

LEMURIDAE (Primates)

Galago crassicaudatus
Galago senegalensis

CERCOPITHECIDAE (Primates)

Papio spp.
Cercopithecus aethiops

Large grey mongoose
(Egyptian mongoose)
Slender mongoose

Banded mongoose

Dwarf mongoose (Southern
dwar £ mongoose)

Aard wolf

Spotted hyena

Lion

Leopard

Cheetah

Caracal

Serval

African wild cat
(Kaffir cat)

Bush baby (Greater bushbaby)
Night ape {(Lesser Galago,
Senegal bushbaby)

Babboon
Vervet monkey

Hanks., 1972,
Mitchell and Ansell.

Sources:

1965
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Table 3. THerpetofauna

Sciantific Nanme

Common Name

Range {n Zambia

PELOMEDUS IDAE

Pelomedusa subrufa
Pelugios nanus

Palugsios subniger

Pelusios castameis
Pelusios bechuanicus

Pelusioy sinuatus

TESTUDINIDAE

Geochalone pardalis

inixys helliana

CROCODYLIDAE

Crocodylus cataphractus cuvier

Crocodvlus niloticus lavrenti

GERRONTDAE

Hemidactylus mabouia

Hemidaztvylue nlatvcephalus

Lvgodactvlia angolens:is
Lygodacevlus capensis

Lvgodactylus angular:s
Lygodactylus chobiensia

Pachvdactvlus sunchatus
Pachvdaceylus sshaughnessvi
Pachydactvlus nibroni

Pachvdac=vlus -uberculosus
Pachvdacsvlus =zatensis

AL MIDAE

Agama hisoida
Agama «i1rki}
Agaiied Jitlre
Agama cvanoagagstar

REPTILIA

African Marsh Terrapin
Dwarf Terrapin

Pan Terrapin

Swamp Terrapin
Okavango Terrapin

Serrated Terrapin

Leopard Tortoise

Ball's Hinged Tortoise

CROCODYLIA

Slander-snouted Crocodilae
Nile Crocodilae

SQUAMATA

House qecko

3oabab geacko

Dwarf gacko

Spottad gruund gecko

O'‘Shaughnessy's banded gecko

8ibron's gecko

Mberculed gecko
Tete Rock JFucko

Swiny agama
Rirx's Rock agama
3lue~headed tree agan’

138

SW & 2 of Zambia,

Chambeshi~Lukulu confluence in the northern
province.

Widespread and oprobably present in all
provinces.

Throughout.

Zambezi River above Victoria Palls and on
the Rafus Flats.

Common in thae large rivers and lakes but
displaced from the upper Zambezi and
Kafue Rivars.

M{ddle lambezi and Luangwa valleys, but
found throughout Eastern province:
found in the southern parts of the
Rafue Maticnal Park and at Livingstone.

Widespread in Zambia.

Lake Miveru and Luapula River.
Rivers and lakes throughout Zambia, unless
locally exterminated.

Widespread in Zambia and particularly at
low altitudes,

Zambezi Valley as far west ag the Matetsi
Confluence upstream from Lake Zarita.

Widesoread.

didespraad 1n Zamhia, hut apparently
replaced by L. angolznsis in the
Northern Provirce.

Northerr Province.

Upper Zambezi and middle lambezi Valley;
also recorded from Fafue National Park
and Lusaka.

Zambezi and Luangwa Vallevys,

Central and eastern provinces.

didespread; very common in the Iambezi
and Luangwa “allevys.

Horthern Province.

Zariba area,

Common throughout.
Zampezi and Luangwa “‘allevs,
Common ~hrauqghout.,






Scientific Name

Common Nanme

Range in Zambia

AMPHISBAENTIDAE

Zvgaspis guadrifrons
Zygaspiz niger
Monopeltis anchietae
Monopeltis capansia
Monopeltis mauricei
Tomuropelt:s Pigei{llum

Tomurcoel:=ig allenbhargeri

TYPHLOPIDAR

Tvohlcpa gracilis

Tvphlopa schmidti

Tvohlops schlaegelii

LEPTOTYPHLOPIDAE

Leprotyphlops longicauda
Leptotvohlops emini

Loptotyphlops conjunctus
teptocyohlons scutifrons

BOIDAE

COLUBRIDAE
Lvcodonomorphua bicolor
Soaeden tuliginosus

Boaeden :livaceus
Mehelya cavensis capensis

Mehelva nvigsae

Jenelsa nyissae

Lyccohidion cacense

Amblvodipsay nolvlepis
nolvleoia

Amblvodipgay ventrimaculata

Ambivodipsas catangensis

fenocalamus nechowtii mechowlid

nechowt i
fenocalanuys mechowtil
1nocnatus
Polemon cnristyi
Chilorhinoohis aerard:
Jerardi
Chilorhinovhis gerardi
tanganvixae
dyoootoonig wilsoni
Aparallactus lunulatus
Aparallactus zacensls
Havziciteres warieqata
Hatrictteres nlivacae
limnoph:is zicalor
:JHC”?QLLEEE

Pseudania
Jugarria

30131 zlan

31123na

(Blind snakes)

(Worm snakes)

African python

Lake Tanganyika Wataer Snake
Common House Snake

Olive Water Snake

Cape Pile Snake

Nyasa Pile Snake

Cape Wolf Snaka

{Quill-snouted snakas)

(Cantipede-eating snakes)

Forest Marsh Snake
Olive Marsh Snake
Sangweulu WYater Snaxe

Mole Snake
Slug-nater
3landing's Tree Snake

Commmon in southwestern Zambia.

West of the Tambezi, Kalabo area.

Southwestern Zambia,

Middle Zambezi vValley.

Seshekes and the Rafue National Park.

Upper and middle Zambezi; Eastern
Province.

Ralabo area.

Only recorded in Zambia from the
Northern and Luapula Provinces.

Northwaestern, Coppaerbalt and Northern
Provinces.

Most widely distributed blind-snake in
Zambia; appears to be abs.nt from the
upper Zambezi flood plains.

Zambezi and Luangwa Valleys,

Widespread in the Northwestern and
Copperbelt Provinces.

Southern, Cantral and Bastern Provinces.

Eaptern Province.

Nsato; Lusato; Lumwenqo; Mboma.

Endenic to lake Tanganyika.

Common tihroughout.

Mbala area.

Throughout, although nowhere common.
Widely scattered records.
Widepsread.

Widespread.

Hestern P:rovince,
Ndola,
Northwaster,: Province.

This southern race racorded from
Weatern and Southern Provinces,
Northweatsrn and Northern Provinces,

Rzsempa, Luanshya and Kabwa.

Lake Tanganyixa.

Kabompo and Kalabo.

Southern and Eastern Provinces.

Throughout.

Wcrthern Province.,

Widely disctr:ibiaced; often ccmmon.

Tommon 11 tnae ccper Cameezi flood plain:
Alala P'at:~u, Katue Flatsg, and
Laxkanga Swamp; Noo*hern and Luapula
Provinces.

Aidespread.

Nyiza Plateau.

MDOroKoso.






