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SUMMARY

Malawi, a southeast African nation the size of Pennsylvania,
is one of the continent's smallest countries. Although it is
landlocked, Malawi is characterized by its water resources.
Lake Malawi (formerly Lake Nyasa) , Africa's third largest
lake, covers more than a fifth of the nation's territory;
other lakes and rivers add to Malawi's large inland water
area. Within the remaining 94,000 sq km of terrain, the
country supports a rapidly growing population that was
estimated at 6.2 million in 1980. Although the total is small
by African standards, Malawi is the fifth most densely
populated country on the continent. An exceptionally high
fertility rate of 7.0 births per woman continues Lo increase
the populaticn rapidly.

The pressures caused by this growing population, which already
saturates available land, are responsible for inducing most of
the country's environmencal difficulties. Compounding the
problems caused by overpopulation is Malawi's lack of
exploitable natural resources. Only water, and consequently
fish, can be considered in plentiful supply. And while the
region’s climate and physioaraphy are exceptionally favorable
for human habitation, these features are not ~omplemented by
sufficient supplies of mineral, timber, and energy resources.
Continuing population growth, moreover, threatens to deplete
further those resources that remain.

In decreasing order of importance, Malawi's principal
environmental concerns include:

Environmental Disease. In spite of ifs mild climate, its
elevated situation, and the general absence of drought, public
health in Malawi is among Africa's worst, High fertility,
insufficient nutrition, pcor water supply and sanitation, and
exceptionally few physicians per population all contribute to
high infant mortality and low life expectancy. Although
improvements in some of these phenomena have occurred over the
past two decades, excessive population growth has masked some
of the advances. As a result, mean life expectancy is just 47
years, the average caloric intake remains ten percent below
the recommended minimum, and infectious diseases affect much
of the population.

Trypanosomiasis, an African sleeping sickness, is not as
serious in Malawi as in neighboring countries. Other
parasitic disorders -- most of them waterbcrne -- such as
malaria, schistosomiasis, heloninthiasis, elephantiasis, and
trachoma are prevalent. Additionally, leprosy, pneumonia,
tuberculosic, dysentery, venereal disease, meningitis,
influenza, eye diseases, childhood diseases, and malignancies
all affect large numbers of residents, occasionally reaching

vii




epidemic proportions. Insufficient medical facilities and too
few physicians permit these ailments to exact higher tolls
than they might otherwise.

Misuse of Land. Already by the end of the colonial period
(1964) Malawi's population was beginning to exert substantial
pPressure on available farmland. Since cthat time, population
has continued to increase, but little new land has been
brought under cultivation. [ndeed, probably almost no land
remains to be converted. Forested land already has been
seriously depleted (although official statistics fail to note
this decline), and unproductive land is likely to remain so
until improvements in agriculture can be implemented.

Reduction in the cvcle of "slash and burn;" cutting of trees
for firewood; land fragmentation resulting from traditional
modes of inheritance; erosion occasioned by improper farming,
deforestation, and overgrazing; unpredictability of seasonal
rainfall; and lack of non-rainfed irrigation have disrupted a
previously stable environmental equilibrium. Perhaps worst of
all, reliable figures indicating the extent of these problems
do not appear to have been collected. Proper corrective
measures must of course await meaningful analysis of the
naturs and magnitide of Malawils land use proclems.

Wildlife Extinction, As 1n most African nations, Malawi's
fauna were extremely varied and numerous until the turn of the
century. Since then, commercial expleoitation, encroachment by
human pooulation, and loss of habitat due to expanding
cropland and deforestation have diminished both members and
varieties of wildlifa. Uespite a fairly protective official
policy supported by adequate (though antiquated) legislation,
Malawi's wildlife population faces continuing threats. Unlike
the problems encountered in some countries, Malawian fauna
nave not been endangered by intense traumatic events such as
wars or by benign government policies and enforcement. The
continuing pressure from Lthe nation's increasing population
can be seen &s a long-term menace which will reguire
increasing public attention.

Natural Disasters. Malawi 1is fortunate in that few natural
calamities strike its snvironment. Although atop an active
tectonic zone, and subject to more than 100 earthquakes each
year, the country has not experienced a seri/sus trauma this
century. Similarly, drought, which plagues most of the
continent, has been notably absent in Malawi. Indeed. safety
from drought has enabled Malawi to absork neighboring
populations from affected areas.

It is rainfall which presents Malawi's only serious
envircnmentally detrimental activity. Although plentiful and
sufficient for agriculture, the timing of seasonal rains is




occasionally problematic. Early or 1late rains have been
responsible for ruining harvests periodically this century. In
addition, Malawi is situated within a region which is affected
by cyclones born in the Indian Ocean, off the coast of
neighboring Mozambique. These storms are frequently severe and
have caused heavy damage from flooding and high winds.
Despite their near regularity, the government possesses no
integrated plan to warn and evacuate the population, or to
alleviate the damage to persons, livestock, crops, and
property.

1



1.0

Introduction

This draft environmental profile summarizes information
available in the United States on the natural resources
and environment of the Republic of Malawi. The report
reviews the major environmental problems of Malawi and
the impact of the development pro.ess upon resources and
the environment. This draft repc 't represents the first
step in developing an environmental profile for use by
the U.S. Agency for Internationcl Develooment (USAID) and

Malawi government officials. The next step in this
precess  should be a  field study to evaluate the
information presented here, obtain additioral
information, and define tne  issues, problems, and

priorities in greater detail. This entire process should
help provide direction in futuce efforts to deal with the
management, conzervation, and rehabilitation of the
environmenc 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
Biospher: {MAB) project staff of the Arid Lands
Informaticn Center (ALIC). The primary research, writing
and analysis of the Malawi profile were done by Robert G.
Varady through the resovrces of ALIC and the University
of Arizona Library. The sections on faunal resources,
conservation, and bproblems relating to wildlife were
written by Steven L. Hilty. The text was edited by Mercy
A. Valencia. The cooperation of James Corson, AID/MAB
Project Coordirnator, and other AlD personnel is
gratefully ocknowledged. Additionally, the author wishes
to take particular note of Malawi in Haps, edited by §.
Agnew and M. Stubbs, frcm which an appreciable amount of
information was derived.
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2.0 General Description

2.1 Gecgraphy and Climate

2.1.1. Boundaries and Administrative Divisions 1/

Formerly Xxnown as the British Protectorate of
Nyasaland, the Republic of Malawi is a landlocked
southeast-central African nation of some six
million inhabitants. Narrow and elongated, the
country stretches 900 «m from north to south
(between 9927's 3nd 17€10's), and averages Just
1490 km in width (between 324°20'E and 36C0'E). Its
land erea of 94,080 fquare xilometers (FAD 1980)
lies just west ot Lake Malawi (previously, Lake
Nyasa) at the southern eitrene of the East African
rift system. The lake itself, Africa's third
largest in area (30,796 sq km; van der Leeden
1975), constitutes half ¢f the eastern border and
the Malawian portion (24,400 sq km, or four-fifths
of the lake) accounts or 20.5 percent of the
nation's territory,

Malawi berderz on Just three countries. In the
excrem: north the Songwe Aiver separates it from
Tanzania, which also adjoins Malawi along the
northeastern shore of Is:ke Malawi. The remainder
of the eastern frontier is with Mozambique, which
bossesses the rest of Lake Malawi and surrounds
the soutnern portion of Malawi. Zambia is the
nation's only other neighbor, lying to the
northwesc, beyond an 800 Km-long border. Although
Malawi's boundaries generally conform co natural
dgeographic features, they are  the resuir of
European colonial activity. Of the three borders,
only the one with Yanzaria  remains te  be
completely undisputed; hkotp countries, however,
appear to he abiding by tha present delineation.

Administratively, Malawi is divided into three
regions of approximately equal size: the
Northern, Central, and Southern Regions (Fig. 1).
These are subdivided into 24 districts and further
broken down into A0 constituencies, or
Subdistricts (Fiq. 1}. Table 1 lists the regions
and districts, and their headquarters.

1 Sources:

Agnew and Stubbs., 1972
Nelson e* al. 1975,

Pike. 1968a.

Pike and Rimmington. 1965,
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Nelson et al.

1975.

Table 1. Administrative Units
Unit No. of constituencies
(Region/District) or subdistricts Headquarters
Northern Region 13 Mzuzu
Chitipa 2 Chitipa
Karonga 2 Karonga
Mz imba 5 Mz imba
Nkhata Bay 2 Nkhata Bay
Rumphi 2 Rumphi
Central Region 25 Lilongwe
Dedza 4 Dedza
Dowa 2 Dowa
Kasungu 3 Kasungu
Lilongwe 5 Lilongwe
Mchinji 3 Mchinji
Ncheu 3 Ncheu
Nkhota Kota 2 Nkhota Kota
Mtchicsi 1 Ntchisi
Salima 2 Salima
Soutlkern Region 22 Blantyre
Blantyre 3 Blantyre
Chikwawa 2 Chikwawa
Chiradzulu 1 Chiradzulu
Kasupe 2 Kasupe
Mangoche 2 Mangoche
Mulanje 3 Mulanje
Mwanza 2 Mwanza
Nsanje 2 Nsanije
Thyolo 2 Thyolo
Zomba 3 Zomba
Malawi 60 Lilongwe
Sources: Agnew and Stubbs. 1972,
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Geographic Features 2/

For a nation the size of Pennsylvania, Malawi
exhibits a wvery diverse physiography. Its
landscape includes lakes, lowland floodplains,
marshes, plateaus, and highlands. Elevations vary
from a minimum of about 100 m above sea level in
the southern <chire River Valley to more than
2,500 m at several locations (Fig. 2).

Although Malawi's complex physiography can be
subdivided into as many as 54 'distinct zonei
(Stubbs and Young 1%872), it is sufficient ¢tn
consider four broad relief regions. In order of
rising elevation, these are: (1) the Shire
Valley; (2) the lake littoral; (3) the plateaux;
and (4) the highlands (Fig. 2). Each of these may
in turn be subdivided into localized regions,

Shire Valley. The valley of the Shire River
extends some 400 km directly southward from the
southern tip of Lake Malawi (Fig. 3), The Upper
Shire valley, which covers terrain from south of

] ] o o=, ) : - -1 T - Yy £ - - -fi s
hesilakentat Murchison! Falls west of IZomba, is! a

brpad, flat continuation of the l.ke basin. It is
bounded on the west by the Chiripa Plateau scarp,
and on the east by the scarp of the Mangoche
highlands. The northern reaches of the valley are
composed of fertile alluvial soils which
degenerate into stony terrain further south.