Scientific Name

Common Name

Range in Zambia

VIPERIDAE

Atractaspis congica
Atractaspls bibronili

Causys rhombeatus

Causus bilineatus

Causus defiliopii

Bitis argetams

Bitis

gabonica

Bitis nasicornis
Atheris nitschei

PIPIDAE

Xenopus laevis

Xenopus muelleri

BUPCONIDAFR

uf
Bufo
Bufo
Bufo
Bufo

fo:]
o]

reqularis
pusillus

garmani
Jar7ant
lemairii
carens

urunguensis
vertehralis
taitanus

MICROHYLICAE

Breviceps mossambicus

3reviceps powerl

ehryncmerus oifaascliatus

RANIDAE

Pyxizechalus adapaersus

Pyxicephalus delalandii

Pyxicepnalus marmoratus

Pvxicechalus rtuberculosus

ana

occioizalis
angolensais
Angolensis

fasciata

darlingl
alzolaor:g

Hi.debrandtia ornata

prychadena oxyravncius

Ptvchacdeny superci.iaris

Rhombie Nignt Adder
Lined Night Adder

Snouted Night Adder

Puff Adder
Gaboon Vipar

Nose-horned Viper
Bush Viper

AMPHIBIA

Clawed Proga

Square-marked Toad

Lessar Square-marked Toad
Garman's Toad

Yellow Swemp Toad

Red Toad

Orunqu Toad
Flat Toad
Taita Dwar? Toad

Rain Progs

Red-bandad Frog

African Bullfrog

Dealalande's Pyxie
Mozambique Pyxie
3eaded Pyxio

Glant Swamp ?rog
Angola Rivar Prog
Striped Grass Frog
solden-backed Trog
White-lipped Prog
Ornate Burrowing Frey
Ridgad Froas

Malba.

Throughout.

Throughout.

Northwastern and Western Provinces;
Bengwasulu Swamp.

Common in Eastern Province; records from
Northern Province, Lake Bengweulu,
Sevenje, Livingstona.

Throughout (responsible for more cases
of snake-bite than any other species).

Northwestern, Copperbel=, Luapula,
Northern Provinces.

Lake Bengweulu ares.

Northeast border area.

Widegpread in Westarn, Southern and
Central Provinces

Widespread in Luangwa Valley and
Bastern Province; also recorded
from Ralabo.

Common throughout.

Widespread in Bastern Province.

Widespread in Savanna. '

Luapala, YNorthern and Western Provinces.

Widely distributed, but not yet recorded
from Northwestorn Province.

Falambo Palls.

Victoria Palls.

B. £. taitanus: Western, Copperbelt,
and fastern Provinces.

B. . nyikae: Nyika Plateau.

Western Province.

Southern, Central, Copperbelt and
Eastern provinces.

Rafue Yational Park and Xalabo.

Western, Southern, Central and Eastern
Provinces

‘Aestarn, Southern and Eastern Provinces.

Central and Eaatern Provinces.

fastern and Northern Provinces.

Southern end of Lake Tanganyika.

Plateau and ":ignhland rea:ons of lambia,

Nvika Plateau.

Aegtern and Southern Provinces,

I<elenge 1n the Northwedqtern Prsvince.

Cenzral and Eastern Provincesy.

didespread.

Morth-Wegtern, weatern, Central,
Southecn and Sagtern Provinces.












Table 4, continued

i i '
E I Middle | Upper | i
Species i Katue | Zambezi ! Zambezi ‘ Bangweulu | Mweru
i System ' System | System ' System i System
fanLt CYPR NODONTINAE: | i ; | '
Nothobranchius orthonotus x i '
Nothobrancivius taenopyyus x v [ xx x
Aplocheslichthys johnstoniy ¥ % X X X
Aplochasiichthys mosruensis x %
Aplockaiichthys hutereaus ! X X X
Aplocherlichthys katangae % x x X
Rypsopanchax sp. X X X %
Fammy Cramwioag: !
Tilapta magrochi» x inzoduced % X x
Tilapia mosiambica x
Tilapia andersonii « x
Tilapra melanopleura % % x x x
Tilapia sparrmani: X * x I x
Serrancehromis angusticeps » Plateau x x
mbutaries
only
Serranocirosms macrocepida x Platean x x x
mburarics
only
Serranochremix robusius .. x Pliteau x X X
tributaries
only
Serranochromis thumbergy x Plateau x x X
tributaries
oaly
Serranochromis sp. i X X X X
Tylochromis bangreeletses X
Tylochromis mylodon X
Hermichre mis fas-atus . x
Sargocararms codringront ... X x
Sargochromis mellandi ... X X
Pelmartochiromis robustus ... b4 x
Hapluchrams darlings .. x x
Haplochromis frederics x x
Haplochromss carloteas x 1%
Haplochronns phulander ... x b3 x X X
Haglochromis polyccanthus x
Haplochromis stgmartogenys A x
FAMILY ANADANTIDAR: ’
Crenoprmu rmudtspiniz X x X x
Crenopoma crenorss o b X x X X X x X
FAMILY MASACEMRRLIDAR: }
Masracembalus moeruanss H : X
Mastacembalus melland? ... x x
Mastacembalus signarus ‘ | x
Mastacembalus stappers’s | i x
TOTAL }{UMBER CF SPECIRS IN EACH | | l
SYSTHM . i 56 ! 54 i T 88 l 98

< Remorded by Jackson (1961).
» % A aeve distibunon record since 1961,
% %< % Previously unknown from Zambia.
x < x < Previously unknown {* * Zambia and posubly representing an undescriber] spedes.
x 0 Desenbed since 1941,
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Table 5. IUCN Data on Zambian Endangered Species

MAMMALS
AFRICAN WILD DOG
Lycaon pictus
Order: CARNIVORA Fam.ly: CANIDAE
STATUS: Depleted throughout its range. Vulnzrable to continued
persecution, shrinkage of range and reducticn in numbers of natural

prey.

DISTRIBUTION: Throughout the savanna regions of Africa south of the
Sahara, but now restricted to non-farming areas, west as far as the
Ivory Coast and eastern border of Guinea then north to Mali, Niger
and the southern parts of Algeria.

POPULATION: Depleted throughout its range. An IUCN survey in 1971
reveal:d a fair number vutside the nature reserves in South Africa,
about 340 in Kruger National Park, but none in Natal, the Orange Free
State and most of the Cape Province; absent from the northern part of
Namibia and depleted elsewhere; widely spread in Botswana, common in
their national parks and outside; persisting only in game reserves
in Rhodesia; good populations within the protected areas of Zambia
but controlled outside owing to predation on the domestic animals of
the increasing human population; rare in Tanzania even in national
parks. Uncommon in the Ouadi Rime-Quadi Achim faunal reserve in
Chad.

HABITAT: Open or wooded savanna.

CONSERVATION MEASURES TAKEN: They are relatively free from persecution
in the large national parks and game reserves of most African states,
but prejudice against them as killers still persists, and they are
still sometimes killed in protacted areas.

CONSZRVATION MEASURES PROPOSED: They should be given full protection of
the law; control measures should be careful ly supervised and eased
wherever possible,

REMARKS: They are= primarily diurnal and hunt in packs of 6-20 ~sometimes
dp to 40 :n numper.  They are commonly regarded as harmful to game
ard domastic stocx, but they play an 1mportant role 1n tne balance of
thelr environment.
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CONSERVATION MEASURES TAKEN: The leopard is widely protectad as a game
animal; where not protected, as in Nigeria, South Africa and
Namibia, it is fully protected in parks and reserves. Where it is
still not protected or where it preys on man's increasing herds of
domestic stock it has hwen persecuted severely, International
action has been nezassary to curb the drain or protected populations
from illegal <“raopping and smuggling through these same countries
into the world trade channels., The Internationci: tur Trade
Federation imposed a three-vear voluntary ban on its members' use of
leopard skins, from Septemper 197) to Hentember 1974, However, in
1972, the demand for leopard skins w.3: nhigher than ever before,
Included in Apoendix 1 of the Convention cn International Trade 1in
Endangered Species of Wild Fauna and Flora, 1973; trade in these
animals between acceding nations i1is subject to severe restriction,
trade for primarily commercial purposes is banned,

CONSERVATION MTASURES PROPOSED: The lecpard should remain in Appendix 1
of the Internatinnal Corventinon until the livestock industry in
Africa and Asia 1is prepared to admit that the wildlife
conservationicsrs have an  interest as legitimate as that of the
ranching commnunity, It should likewise be banned to the
international fur trade unti) major oroducer and consumer countries
indicate their readiness to accept controls to regulate a sustained-
yield offtake. In Africa much more severc genalties are required to
deter poaching and preventive killing by livestock owners.
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isolation from each other, it becomes singularly susceptible to
disease, carnivore competition, shifts in prey community makeup,
changes in vegetation configuration, and other natural limiting
factors. In the main, its stability in protected areas shows a
decline. Included in Apnendix | cf the Convention on International
Trade in Endangered Species of Wild Fauna and Flora, 1973; trade in
these animalz hetween acceding nations 1is subject to severe
restriction, trade for primarily commercial purposes is banned. The
International Fur Trade Federation orerated a three-vear voluntary
ban among its membership on the use of ~heetah furs in 1971/74.

CONSERVATION MEASURES PROPOSED: In terms of adaptability to change, the
cheetah is one of the most vulnerable mammals. Conservation
requirements, particularly oucrside parks and reserves, include more
careful enforcement of protective laws and regulations, supervision
of control so that only individual nuisance animals are removed when
depredation occurs, control of over-grazing, and protection of wild
prey species to raduce risk of predation on domestic animals. At the
same time, the legitimate interests of ranchland communities in
Africa should be recognized especially 1In  those areas where
pastoralists are attempting upgraded livestock husbandry and
sometimes need to protect themselves 1in the event of undue

predation.




AFRICAN ELEPHANT

Loxodonta africana

ORDER: PROBOSCIDEA Family: ELEPHANTIDAE

STATUS AND SUMMARY: Vulnerable. ow restricted to Africa south of the
Sahara. MNumbers, which lowest curront estimates oput at 1.3 million,
are declining over most of its range, primarily because of over-
expluitation for ivory; somewhat over 100,000, for example, must
have died to supply the 1976 African ivory exports. In the longer
term the main threat is constriction of the elephant's range due to
expanding human populations. Protected by law in most countries and
found in many national parks and reserves; however, protection is
usually difficult to enforce. Suppression of poaching and of
illegal ivory dealing are clearly essential, combined with the
setting aside of sufficlently large blocks of land for the elephant
and other measurcs aimed at estahlishing a satisfactory basis for
its coexistence with man.

DISTRIBTTION: Africa south of the Sahara., Within about the last 300
years it occupied virtually all sub-Saharan Africa except the very
driest areas, viz. sub-desert steppes of the Sudanese Arid Zone,
desert and sub-desert cf the Somali Arid Zone, and the coastal desert
and sub-desert of the South West Arid Zone. Today it is scarce and
very local 1n South Africa, South West Africa/Namibia, Angola,
Rhodesia, Ethiopia, Uganda and West Africa, long extinct in northern
Somalia, ;and recently extinct in the Gambia, Guinea-Bissau, Lesotho
and Swaziland. Existing populations are generally regarded as
belonging to one of two races, nominate L. a. africana of the
savannas and L. a. cyclotis of the forests (see under Remarks).

POPULATION: Data collected by the TUCN/SSC African Elephant Specialist
Group in the first systematic enjguiry into elephart numbers and
trends throughout Africa, suggest :hat in 1976 there were not less
than 1.3 million elephants spread over 34-36 countries, Informants
cited 45 examples of declining rpopulations and it is thought that
elephant{s are undergoing an overall decline in 23 countries. In
three countries -~ Tanzania (with approximately 300,000 elephants),
7aire and Somalia - trends are uncertain. In South Africa, Namibia,
Botswana and Rhodesia vopulations are stable, having recovered from
the low ebb to which they were reduced at the beginning of the
century. Trends in the remaining 4-6 countries are unknown.

In general, despite the still apparently substantial size of the
total African elephant ponulation, the future of the species is by no
means assured if cne considers the rate at which elephant habitat is
heing occupied and ~laphants are being exploited; with more than
half the populartions Aeclining, the African elephant 1z considered a
vylnerable species,

HABITAT AND ECOLOGY: Hahitasts wary from desert-scrub, thorn-bush and
savanna to dense lowland and montane dry and humid forestn. The
alephant is a very adaptable grazer and browser, feeding on grass,







REMARKS : Two subspecies are usually recognized, the savanna-dwelling
nominate africana and the smaller forest-dwelling cyclotis,
Intermediates occur where the two meet and taxonomists differ about
whether recognition should be at superspecies or subspecies level,
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ratifying nations, trade for primarily commercial purposes banned.
Listed in Class B of the 1968 African Convention on the Conservition
of Nature and Natural Resources, and as such may only be hunted or
collected under special authorisation granted by the competent

authority, Legally protected throughout its range and occurs in
many national ©parks and reserves; but protection is often
inadequate.

CONSERVATION MEASURES PROPOSED: Effective protection against poaching.
Control of trade in rhino horn., A ban on the import of rhinc horn to
Asian countries would be extremely beneficial to the species.










REPTILES

AFRICAN SLENDER-~SNOUTED CROCODILE
Crocodylus cataphractus

Order: CROCODYLIA Family: CROCODYLIDAE

STATUS: Endangered.

DISTRIBUTION: West and central Africa, from Senegal to northern Angola,
including Fernando Poo; in eastern Africa only in Lake Tanganyika
near Ujiji.

POPULATION: Numbers have been drastically reduced throughout .ts range,
mostly in the past 20 years. Over-exploited for meat and hides; and
for 2ggs in Upper Volta.

HABITAT: Estuaries, lakes and savannah streams,

BREEDING RATE IN WILD: Little known.

CONSERVATION MEASURES TAKEN: 1In Zambia protected in national parks and
game reserves, classed as game-animal. Protected as Class B species
by the African Conservation Convention. In Appendix 1 of the
Convention on Tnternational Trade in Endangered Species of Wild
Fauna and Flora.

CONSERVATION MEASURES PROPOSED: Maintenance of stringent conservation
measures,

NUMBERS IN CAPTIVITY: At least 6 males, 2 females and 37 specimens of
unknown sex in 27 zoos.

BREEDING POTENTIAL IN CAPTIVITY: Unknown.
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Table 6. National Park Data

South Luangwa Natizual Park (1)

LEGAL PROTECTION: Total, except against mining under special authority.

DATE ESTABLISHED: 25 February 1972, "y sratutcry Instrument NJ. 44 of
1972. Previously a game reserve.

GEOGRAPHICAL LOCATION: East centre, northeast of Lusaka and mainly to tne

-

west of the middle reachec of the Luangwa River: § 12028'-139:14'; =
30058'-32008"'.

ALTITUDE: 500~1100 metres.
AREA: 905,000 ha.
LAND TENURE: Government owned, expropriated by law.

PHYSICAL FEATURES: The park sector of the Luangwa River averages about
580 m a.s.l. and from it the vallev floor rises gently westwards to
760 m at the foot of the 1400 m Muchinga escarpment, which forms the
north-western boundary. Structurally the valley 1s a rift, filled
with Karroo sediments and overlain by recent sediments along the
main river courses. These sediments are finely dissected into
ridges with low interfluves. Mudstone plains occur at Chifungwe and
Lunda. The main river and tributaries have a meander belt. Mean
annual temperature 25°C, wet season from November to March, wnen
he2vy storms giving 832 mm rainfall.

VEGETATION: Woodland savanna with Acacia sp., Combretum sp. and
Terminalia sericea on freely draining alluvium; also thickets.
Older alluvial soils support patcles of Colophospermum mopane
woodland witn a LS m canopy. The floodplain grassland is composed of
Orvza, Echinochloa and other speciles, oorderad DY some raiparian
forest. Miombo wooaland, mainly Brachystegia sp., Julbernardia sp.
and Isoberlinia angolensis, 15 widespread and up to 25 m tall on
deeper sandy soils. In the shallow stony soils near tne escarpment
drachystegic stipulata and Julbernard:a globiflora are the dominant
sgpecles.