Below this region, the Middle Shire Valley is an
extension of the valley landform. Within this B&0
Kkm zone tne Shire River drops about 380 m in
elevation through a series of cataracts, This
portion of the wvalley is hilly, rocky, and
generally infertile. Still further to the south,
the Lower Shire Valley continues beyond its last
cataract at Hamilton Falls to where it exits from
Malawi toward its eventual merger with the Zambezi
River, At the southern border the elevation in
the valley is just 37 m above sea level. Much of
the region consists of low rolling hills, though
east of the Shire River the land is marshy.

2 Sources:

Agnew. 1972a.

Agnew and Stubbs. 1972.
Nelson et al. 1975.

Pike. 1968a.

Pike and Rimmington. 1965.
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Lake Littoral. The littoral strip of land
surrounding Lake Malawi is gencrally 8 to 24 km
wide. Most of this czcastal area is part ~f the
Rift vValley £floocr, a4 ccntinuation of tha lake

bottom. At some2 points this transitional zone
disappears, and stoep rault scarps fall directly
to  the shore. in  all, the Llittoral -overs
approximately 7,770 3g xm, or eight percent of
Malawi's land. Th> s0il  «cover consicts  of

allevial and colluvial Jdeposits, and occasional
swamps.  To the woest the Littoral slepes upward to
meet tne alifis of the RIfs Yolley 3Carp.

Plateaux. abodt 75 percent of Malawi's land area
confiwts of  plateaux Ly ng tweein 730 m and
(250 m arcve  gea  ilev.al, *ihe  and  Rimmington

\LﬂbD) identiiy  nine disciacrc plateau  reglons.

These are distr buared wlghiout the lengrh of the

country and are the :rens L greatzot population
Py ! L

concentcravion. The  lavges.  of  thes: is  the
Central Province Plaveasun (or Lilongwe Plain; which
covers come 21,300 sq km oane rizes to 1,500 m at
its ;unmit. Mostoeb toe plateau 1s genvly sloping
woodland Counnry dta.avd LY macuro rivers flowing
toward Lnag Milawe,

The other platesux identified by Pike and
Rimmington are: th2 Shire Plateau faor Shire
Highlands), Lake Chilwa-Palompe Plain, Mangoche
Highlands and Chiripa Plateau in Malawi's
Souihicrn kewlion; and the Mzimba Plain, Henga and
Kasitu valley, Nenenachena~-Livingscoonia Hilis, and
Fort Ulll-Luiira ¢lavcau in the Nocthern ke ton,

Highlands. e Malawi's extensive
plarenux 2o tHoos late Jurasaice and late
Cretaceous  orosion war e, These mountalnous
forests and grasclands are scattered vhrougkx the
Northern, <Contral, and  Soutbern Regicns of  the
country, They vary in olevation between 1,350 m
to 2,500 m.  While some of the nighland subregions
censist  mevely of  the  immediate vicinitlies of
individual mountains  (for ~xample,  the Malanje
Mountaive, Tomba Mourntain, Malingl Mountains, and
Misuku iHijnlandsy, civers  acn considerably more
extensive, The  lungest ol toese  areas are  the
Dedza-Kirk Range hlaniands of woot central Malawl,
the Vipyva ilighlands wesy of Skt kay, the Jdvika
Plateau--thn  nation's  aost clevated--nocth  of
Rumphi, and the powa ichiands norch of Lilongwe,
The highest Deaks n Malawl are  1n the north,
within the Nyika plateau reqglon, and in the far

9




south, east of Blantyre. Individual peaks reach
2,590 m, and the nation's highest elevation is
3,000 m in the Mulanije Massif.

Climate 3/

Malawi lies within the African region whose
climate is influenced by the Intertropical
Convergence Zone (ITCZ), an air pressure system
created by the interaction of continental
tradewinds (Fig. 4). It is the action of the ITCZ
that determines Malawi's seascons.

The rainy season begins soon after the arrival of
the ITCZ, usually in November. Within 4 month the
entire country is covered with humid air from the
Mozambicue Channel of the Indian Ocean. As the
Convergence Zong drifts gouthward by late
December, rains intensify over most of the
terrain. By late February or early March the ITCZ
is pushed to the north by strengthening southeast
tradewinds and the rainy season ends in southern
Malawi. In the vicinity of Lake Malawi and in the
north, however, rainfall persists through April.
May through October mark the dry season.

while the ITCZ is the dominant climatic
determinant, Malawl's weather patterns are
influenced locally by: topography; exposure to
monsoons and cyeclones originating in the Indian
Ocean; and proximity to Lake Malawi. Pike (198la)
divides the country into four climatic regions:
(1) 'hot aid dry (the Shire Valley, and coastal
areas around Salima and Karonga); (2) hot and wet
(much of the remaining lakeshore); (3) warm with
moderate rainfall (areas of medium elevation,
generally the nation's plateaux); and (4) warm and
wet (the highlands).