NOTEWORTHY FAUNA: The pack 15 remarkaole for the great abundance and
variety orf larger mammals, especially ungulates. However, primates
are 2qually characteristic. The most common park mammals 1include:

Order Common Name Scientific Name
Artiodactyla Buffalo Syncerus caffer
Common waterbuck Koous ellipsiprymnus
Giraffe Giraffa camelopardalis tnornicrofrl
(a subspecles endemic to tne valley)
Hartepeest Alcelapnus licntensteini
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Common Name

i

Hippopotamus
Impala
Greater Xudu
Puku

Roan antelope
Sable

Cookson's Wildebeest

Leopard
Cheetah
Hyaena

Wilddog

Carnivora

Perissodactyla
Primates Baboon,
Varvet monkey

Proboscidea Elephant

Hlack rhinoceros

Chacma
Moloney's monkey

Scientific Name

Hippopotamus amphibius

Aepyceros melampus

Tragelephus strepsiceros

Kobus vardjoni

Hippotragus equilnus

Hippotragus niger

Connochaetes taurinus cooksoni
(¢ local subspecies)

Pantnera pardus*
Acinonyx jubatus*
Crocuta crocuta
Lycaon pictus¥*

Diceros bircoucnis

Papio ursinus

Crrcopithecus albogularis moloneyi

Ceccopithecus aethiops

Loxodonta africana

Birdlife is prolific and the park is particularly noted for storks, geese,

cranes and fcr the riparian colonies of carmine bee-eaters.

For the Nile

crocodile” the Luangwa River is now one of the major remaining refuges.

RESERVATION PURPOSE(S) :
features and to ensure a

ecosystem.
AREA ZONING: 1.
2.
3.
DISTURBING ACTIVITIES: 1.
2.
3.
TOURISM: l.
2.

* Listed as endangered 1n IUCN,

To provide

total protection to all natural
stable equilibrium of the environment's

riverine ar-=a
vlew Jame 1in

In parts of tae Luanga
visitors are not allowed to
vehicles or on foot.

In remaining areas only foot safaris are
conducted adjacent to the river and 1ts
two major tributarles.

The park 1s not yet open to visitors.

Inadequate control of bush fires.
Insufficient anti-poacning patrols 1in tne
western part of the park.

Some elements of mineral prospecting take
place occasionally.
Two fall <atering loayes witn a total of
forty=-a1g9iit neds,.

Three non-catering camps wWith a total of
thirty beds.



3. Zambia National Tourist Bureau and Norman
Carr safaris have eacn a number of tented
camps for walking safaris.

4. Normal tourist season 1s open June -
October. But with the completion of an
all-weather road between Chichele and
Mfuwe Lodges, a limited but very good
green season Jame viewing is open around
the Mfuwe arca.

5. Access to .n. areas 1is serviced by a
gravelizd all-weather road from Chipata
to an airport of international standard at
Masumba close to the national park.

SCIENTIFIC RESEARCH: Routine ecological monitoring of habitat and
population dynamics; particularly or large herbivores.

SPECIAL SCIENTIIFIC FACILITIES: Research office block, field laboratory,
herbarium and limited mapping facilities.

STAFF: 60 wildlife officers and assistants (ranges and guards)
responsible to a wildlife warden, 2 biologists.

BUDGET: About US $490,000 per annum.

LOCAL PARK ADMINISTRATON: Wildlife Warden, P.O. Box 37, Chipata, Zambia.




North Luangwa National Park (Z)

LEGAL PROTECTION: Total, except against mining under special autnority.

DATE

ESTABLISHED: 245 February 1972, by Statutcry Instrument No. 44 of

1972, Was a game reserve under previous legislation.

GEOGRAPHICAL LOCATION: [ast central Zambia, 1n the upper Luangwa valley:

S 11930'-12020'; E 3.1945' - 32035°',

ALTITUDE: 500-1100 metres.

AREA:

LAND

463,600 ha.

TENURE: Government expropriated by law.

PHYSICAL FEATURES: Extends from the 1400 m Muchinga escarpment in the

west to the northern part of the Luangwa River in tne east. The
valley floor is a wide area of alluvia. flats extending over the
underlying Karroo rocks. The river is seasonally flooded. Grassy
pla.ins are absent. Mean annual temperature is 22°C and mean annual
rainfall of B00 mm comes 1in a single wet season from November to
April.

VEGETATION: Miombo Brachystegia woodland on the freely draining sandy

soils and miombo scrubland mixed with Colophospermum mopane on
heavier soils. A complex of riverine forests is found on meander
belt.

NOTEWORTHY FAUNA: Common mammals i1nclude:

Order Common_Name Scientific Name
Artiodactyla Buffalo Syncerus caffer
Eland Taurotragus oryx -
Hippopotamus Hippopotamus ampnibius
Impala Aepyceros melampus
Kudu Tragelepnus strepsiceros
Puku Kobus vardoni
Cookson's Wildebeest Clonnochaetas taurinus cooksoni
Carnivora Leopard Pantnera pardus*
Lion Pantaera leo
Perissodactyla 3lack rhino Dicerds bicornis™
Zabra Eguus burecnells
Primates Baboon Papls Ursinus
Vervet monkey Cercopirnecus setlops

Proboscidea Elephant Loxodonta afzicana
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The river provides a habitat for the crocodile Crocodylus niloticus*.

RESERVATION PURPOSE(S): To maintain as wilderness area with protection
of natural communities and indigenous species of plants and animals.

AREA ZONING: 1. 2Zone providing for strict national park
status with access by visitors restricted
to walking cafarics.

2. Some geolomical and palaeontological
expeditions have found some interesting
fossil sites which may be designated as
separate zones in fature,

DISTURBING ACTIVITIES: 1. Extensive poaching.
2. Uncontrolled seasonal bush fires by
intention, as the park is set aside as a
wilderness area which receives little
management,

TOURISM: Access track hut no lodges are present in the park. The only
form of tourism permitted is conducted camping and walking on
wilderness trails.

SCIENTIFIC RESEARCH: Limited ecological monitoring particularly of large
mammal counts by aircraft. The park is set aside to form future
baseline for ecological studies.

SPECIAL SCIENTIFIC FACILITIES: None.

STAFF: 30 wildlife officers (rangers, scouts and guards) responsible to a
wildlife warden.

BUDGET: About US S120,000 per annum.

LOCAL PARK ADMINTSTRATION: Wildlife Warden, P.0O. Box 37, Chipata,
7ambia.
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Lukusuzi National Park (3)

LEGAL PROTECTIQON: Total, except against mining under special clearance.

DATE ESTABLISHED: 25 Februacy 1972, oy Statutory Instrument No. 44 of

1972. Was a game reserve under previous legislation.

GEOGRAPHICAL between Lundaz: and

Chipata:

LOCATON: Eastern province plateau,
S 12P30'-13907'; E 32025'-3208(",

ALTITUDE: B800-~1240 metres
AREA: 272,000 ha,

LAND TENURE: Government expropriatead by law.

PHYSICAL FEATURES: The eastern half .s level plateau, while on the west
more hilly broken country leads toc the escarpment overlooking the
Luangwa valley. Largely underlain by a variety of gneissic and
granitic rocks with numerous outcrops and metamorphic quartzite
hills. The climatic pattern comprises a lonc cool dry season and a
short Lot wet season.

VEGETATION:
both i

Principally wmiombo Brachystegia-Julbernardia woodland on

plateau and escarpment solils. Different types of
vegetation are, however, associated witn the frequent granitic
outcrops and the riverbanks. Edaphic dambo grasslands follow
drainage lines on Lhe plateau.

NOTEWORTHY FAUNA:

Order

Artiodactyla

Carnivora
Proboscidea

Perissodacctyla

Common Name

3uffalo

Common dutker
Cookson's Wildebeest
Eland

Hartebeaest
Klipspringer

Roan antalopn

Sable antelope
Wartnog

Hyaena
Elepnant

lebra
Black rhinoceros
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Scientific Name

Syncerus cafrer

Sylvicapra grimmia
Connochiastes taurinus cooksoni
Taurotragus orvx

Alcelapnus licutensteinl
Oreotragus oreotragus
Hippotragus =auinls

Lo

Hipootrayus nigec

Phacocnoeris aethilopicus

Crocuta crocuta

Lexodona alvrizanar”

Zaus osurecnell:
Lxls

Dlcer s nicornis*
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RESERVATION PURPOSE(S): To maintain the area in a wilderness status with
the protection of natural features, communities and indigenous
plants and animals.

AREA ZONING: None.

DISTURBING ACTIVITIES: Uncontrolled seasonal bush fires and sporadic
poaching.

TOURISM: Public access is by a bush track from the main road to the east:
the track traverses the park and deucends the escarpment to the
Luangwa. There are no tourist facilitlies.

SCIENTIFIC RESEARCH: Preparation of a management plan to ensure the
maintenance of the major habitats and preservation of key areas.,

SPECIAL SCIENTIFIC FACILITIES: None.

STAFF: 30 wildlife officers (ranger, scouts and guides) responsible to a
wildlife warden.

BUDGET: About US $90,000 per annum.

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.O. Box 37, Chipata,
Zambia.




Luambe National Park (4)

LEGAL PROTECTION: Total, except against mining under special authority,

DATE ESTABLISHED: 25 Feoruary 1972, by Statutory Instrument No. 44 of
1972. Was previously a game creserve.

GEOGRAPHICAL LOCATION: On east bank of Luangwa River, between the tihree
larger Luangwa valley parks: § 12025'~12035"'; E 32010'-32025",

ALTITUDE: 500-710 metres.

AREA: 25,400 ha.

LAND TENURE: Government expropriated by law.

PHYSICAL FEATURES: A predominately alluvial area sloping gently to the
Luangwa River which forms its western boundary. The valley floor

rocks belong to the Karroo system. The climate is hottest in the
late dry season (October) and coolest \n the mid-dry season (July).

VEGETATION: Alluvial areas dominated by Colophospermum mopane woodland
with miombo Brachyscegia-Julbernardia woodland on the small areas of
free draining sandy soil away from the river.

NOTEWORTHY FAUNA:

Order Common Name Scientific Name

Artiodactyla Buffalo Syncerus caffer
Bushpig Patamocnoerus porcus
Eland Taurotragus oryx
Hippopotamus Hippopotamus amphibius
Impala Aepyceros melarpus

Carnivora
Perissodactyla

Proboscidea

Roan antelope
Wildebeest

Lion
Black rhino

Elephant

Hippotragus equinus
Connochaetes taurinus cooksoni

Pantnerg leo

Diceros bicornis

Loxodonta africana*

RESERVA LION PURPOSE (S) : To protect natural features, communities and
indigenous species of plants and animals.

AREA ZONING: Mone.
DISTURRBING ACTIVITIES: 1. Seasonal uusn fires,

2. Slight poacning.
3. Local Pverstocsing of elepunant, 1impala
and nippopotamus.
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TOURISM: One twelve-bed non-catering lodge. The park opens to visitors
June - October. There are seasonal dusty roads.

SCIENTIFIC RESEARCH: Large mammal populations aerjal sureys, Habitat
studies were conducted in the past.

SPECIAL SCIENTIFIC FACILITIES: None.

STAFF: 10 wildlife officers responsiblc to a wildlife warden.
BUDGET: About US $30,000 per annum.

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.O. Box 37, Chipata,
Zambia.,
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Order

Carnivora

Perissodactyla

Primates

Proboscidea

RESERVATION PURPOSE(S) :

Common Name

War thog
Waterbuck
Yellow~-backed duiker

Leopard

Lion

Bushy-tailed
mongoose

Black rhino
Zebra

Blue monkey
Colobus monkey
Baboon

Elephant

animals.

AREA 7ZONING:

1. Complete wilderness area permitting entry

Scientific Name

Phacochoerus aethiopicus
Kobug ellipsiprymnus
Cephalophus gylvicultor

Panthera pardus*
Pantherz leo
Rdeogale crassicauda

Diceros bicornis*
Equus burchelli

Cerconithacus mitis
Colobus angolensis

Papio sp.

Loxodonta africana*

To maintain a wilderness area with protection of
natural features, communities and indigerous gpecies of plants and

only to authorized persons.

2. Public access and

area.

restricted residential

3. Commercial fishing is permitted on part of
the lake.

. Illegal hunting.

DISTURBING ACTIVITIES: 1
2. Bush fires.
3
4

. Seasonal pressure from fishing interests.
. Potential red locust breeding area.

TOURISM: Little, but there is access by motorable road from east and west
and suitable camping places outside the park.

SCIENTIFIC RESEARCH: Investigation of the red
International Red Locust TInstitute afforded
botanical and zoological research.

locust by the
oportunities for

SPECTAL SCIENTIFIC FACILITIES: MNone.

STAFE: wildlife officers under a ranger and a

25 (aquards and scouts)
Wwariden,

3UDGET:

Akrour S $45,000 per annum,

LOCAL PARX ADMINISTRATION: Wildlife Warden, P.O, Box 5, Kasama, Zambia.




Sumbu National Park (sometimes spelled Nsumbu) (6)

LEGAL PROTECTION: Total, except against mlning unaer speclal permission.

DATE

ESTABLISHED: 25 February 1972 by Statutory Instrument No. 44 of

GEOGRAPHICAL LOCATION: Northern provi:

1972, Was a game reserve under previous legislation.

on the south-west shore of

1ce
Lake Tanganyika: S 08930'-09°05'; & 30013 ~30045",

ALTITUDE: 4§U0U-1250 metres.

AREA:

LAND

202,000 ha.

TENURE: Government expropriated by law.

PHYSICAL FEATURES: About 100 km of rocky shoreline of Lake Tangany 1ka,

interspersed with some small beaches and including Cape Nundo wnich
features a great balanced boulder of local ritualistic significance,
Most of the area away from the lake i5 a plateau but it is traversed
by the Lufubu river, which also forms the northern half of the

eastern boundary before entering the lake. Above the river to the
northwest 1is the 700 m Chansamansaka escarpment and another
e@scarpment, the Kapembwa pounds the view to the east. Annual

rainfall of 1400 mm, ma\nLj falling Letween Novemper and April. The
area has numerous small sites of arcnaenlogical 1nterest usually
near the beachss.

VEGETATION: The wvalleys opening on to thne lake are dominated by tall

Acacia albida and Tracn:lia roxka. Valley sides, the hills near the
lake and some plateau ac2as have dense Bussea-Combretum thickerc., At
tigher elevations and furcher from the laxe the vegetatlon 1s elther
light miombo dominated by Afromosia  angolensis or tne aenser
Brachystegias-Julbernardla type of miomdo woodlands. Wide alluvial
flats witn open grassland and Prelecpsis anisoptera gallery forest
occur along the Lufubu and Nkamba river.

NOTEWORTHY Fn~UNA:

Order Common Name Scientific Name
artiodactyla Buffalo Syncerus caffer
Blue duiker Cepnalophus monticola
Eland Taurot*agus or/x
Srysoox Rapn
Hartebeest Al
Hippogotamus Hipp
Kllpsprxnger Or o
Puku ﬁong; Y
Reedbuck Recunca
Roan anctelope ﬂ;ﬁiﬁi&iﬁ
Sable Hiopozra

r2
to
2









RESERVATION PURPOSE(S): To protect all natural features, communities and
indigenous species of plants and animals.

ZONING: None.