3 Sources:

Agnew. 1972a.

Lineham. 1972a, 1972b.

Nelson et al. 1975.

Pike. 1968a.

Pike and Rimmington. 1965.
Robertson and Sellick. 1933,
Schultze and McGee. 1976, 1978.
Torrance, | 1972a, 1972b.
Wernstedt, 1957
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2.1.3.1 Rainfall

Figure 5a shcws the geographical distribution of
rainfall in Malawi. Precipitation is heaviest
along the northern coast of Lake Malawi and in
1solated highlands near Lake Chilwea. These areas
receive more then 1,625 mm of rainfall per vyear.
The driozt regions are along  the Shire River
Basin, in pirts of the Central Plateau, and across

8
the Mzimbha Plains. Rainfall in these areas is
generally holow 200 s e annum. Mean annual
precipitation of  the antire country is  about

1,140 mnm (Pike 1268a) . Raintaly varies
considerably, howsver, gseviral vears of  abundant
precipitation alternste with relativaly dry years.
Over a majority of the country, the annual
rainfall coefficient of vatiabiity is between 20
and 25 percent (Lincham 1972b). Tahie 2 shows the
distributicn ot rainfall in Malawi.

Table 2. Rainfall Distribution

Mean annual rainfall

{mm per annum) Percent of total area
Under 300 3
500 - 700 2
750 - 1,000 71
1,000 - 1,250 . 14
1,250 - 1,500 7
1,500 - 1,750 ‘ 2
Over 1,750 1

Source: Adapted from Pike and Rimmington {1965) .
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Within each vyear rainfall patterns reflect the

arrival and departure of the ITCZ. November
through March is the rainy season for most of
Malawi. As  Figure 5b shows, some regions

experience longer ralny seasons. In Lujeri, south
of Lake Chilwa, for example, at least 50 mm of
precipitaticn falls each month and the wet season
extends from October to June. By contrast in
Mzimba, on the elevated Mzimba Plain, the wet
Seagon ig gshort and far less intense (Fig. 5b).
Table 3 provides data for monthly and annual
precipitation of selected sites.

2.1.3.2 Temperature, Humidity, and Radiation

Elevation and proximity to Lake Malawi are the
strongest determinants of temperature in Malawi.
Bach 109 m of elevation accounts for one degree
(Celsius) of temperature change in midday, while a
rise of 182 m is required to lower the temperature
one degree at night. Since altitudes vary by as
much' as 2,500 m within the country, temperatures
vary accordingly. In addition, Lake Malawi exerts
a cooling effect on average temperatures. Maximum
temperatures are generally five degrees lower by
the lake than at comparable elevations elsewhere
in Malawi.

The hottest temperatures typically occur in
October and November, just before the onset of the

rainy season. Minimum temperatures are in June
and July at most locations. The average range of
temperatures is betwesn 120 and 1500. The

nation's hottest spots are within the lower Shire
Valley, while the coolest areas are atop the high

blateaux and mountains. The region adjacent to
Lake Malawi experiences thiz least variation.

Figure 6 illustrates the geographical distribution
of temperatures and Figure 7 shows their
variations in January angd July. Table 4 lists
temperature characteristics for nine selected
sites in Malawi. Table 5 provides relative
humidity readings for seven locations, and Table 6
lists the number of hours of sunshine at those

places. Finally, Figure & maps incoming solar
radiation in winter and summer. puring winter

Malawl receives levels of solar radiation that are
among  southern  Africa's highest; in summer,
however, incoming radiation is relatively low
compared to the rest of the region.
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Table 3.

Precipitation of Selected Locales

Locale Elevation Precipitation (mm)

im) Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annud
Chileka 771 263 206 169 32 7 3 4 2 4 21 87 133 893
Cholio 902 271 210 225 64 50 39 35 32 23 50 152 209 1,358
Fort Johnstcn 484 232 184 143 40 4 4 2 1 20 40 141 839
¥aronge 487 158 i80 285 189 35 5 1 4 0 11 46 138 1,052
Lilongwe 1,041 203 198 153 42 & 1 0 1 ] 10 87 125 633
Livingstonia 1,31 439 407 483 363 164 35 11 15 12 67 132 264 2,391
“lanje 628 355 281 342 158 79 56 37 42 19 85 138 272 1,865
Mzimba 1,355 203 205 163 18 6 0 1. 1 7 75 142 645
pPor: Herald 58 187 182 131 49 22 20 9 10 12 102 132 864

Source:

Adapted from Wernstedt (19597).



[ERANTT 3N

DR TR

PPN

1F eTyTRSce can.

RESRACTDRGT L 2R WTEAL L ety g

1
1 tichgra

LN
"y A Koranga \\“
LTI E

! x
' ™ N,
"1 Mihalg v e——
b 8y ~

7

.