DISTURBANCES OR DEFICIENCIES: Uncontrolled fires and poaching. Low
priority for protection under game reserve legislation has resulted
in depleted animal populations.

TOURISM: No accommodation or roads in park, but two good camping sites
just outside the boundary and not far from two of the waterfalls.

SCIENTIFIC RESEARCH: Vegetation and habitat mapping for preparation of
management rlans.

SPECIAL SCIENTIFIC FACILITIES: None,

STAFF: 9 wildlife officers (quards).
BUDGET: Reported as US$ 5000 in 1971,

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.O. Box 5, Kasama, Zambia.
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Isangano National Park (8)

LEGAL PROTECTION: Total, except against mining.

DATE ESTABLISHED: 25 Februarv 1972 by Statuatory Instrument No. 44 of
1972, Was a game reserve under previous legislation.

GEOGRAPHICAL LOCATION: At the north-eastern edge of the Laxe Bangweulu
flats, Northern Province: S 11900'-11925'; E 30020'-30945".

ALTITUDE: About 1100 metres.
AREA: 84,000 ha.
LAND TENURE: Government expropriated by law.

PHYSICAL FEATURES: Flats and flood plain areas on granite and quartzitic
sandstones and shales of the plateau series. The eastern boundary is
formed by the Chambeshi river and the Lupansensni river runs through
the centre of the park. High rainfall totals 1500 mm or more in some
years.

VEGETATION: Swamp forest dominated by Erythrophleum and Pterocarpus
together with tall grasslands and watershed plain grasslands. Along
the main rivers there are some Papyrus and Phragmites areas and lake
basin cnipya woodland of Acacia albida and afrormosia Pericopsis
angolensis also occurs,

NOTEWORTHY FAUNA:

Order Common Name Scientific Name
Artiodactyla: Black lechwe Kobus lecne smithemani*
, Buffalo Syncerus caffer
Bushbuck Tragelaphus scriptus
Eland Taurotragus oryx
Hartebeest Alcelapnus licntenstalni
Reedbuck Redunca arundinun
Roan antelope Hippotragus eguiLnus
War tnog Phacochoerus aethloplcus
Perissodactyla: Zepra Equus purcnelll
Probiscidea: Elephant Loxodonta africana*
RESERVATION PURPOSE 3;: To maintaln and protect tne area as a wilderness
area to 3ateguard against any form of disfigurement of natural
features, communit.2s and Indigendus specics of plants and animals.

ZONING: None

DISTURBANCES OR DEFICIZNCIES: Poactilng, ancontralled bush £
villages and illegal entry. Low priority ander game r
has resulted 1n reducea animal populaticns.

S, tishing

1re
eserve status


http:Poac:i.ng

TOURISM: No accomodation or other facilities. Very rough tracks
unsuitable for normal motor vehicl=g come fairly close to its borders
but access can only be achleved by foot and boat.

SCIENTIFIC RESEARCH: None,

SPECIAL SCIENTIFIC PACILITIES: None.

STAFF: 2 wildlife officers (guards) under a ranger and a warden.
BUDGET: About US$ 15,000 per annum.

LOCAL PARK ADMIVISTPATION: Wildlife Warden, P.O. Box 5, Kasama, Zambia.

[E]
(3]
~3






RESERVATION PURPOSE(S): To maintain as a wilderness area with protection
of natural features, communities and indigenous species of plants and

animals.

ZONING: None.

DISTURBANCES OR DEFICIENCIES: Uncontrolled fires and poaching. Low
protection priority under game reserve legislation has resulted in
low stocks of wild animals.

TOURISM: No accommodation available, but the park is close to and readily
accessible from the Great North Road in the dry season.

SCIENTIFIC RESEARCH: A national Parks and Wildlife Service field base has
been established to the west of the park at Chiundaponde.

SPECIAL SCIENTIFIC FACILITIES: MNone

STAFF: 2 wildlife officers (gquards)

BUDGET:

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.O. Box 5, Rasama, Zambia.
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Kasanka National Park (10)

LEGAL PROTECTION: Total, except against mining.

DATE ESTABLISHED: 25 February 1972, by Statutory Instrument No. 44 of
1972, Previously a game reserve,

GEOGRAPHICAL LOCATION: Serenje district, Central Province: S 12025'-
12935'; E 30005'-5.°23",

ALTITUDE: 1100-1300 metres,
AREA: 39,000 ha.
LAND TENURE: Government expropriated by law.

PHYSICAL FEATURES: A flat to gently rolling plateau area with extensive
wetlands. The rocks are mainly sandstone, quartzite, shale and
schist of the RKatanga and Muva syatems. Two large rivers €flow
through the park, the Kasanka river passing through the extensive
Rapabi swamp which lies in the east of the park. There are also
several small lakes. Annual rainfall is between 1200 and 1310 mm,
falling mainly between November and April.

VEGETATION: The area is dominated by miombo Brachystegia-~Julbernardia
woodlands. The extensive wetlands support Papyrus and Phragmites
stands and there are some areas of open grassland and dambos, and
also of 'mushitu' swamp forest.

NOTEWORTHY FAUNA:

Order Common Name Scientific Name
Artiodactyla: Buffalo Syncerus caffer
Bushbuck Tragclaphus scriptus
Eland Taurotragus orvx
Crysbhok Raphicerus sharpei
Har tebeest Alcelaphus lichtensteini
Hipropotamus Hiopopotamus amphibius
Puku Kobus wvardoni
Sitatunga Tracelaphus spekei
Waterbuck Kobus ellipsiprymenus
War thog Phacochoerus aethiobicus
Perissodactyla: Zebra Equus hurchelli
Primates: Blue monkey Cercooithecus mitis
Moloney's monkey Cercopithecus albogularis moloneyi
Probiseidea: Zlenhant Loxodonta africana*
RESERVATION PURPOSE(3): To maintain as a wilderness area with nrotection

of natural features, communities and indigenous species of plants and
animals, in particular, the large ponulation of sitatunga.

AREA ZONING: lone,



DISTURBING ACTIVITIES: Uncontrolled bush fires and poaching.

TOURISM: No visitor accommodation; accessible only by rough bush track
unsuitable for private cars, but suitable sites for camping can be
found near the park boundary.

SCIENTIFIC RESEARCH: In the past, some preliminary research studies were
conducted on the status of the sitatunga (Tragelaphus spekei)
population.

SPECTAL SCIENTIFIC FACILITIES: None,

STAFF: 10 wildlife officers (quards) under a ranger and a warden.

BUDGET: About US$ 25,000 per annum.

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.O. Box 5, Rasama, Zambia.
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Kafue National Park (1l1)

LECAL PROTECTION: Total, except against mining.

DATE ESTABLISHED: 25 February 1972, Statutory Instrument No. 44 of 1972,
and previously on 15 September 1951 by Proclamation No. 8 of 1951.

west of Lusaka, parts of
S 14°00'-15°40'; E

GEOGRAPHICAL LOCATION: South central Zambla,
Central, Southern and North-Western provinces:
25015'-26945"

970-1470 metres.

ALTITUDE:
AREA: 2,240,000 ha.

LAND TENURE: Government land expropriated by law.

PHYSICAL FEATURES: A gdently undulating plateau area with a few hills
situated along the mid reaches of the Kafue river and its two major
tributaries, the Lufupa and the Lunga, which flow into the park from
the north. At the extreme north-west corner of the park there is a
perennial swamp which drains into the Lufupa via the Busanga flood
plain. &alluvial areas of varying size also occur along the Kafue and
its other tributaries. Karrco sediments occur centrally and to the
north-east, with Kalahari sands forming the underlying geology of
western areas.

VEGETATION: Mainly miombo or Brachystegia dominated woodland, with areas
of mopane Colophospermum mopane in the south. In the north, the
miombo-termitaria woodland surrounds areas of open grassy flood
plains of ‘'dambos.' Patches of teak Balklaea plurijuga occur
throughout but are more common in the south, the Ngoma forest being
one example.