<

Frgure 6,

Source:

.
iy
)
I
.
3 ey
) @ \ © 9 n
0 | 1 B T T 10
i "'.;.U\ dermatrey
1] XN ROV ET P k‘ﬁ"\
I o Loty """"f:v :"'ﬂ'
T A, EI R ,”' B P _,_l‘_:_ - - -_” M-,._-A-..f.’:_ b

Mean Maximum Tomperatures in January and July

Adapted from Torrance (1972a, 1977b).

16



1N

JANUARY

!
K
{
i
!

<

'A' :‘ . \l .
i i i

g e Lt
pon L DR EE N N
G s

j== : ==
I R ==
=t /]
E‘: AR o "
o By

Pt
b= 12:5-15.0

Ve oril)

T 35°

flgure 7. Temperaturc Yariation in January and July

Source: Adapted from Torrance (1972a, 1972b).

17



Table 4. Tempecatures at Selected Locales
Location Temperasture (C)
Jan. Feb. Har. Epr. Hay June Juiy Avg. Sept. Cct. Rov, Dec. Annual

Chileka 24,1 23.7 23.3 22.4 20.1 "B.3 18.4 15,7 22,8 25.4 25.4 24.5 22.3
Cholo 22.9 22.1 22.2 21.7 1E.8 16.5 17.1 17.8 20.7 23.1 23.4 24.5 29.8
Port Johnston 25.7 25.3 25.4 24.4 R2.1 20.1 20.2 21,2 24.2 26.8 27.4 5.4 24.0
raronga 25.7 25.4 25.2 24.9 23.%6 21.5 20.8 21.6 23.2 25.7 26.7 26.2 24.2
Lilongwe 22.2 22.0 22.3 20.3 17.8 15.2 14.9 16,3 19.4 22.1 23.2 22.8 19.8
Livingstonia 20.2 1%.9 20.2 15.6 17.7 15.8 15.7 16.6 19.0 20.8 21.6 21.0 19.¢
Mlanje 25.1 23.43 23.6 22.1 13.90 16.¢9 16.9 17.7 21.0 23.8 24.9 23.9 21.4
Mz ieba 20.7 20.4 20.8 20.4 18.3 16,2 15.9 16.8 19.6 22. 4 22.7 21.5 19.7
Port Herald 28.2 27.8 27.2 26.1 23.1 20.9 21.3 22.¢& 25.8 28.6 29,2 28.6 25.8

Source:

hdapted from Wernstedt (19597?) .



Table

Relative Humidity at Selected Locales

Halativea Himidity (%)

Stution Jen. Feb. Mar. Apr May  jun. Jut. Aug. Sep. Oct. Nov Dec.  Mean
.\hk.mr;.l 77 A1 74 79 73 78 TH 6¢ a1 ho 76 77 2
Svuminve 3y g3 34 R BT} Sa Te hg 6¢ ") 6g 84 77
Chideka 74 15 iA 70 b 59 o ; ;2 5 Ho 7.4 37
Zomihg 32 12 39 15 17 76 79 He R ;! G 82 73
Libongwe 93 36 3 77 72 67 e ¢3 54 ;o 62 77 LE)
“anba X2 3 52 Y0 74 71 [i¥:] fe ho - 64 b 71
Clatipa 30 3, $2 ho ) 70 b4 f 1 17 54 74 68
Jource:  Torrance. 1972k,
Table 6. Duration of Sunshine at Selected Locales
HOUX S Ol Sunsnine
Cotion jan.FeboMarcdpro v fune il dug Sepe O Mo, Dec. Mein
Slianim ey Bk A ety LRS () 77 73 79 3.8 13 79 77
-o\.””h“‘_ ;.)r 37 07 74 79 .3.‘ 74 7",’ 7.-1 5._,/. 75 19 79
Chiaderg Heo ey e 77 30 v 73 7°9 302 35 73 ol 71
Wonkey Bay ¢4 §en 7% 39 a3 39 32 92 3 98 RS 779 3
Lilongwe 46 49 b1 30 B4 7°7 3.3 343 3¢ a9 79 g4 73
Mzimisa 41 40 53 yan 8 S+t 9-0 94 97 to} 8¢ 04 75
Fore Hill §o 3’9 47 74 9 91 9*3 87 99 9+t 7€ 46 74
Source: Torrance, 1972b,
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rical Background 4/

Humans have inhabited the region comprising Malawi

since the Late Stone Age, some twelve thousand
years ago (Pachai 1978). The area's elevated
plateau, 1long lake shore, and relative freedom
from tsetse infestafions provided a hospitable
environment = for  both cransitory herdsmen and
settled cultivators, The fertile lakefront and
Shire River Valley drew migrants  from all
directions--across Lake Malawi, from the 1Indian
Ocean coast; south from the Zzambezi Valley; west
from Katanga in présent Zaire; and ncrth from the

and east of the Great Rift.