NOTEWORTHY FAUNA:

Order Common dame Scientific Name
Artiodactyla: Buffalo Svncerus caffer
Hartebeest Alcelaphus lichensteini
Puku Kobus wvardoni
Reedbuck Redunca arundinum
Red lechwe Kobus lecne lechex*
Waterbuck Kobus defiasa
Kobus ellipsiprvmnus crayshawi
Yellow-backed duikzar Cepnalopnus svlviculsor
Carnivora: Lion Panthera leo
Perissodactyla: 3lack rhino Diceros bicornis*
Primates: Banoon Panio cynocephalus

Probiseidea:

Elephant

i
w
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Papio ursinus

Loxodonta africana*




RESERVATION PURPOSE(S): To maintain wilderness area with protection of
natural features, communities ang indigenous species of plants and

animals.
AREA ZONING: 1. Area where visitors are allowed on foot
only.
2. Area where visitors are allowed in
vehicles or on foot.
3. Area where visitors are not allowed.
DISTURBING ACTIVITIES: 1. Poaching ang setting up fires along a
territorial road which runs through the
park.
2. Itezhi-tezhi dam has inundated

approximately 300 km2 of the park.

TOURISM: One catering lodge at Ngoma with forty-two beds. There are also
five non-catering camps with a total of thirty-six beds. TLimited
foot safaris are conducted in the Lusenga vlains.

SCIENTIFIC RESEARCH: One biologist responsitile for routine ecological
monitoring and up~dating management plans.

SPECIAL SCIENTIFIC FACILITIES: Herbarium and mapping facilities.

STAFF: Warden, 100 supporting staff, biologist and assistants,
BUDGET: About USS 300,000 per annum.

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.0O. Box 109, Xalamo,
Zambia,
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RESERVATION PURPOSE(S) : To provide total protection for all natural
features,

AREA ZONING: None.

DISTURBANCES OR DIFICIENCIES: Uncontrolled bush fires, poaching of
animals and fish. It is expected that the Rafue Gorge dam (see ZAM.
1.1) will have a major effect on the flood regime.

TOURISM: No lodge but a tented camp with non-~catering facilities has been
established. Access by a 90 km gravel road branching off the Lusaka-
Mumbwa highway; also an airstrip. A 4 km causeway has been built out
into the flats to facilitate viewing.

SCIENTIFIC RESEARCH: Ecological studies have been started.

SPECTIAL SCIENTIFIC FACILITIES: None: the area is covered from Lochinvar
National Park on the other side of the Kafue valley.

STAFF: 6 guards and a ranger under a wildlife warden.
BUDGET: About US$ 50,000 per annum.

LOCAL DPARK ADMINISTRATION: Wildlife Warden, P.O. Box 1, Chilanga,
Zambia.







Cuncuma vocifer, secretary bird Sagittarius serpentariuis, Swainson's
francolin Pterniscis swalnsoni, nelmeted guineafowl Numida meleagris,
crowned crane Balearica pavonina, wattled crane Bugeranus carunculatus,
Denham's bustard Nectis dquniﬁ{, wattled plover Afribyx senegallus ana
red-billed nornb:ill Toovin eryfﬂrorhynchus.

RESERVANION PURPOSE(S) : To provide total protection to all nartural
features,

AREA JONE:  Hona.
.. Poaching.

. Bush flires.

. Gypsum mining.

DISTURBING ACTIVITIES: 1

2

3

4. Cattle freguently stray into the park.
5

6

. Trespassing by fishermen.
. Possible adverse effect from the Gorge and
Itezhi-tezihi high dam impoundments,
TOURISM: One non-catering lodge with ten beds, and one newly opened
camping site.

SCIENTIFIC RmSEARCH: Physiological and ecolocical studies on the lechwe
population still going on being conducted by University of Zambia and
other local and international scientific organisations.

SPECIAL SUTENTIFIC FiCILITIES: A small abattoir, office block with a
f1eld laboracory.

STAZF: One biologist and assistants, 8 gquards and a ranger under a

wardan.

BULGET:  About JS$ 50,000 per annum.

LOCAL PARK ADMIUISTRATION: Wildlife wWarden, P.O. Box U, Chilanga,

Jamola,
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RESERVATION PURPOSE(S) : To provide total protection for all natural
features and ecological communities.

ZONING: None,

DISTURBANCES OR DEFICIENCIES: Poacnhing and uncontrolled bush fires.

TOURISM: No visitor accommodation but Jcod camping sites on the Kabompo
river and near the park headquarters at Jivindu, from which a pontoon
ferry gives access to the park and its system of rough tracks.

SCIENTIFIC RESEARCH : Vegetation and habitat mapping underway.

SPECIAL SCIENTIFIC FACTLITIES: None.

STAFF: 10 guards and a ranger under a warden; 1 biologist includes the
part in his terms of reference.

BUDGET: About USS 30,000 per annum.

——a

LOCAL PARK ADMINISTRATION: Wildlife warden, P.O. Box 1, Chilanga,
zZambia.

239






SCIENTIFIC RESEARCH: Vegetation and habitat mapping and inventoring avi-
fauna species for park manac:ment plan is under way.

SPECTIAL SCIENTIFIC RESEARCH: None.

STAFF: 6 guards and a ranger under a warden; 1 biologist includes the

vark in his terms of reference.
BUDGET: About US5 35,000 per annum.

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.O. Box 158, Mongu, Zambia.
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DISTURBING ACTIVITIES: 1. Poaching.
2. Bush fires.
3. Threat of timber (teak harvest),

TOURISM: None; no road system, apart from tracks for four-wheel drive
vehicles, exists at present. No visitor accommodation and no visitor
permits are issued at present,

SCIENTIFIC RESEARCH: Vegetation and habitat mapping are underway.

SPECIAL SCIFNTIFIC FACILITIES: None.

STAFF: 6 gquards and a ranger under a warden.
BUDGET: About US$ 35,000 per annum.

LOCAL PARK ADMINISTRATION: Wildlife Warden, P.O. Box 158, Mongu, Zambia.
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rare Taita falcon Falco fasciinucha, the black swift Apus barbatus
and the carmine bee-eater Merops nubicoides in the gorge and several
posserines such as shrikes, flycatchers and sunbirds in the rain or
'spray' forest,

RESERVATION DPURPOSE(S) : To protect the Victoria Falls and to control
development in the immediate vicinity.

AREA ZONING: ©None.

DISTURBING ACTIVITIES: Mostly urban development, tourist development,
and hdyroelectricity power lines.

TOURISM: A seventy-bed non-catering camp, a camping ground and one Inter-
Continental vntel are inside the Park. The most visited park in the

country.

SCIENTIFIC RESEARCH: Management plan is in preparation.

SPECIAL SCIENTIFIC rACILITIES: Field museum of the Naticnal Museums of
Zambia.

STAFF: 10 guards under a2 wildlife ranger.
BUDGET: About USS$ 90,000 per annum.

LOCAL P°ARK ADMINISTRATION: Wildlife Ranger, P.O. Box 86, Livingstone,
Zambia.
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Table 8. Number of Animals Killed in Crop and Human Protection Control

Year Elephant Hippo Buffalo Rhino Lion leopard Hyena Wild Dog Jackal Crocodile

1966 264

1967 334 34 4 23 13

1968 379 56 22 2 7 9

1969 342 44 14 6

1970 381 52 8 7 16 8

1971 470 156 6 2 6 7 ? 2
1972 424 96 25 4 6 1 1

1973 235 89 10 4 1 4
1974 180 102 10 20 3 24
1975 179 102 2 12 7 1 3
1976 325 162 17 7 14

1977 186 76 9 9 11

Source: Barage, 1978,















Appendix VII

Selected Laws Pertaining to Environmental Issues

Sources: Caponera. 1979.
Johnson and Johnson. 1977,
Moore and Christy. 1978,
J7.5. Environmental Protection Agency. 1976,
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Soils and Water

Water Ordinance, No. 34 of 1948, as ammended by:

The Water Rights Regulations, 1950
The Water Board Regulations, 1950
The Water Rights Regulations, 1950

- defines public and private water classifications

- defines water rights for various classifications sets out the order
of priority 1in water use (domestic; irrigation and fishing;
industrial ind mining)

- Provides four water coarse channel improvement

- regulates water coarse obstructions

- empowers the government to take action against water wastage

- allows the government to make anti-pollution measures part of the
conditions for 3jranting water rights

- makes polluting of public water a punishable offense

Water Ordinance Cap. 231, 1957.
- regulations on fouling or polluting public waters

Natural Resources Conservation Act, No. 53 of 1970 and subsidiary
legislation:

Provincial Natural Resources Committees Regulations, 1971
District Natural Resources Committees Regulations, 1971

- empowers gJgovernment to require landowners to take measures €or
flood control and control of erosion; the government may implement
these measures 1f needed and recover the cost from landowners

- empowers the government to restrict land use near water coarsas

- authority extends to control and drainage of water

-~ anti-pollution measures may be required of landowners within
designated conservation areas

~ make local governments responsible for overseeing safe drinking and
domestic water supplles

- makes water conservation and protection of water sources the
responsibility of the Ministry of Natural Resources, and empowers
the ministry to impose measures on landowners

rauna
National Parks and Wildlife Act, No. 37, 1963.

ed Animals) Order, 1971

The Natlonal Parks and Wildlife | t
{ ted Animals) (Amdt.) Order,

The National Parks and wildlife
1971.

The National Parxs and Wildlife (Game Animals) Order, 197..
The National Parks and Windlife (Prescrined Tropnles; Reygulations,

1971
The National Parks and Wildlife (Metaods of uunting) (Restrictlong
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Regulations, 1971

The Game Management Area Declaration Order, 1971

The National Parks and Wildlife (Pronibition of holding botn a
district game lic.nce and a national game licence) Regulations,
1971

The National Parks Declaration Order, 1972

-~ establishes the current Nationa! Daixs and Gane Management Areas
system
- pronlbits hunting except as part of game management
- restricts trade in trophies, including ivory and rhinoceros horn;
restricts import,/export of wild animals and trophies
© Plumage Birds Protection Ordinance, Chap. 117, 1948.
© Stock Diseases Ordinance, Cap. 112, 1958.
O Tsetse Control Ordinance, Cap. 129, 1962.
© Fish Conservation Ordinance Cap. 263, 1962.
- empowers the resgtriction and requlation of fishing
- pronibics certain methods
- licencing
- regulate introduction of new species

© FPisheries act, Mo. 21 of 1974,
- empowers the Jovernment to regulate fishing, and to designate
protected or restricted areas
Flora
© Noxious Weeds Ordinance, Cap. 102, 1953.
O Porests Ordinance Cap. 105, 1965.

= Pprovides for the control of forests and forest produce; declaration
of forest reserves, protected areas. lists of reserved trees

O Forests Act, No. 39 of 1973.

- regulated flcating of timber on inland waterways

= provides for conservation and development of forest in protectad
areas, [Oor measures agalnst soll erosion and flooding 1n national
protaectad areas

Hazardous Sunsrances and Pollucion

o Pharmacy and Polsons (Amendmenc) Ace 19 nf 1965,

O Dpangerous Drugs Act (Commencement Order), 1967,
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The Ionising Radiation Act No. 19, 1972.

- establishes a Rad:ation Protection Board and a Radioisotope
Advisory Board
- restricts the use and disposal of radiocactive substances

Actions for Smoke Damage (Pronibition), 1959.
- authorizes the government to indemnify industries against damages
arising from escape of gases, fumes, or smoke

- requires indemnified industries to make 'reasonable' efforts to
minimize escape of gases, fumes, or smoke

Land Use and Planning

Agriculture Lands Ordinance Chapter :10l, 1961.

- establishes Agricultural Lands Board

The Town and Country Planning Ordinance No. 32, 1961.

The Lands Acquisition Act, No. 2, 1970.

Registration and Development of Villages Act, No. 30 of 1971.

Mining Requlations Statutory Instrument 107, 1971.

-~ regulates water use by mines

- regulates drainage of underground areas, flood prevention in mines,

discharge ot effluent water
- Sets occupational health and safety standards

Public Health

Public Healtn Act, No. 12 of 1930 with subsequent amendments.

- gilves Ministry of Health authority to regulate drainage of land,
streets, and premises

- gives the Ministry authority over standing water which nay provide
mosquitoes with breeding areas; also other powers concerning
sanitation including regulation of irri1gation within townships

- empowers the Ministry to set standards for effluent discharje from
any source, and to regulate factories which may potentially pollute
the water
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Protection of Natural or Historical Monuments

Natural and Historical Monuments and Relics Ordinance Cap. 90, 1962.

-~ establishes Comnission for tne Preservation of Natural and
Historical Monuments and Relics

- defines national monuments

- provides for notification of discrvepies

- regulates excavatlions, alterationg, roemovals

Protected Places and Areas (Amdt.) Act No. 4, 1968.

261



Appendix VIII
Organizations
Figure 1. Relationship of UNIP to Ministries and Other Major
Government Offices
Figure 2. ZIMCO Organizational Structure
Table 1. The Government

Table 2. Miscellaneous Organizations
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Table 2. Miscellaneous Organizations

Governmental

Note: Recent sources conflict on the structure of Zambia's government,

O

indicating that changes are to be oxpected. Some of the functions
listed here may hnave been eliminared or merged with other
offices.

Ministry of Lands and Natural Resources
(also appears as Ministry of Lands, Natural Resources and Tourism)
Responsible for envirormental affairs.

- Office or the Conservator of Natural Resources
Oversees water resources conservation and development (among
other duties).

= Department of Wildlife, Fisheries, and National Parks

—- Natural Resources Advisory Board
Has advisory and supervisory functions for natural resources
conservation, development, and exploitation.

-~ Department of Porestry

- Chief Conservator of Forests
{(relationship to Dept. of Forestry not clear)
Responsible for control and management of natural forests,
prevention of flood and soil erosion, conservation of exlsting
water supplies.

~ Water Board

Responsible for contrzol and exploitation of public water
resources.

Ministry of Rural Development
Responsible for control and development of water resources in
connection with irrigation; soil conservation.

- Department of Agriculture

- Department »f Woter Affairs

Ministry orf power, Transport, and Works
Responsiole for development of water resources as a source of
cower.

- Merteorologizal Depar<ment
Qverszees collaction and analysis of hydrological data
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Ministry of Health
Responsible for sanitary aspects of water resources, including
prevention and control of water pollution (among  other
responsibilities).

- Central Board of Health
Has advisory functions in the field of public health.

Ministry of Mines and Mining Development
Responsible for pollition control and safety in mines.

Other Organizations

University of Zambia

~ Biology Department
Unit of Land Use Training

- Kafue Basin Research Committee

~ Seminar on Pollution and Environment

- Technology Development and Advisory Unit
- School of Engineering

~ Geograpny Department

Natural Rescurces Development College

National Council for Scientific Research

Zambian Council for Sozial Development

Membership in International Organizations

IUCN

Organization Internationale contre le Criquet Migrateur Africain
(OICMA)

African Training and Research Centre in Administration and Development
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Note: This table is not meant to be comprehensive, ag it is impossible

from outside of Zambia to identify all organizations interested in
environmental aspects.

Sources: Caponera. 1978.
Trzyna and Coan. 1976.

U.N. Economic Commission for africa. 1972.
UNEP. 1979.
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