1
-

Recent research indicates that the earliest
communicies censisted of nomadic hunters and
gacherers, Not until the Iron Age did Bantu-
Spearing pastoralists migrate to the region,
displacing the earlier residents, Although much
of the detaileg history of the subsequent period
Femains to be reconstructod, it has keen confirmed
that the country has been inhabited continucusly
throughout this time. Regional migrations and
settlement patterns continued Eo | alter the
cultural compositcion, social and political

Sources:

organizations, and modes cf livelihood of the
2ndemic posulations, According to reliable oral
tradition, by the thirteenth century a wave of
Bantu-speaKing Malawi or Chewa migrants pegan
ntaring € 101 i Lake Malawi. slore
resulted in the
peoples (including
and| Phiri clans)
By the early sixteenth c¢entury the Chewa clans
were consolidated under the political leadership
Agnew. 1972a,
Clark. 1972,
Nelson et al. 1975.
Pachai. 1972a, 1978.
Pike.  1968a.
Pollock. 1971
Rotberg. 1965,
Tobias. 1972.

Williams. 197




of a ruler called the Karonga. The title became
hereditary, passed on through matrilineal descent.
ielded power by controlling land
. L8 for the regions they dominated. 1In spite
oL the arrival of non-Chewa groups (Fig. 9), the

e
kL
[*

Chew: felr traditional political system
(sometimes ' Malawi, or Maravi,
Ccnf ration) I to hold paramountly over
the a2 well i 1ineteenth century,

Be ning: iniith Ehird decade of the nineteenth
the Chewa domain was repeatedly invaded by

known as Nqgoni, entering from

> ! the middle of the

cenbtury d split  the Ngoni @ and
rariot oup ' thern and central
i Malawi sly Yao residents
0SS Lake Malawi, traditionally

a intensified their

prosperous slave
I and concurrent
pressure From hostile communties encouraged
significant Yac migration into the Shire Highlands
the| southern' portions of Malawi. Descerdants
3 amain in modern Malawi
about 15 percent of the population,

. 11al rule until the
lose of khe .neteenth  century. Prior to that
] U :d Lo Pottuguese
hegemony  durinc the sixteenth and seventeenth
rab Lnfluence thereatcer-.

ges50aoe QLTeCC COl01l

url
! Portug the Zanzibar-cased
4 i M ministrative control
amoe o) } Instead,; both
D Weent co ominate commerce and exact
t ¢
A n 73 tions of the Zambezi and

luring the 1850s by  David
scottish  missionary, British
region was aroused. In 1861 an
by the University
opened at Magomero in
ds. It was the first of several
ishnenkts--both Protestant and
eventual gevernment
acent to Lake Malawi was
British Crown from

May 1891, when it wes designated the MNyasaland




) ~ N N ooacke! Hikon .
“\ take D “once MIGRATIONS

. / T
/ N — -
i / «1K\,;:O' e i
: . o -~ E
/ 4 -
1 . - et N
P A , !
Nt 7 0 ‘
\ S A
.
. .
N . S \‘1
. ~ .
AMBCH famoas LG
e el e .
~ - N T RN ~
~ . ‘ ! -~
- . . -——
’ ‘ 4

nenyika R — i
7 . -/

pm N S
! SONAUhw I
i Lo
i BIAIWIan Sertiamrent 1% g g
! . =

el R

. . S AR e
Sy % C3UTE NvABIDe eriane
- PR ‘ Sematrar e LRI T
\ . i R I ) \3 . ,__,._7?
Al N igtarca centres o}
.
D [ R e '
=z RRTO I B L N IO R
, .
“;: Lakee o Lounce z
3 Cakes 4 LOUDCMLL L2
(e Sangweliu 4 ANYE} :
3 _gangwe P CANYERNDA L 3
= ) ~ e
RN MKANDA L 4
g AT NGRS A T NKANDA
T i e 0 ~, =
SRR R MATID =
. TN KAPHWITIL LB
- .
\ i . . i
" / UGS !
. - R
Ay N ¥
A S
|
e
O :

R
‘ur',/

0 100 200 300 400 <%

Figure 9. Historical Migrations

Source: Pachai. 1972b,



Alchough the name of the territory later was
changed to the British Central Africa
Protectorate, the colony's political status
remained essgentially unchanged until 1953, In
August. of that vyear Great Britain united the
adjoining territories of Nyasaland, Northern
rhodesia (now Zambia), and Southern Rhcdesia (now
Zimbabwe) into the Federation of Rhodesia and
Nyasaland. The Federation, although generally
unpopular survived until 1964, when Nyasaland
obtained 1its independence under the new name of

Malawi.

L . ¢ [~ d
Ethnicity and Languadge 2/
Distinctions between the various ethnic

communities >5iding ‘n Malawli are somewhat
cloudead by a combination of cultural and
historical | factors. First, although familial
identifiable, delineation of broad
tr ibal groups remains impreclse among Bantu-
speaking Africans; no clear concept exists to
jefine membership in a given society or political

1ana
c.Llans

= 1978), Secondly, the extensive folk
ns and invasions prior to the twentieth
and subssguent intermarriages have

confounded attempts at categorization.
rtheless, scme groups who entered relatively
=ntly continue to be perceived as immigrants or

strangers. The Ngoni,

descended from patrilineal

southern African herders, and the Yao, matrilineal

1lar > farmers and traders from actoss Lake

aras perhaps the £wo most clearly

ble communities of non-Malawian origin.

resident groups are 1identified chiefly
uistic traditions.

criterion, the Chewa and Nyanja
Anyanja) communities--closely
and linguistically--comprise

the country's population.

peoples were known as the
Wi, prior to the nineteenth
language, Chichewa or Chinyanja,

Nelson et 2l., 1975.
Nurse. 1978.
Pachal. 1972b.
Stubbs. 19722.

Tew. 1850,
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has been declared the national language of Malawi.
According co the latest census (1966). 76.6
percent of Malawian residents understand Chichewa
(Stubbs 1972a) ., As Figure 10 illustrates, Chewa

Nyanja reside in the south along the Shire River
Valley and near Lake Chilwa.

The next most populous community is that of the
Lomwe, or Alomwe. 1In 1966 approximately a seventh
of the population specified Chilomwe, a Bantu
tongue, as their maternal language. The Lomwe
inhabit the region south of Lake Chilwa. Other
important groups of indigenous Malawians are the
Tumbuka, Knokhola, and Tonga peoples. Along with
the 1mmigrant Ngoni, Yao, and Sena, members of the
Ngonde, Nyakwvusa, Lambya, Sukwa, and Kunda
societies mak2 up the remainder of Malawi's
population. Table 7 lists the numbers and
percentages of speakers of the nation's languages.

While Chichewa has been Malawi's "national"
language' since ' 1968, Englizh continues as the
affacialilil anguagoll INSL0 66 o O e cen e 0L
Malawians understcod English, but it remains the

language in which administration is conducted.
Populaticn Size, Growth, and Distribution 6/

Malawi's 1980 population of 6,2 million (Futures
Group 198l) is Africa's 20th largest (of 37). The
nation's average population density:. 'of 49,1
PErsons per syuare killometer is exceeded in only
four African countries (Uganda, Nigeria, Burundi,
and Rwanda) . In comparison te its npeighbors,
Malawi is seven times as densely populated as
Zambia, four timeL as denselv as Mozambigue, and
two and a half times as densely as Tanzania.

The distribution of Malawi's population is uneven
and conforms generally to availability of
perennial water and to hospitable physiography.

6 Sources:

Agnew. 1972a.

Futures Group., 1981.
Nelson et al. 1975.

Pike, 1968a.

Pike and Rimmington. 1965.
Stubbs. 1972b, 1972c.
World Bank. 1981.
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Table 7. Population of Linguistic Communities
No. of persons
speaxing language Percentage
Community Language at home of total
Chewa l Chichewa l 1,654,095 50.4
or
Nyanjas Chinyanja 5
Lomwe Chilomwe 476,300 14.5
Yao Chivao 452,300 13.8
Tumbuka Chitumbuka 298,900 9.1
Sena Chisena 115,100 3.5
Khokhola Chikhokhola 74,500 2.3
Tonga Chitonga 62,213 1.9
Ngoni Chingoni 37,480 1.1
Ngconde Chingonde 31,000 *
Lambya Chilambya 18,600 *
Sukwa Chisukwa 18,000 *
Nyakyusa Chinvakyusa 3,000 *
————— Xiswahili 2,900 *
————— Other African 38,500 1.2
languages
Total = —--e- 3,283,883 106.0

-

* Less than 1 percent.

Source: Adapted from Stubbs (1972a).



2.2.4

Accordingly, the most densely populated regions
are in the Shire Highlands, on the Central
Province Plateau, and along a narrow lake coastal
strip by Nkhata Bay. Maximum densities in those
areas exceed 1,300 personz per sg km (Stubbs
1972¢) . Figure 11 illustrates the pattern of
poulation density according to the 1966 census,
and Figure 12 maps the distribution of Malawi's
population,

The country's population growth rate is high by
African standards--2.8 percent per annum between
1960 and 1970, and the same from 1970 to 1979
(World Bank 1981). This results from high
fertility (7.0 births per woman) and high crude
birth rate (51 per 1,000 in 1979), and from a
rapidly declining crude death rate (19 per 1,000
in 1979 vs. 27 per 1,000 in 1960). Consequently,
Malawi's population doubled between 1950 and 1975,
and unless fertility and mortality rates wvary
substantially, it is expected to Jouble once again
to more than 12 million by the turn of the century

(Fig. 13a), raising the average density to nearly
100 persones moar e e
- R ] + - A —\-: i

Because of the sustained elevated birth rate,
Malawi's population is young and yearly growing
younger ., Nearly half of all Malawians are under
15 years of age (Fig. 13b), thus placing a large

burden on the work force and on the country's
resources. Further straining public and private
resources is the growing rate of urbanization,

6.8 percent per year between 1970 and 1980, and
7.3 percent in 1978 (USAID 198la; World Bank
1981) . Urban residents, who accounted for Jjust
four percenc of total population in 1960, now
comprise ten percent of the total. One of every
five ci dwellers resides in the largest urban
center, Blantyre, ;

Migration 1/

Malawli has experienced considerable ' levels of
three types of migration: (1) 1immigration by
cesidents from more drought-prone regicns;

7 Sources:

Boeder. 1973.
Coleman. 1974.
Nelson et al.

Webstei. 1978.
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(2) emigration by laborers seeking wages in more
prosperous economies; and (3) internal migration
from rural to urban environments. The last of
thege phenomena hac already been discussed in the
preceding section. While urban migration causes
considerable social recrientation and strains
resources, it cdoes not have a direct effact upon
total population size. Both in- and out-migration
have altered the size and nature of the country's
population, particularly affecting ethnic
distribution and sex characteristics.

Of the two types of migration, immigration is the

more established process, Malawi's relative
safety from drought and neighboring regions'
susceptibility have drawn immigrants for

centuriles. Documented evidence has recorded such
movements in the the Lake Malawi littoral and
surrounding highlands at least since the sixteenth

century (Webster 1978). During the present
century Mozambique has been the origin of several
substantial waves of migration, Although

authoritative statistics are lacking, it appears
that by 1966 about a quarter million resident
Malawians were of Mozambiquian origin (Nelson et
ales =1995)0 Southern districts such as Nsanje,
Thyolo, and Mulanje particularly have been
affected by incoming persons seeking a more
hospitable environment.

Emigration rrom Malawi to neighboring countries

has occurred since the advent of British
administration at the c¢lose of the nineteenth
century, By 1921 perhaps 20 percent of the

population was employed outside the territory.
Those Malawians wnho have participated in this
process have been almost exclusively landless
rural residents, and  predominantly male (75
percent) . According to a report by Malawi's
Ministry of Labor, between 1948 and 1962 alone,
684,000 persons went to Southern Rhcdesia, another
360,000 to South Africa, and 124,000 to Zambia
(Boeder 1973), In the mid-1270s it was estimated
that each year as many as 300,000 Malawian
citizens earned wages in those three countries and
in Mozambigue, Zaire, and Tanzania (Nelson et al.
1975) . The cumulative number of wage-seeking
emigrants during this century is thought to be in
the millions.

The resulting displacement has been responsible
for influencing vicrtually all of Malawi's




economic, political, and social policies. Perhaps
the most notable corsequences cf this large exodus
have been: (1) official reluctance to develop
agriculture, industry, and resource exploitation
on account of insufficient labor; (2) observable
and significant alterations in the male to female
ratios in many districts (in Mzimba District, for
example, as many as 65 percent of males were
absent in 1935, and in the Lilorgwe area severa

O

communities have reported that more than three-

fifths of the men had worked outside Malawi; and

3) substantial remittances of earnings by
|

awians working outside the country. Throughout
e 15850s and 1960s, Malawi earned five million
llars annually from labor emigration (Boeder
73).

2.3.1 GCeneral Features 8/

Table 8a lists land use patterns in Malawi from

el el AL [nsofar as . kthese FAQ data are
reliable, with one exception, the nation's use of
available land has remained nearly unchanged over
the past ¢two decades. Only two important
variations are apparent from the tabulation: the

I

amount of arable land increased by 15,7 percent
2

(from 1.95 to 2.28 million hectares) : and

o simultaneously, the amount of "other land"
il decreased by the same amount, from 3.28 to 2.96
Sion millicn ha (a 9.8 percent drop). Otherwise, area
',;_ under permanent crops, forested and wooded 1land,
., and pastureland all remained unchanged between

1361 and 1978. As of the latest report, "other"
lands cover the largest area, fo:lowed by forests,
arable land, and meadowlands, in that order (Table
Baj .

Table B8b divides Malawi's terrain differently, and
thus provides a somewhat different picture of the
allocation of land. According to that
categorization, cultivated land (including
estates) comprises the largest group, slightly
exceeding the amount of land that is not arabla.
Figure 14 shows the gecographical distribution of
land that remains unoccupied, and thus

8 source: FAO. 1980.
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Row Land Type Millions of ha

Percentag

1. Custcmary land under cultivation 2.88
2. Estates 0.47
3. Not arable {incl. meadcws, pastures, swamps, steep mountainland) 3.14
4. HNaticnal parks 1.04
5. torest reserves 0.8
6. Urban arceas, coads, other paved areas 1.04
7. Tucal land area 9.4%1
8. Inland wiater 2.442
9. Total area 1i.8<a
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9 Sources:

1ted. It is not possible to know how much
of this terrain is potentially arable, but
according to Table B8a, "other" land steadily is
being converted to arable land at the average rate
ot 19,000 ha per year (0.2 percent of Malawi's
total land area).

Land Tenure Q/

Prior to European entry in Malawi all land was

held or employed according to prevailing local
customary law. Soon after the establishment of
Christian missions and the subsequent declaration

of British protectorate status, Europeans began
acquiring estates in Malawi's most fertile areas,
Already by the turn of the century, nearly a sixth

! protectorate's land area was held by non-
S. First  population pressure, then
iberate policy, and eventually a European
exodus have reduced that percentage. By the 1950s
just four percent of land was held privately, and
on the eve of independence the figure 'had dropped

to two percent, The latest figures indicate a
possible renewal of private land ownership; in
1975 the government's Department of Landsz repor ted

that 2.6 percent ™ of “Malawi's  land 'was held
dseholders and freeholders (Pachai

Table 9 indicatss another trend. Since 1961 less
tand 1is governed by customary law, while public

lands have grown by 50 percent. The Malawi Land
Actiof 1965 and' three subsequent acts in 196+ were

intended to permit the government to manage,
regulate, and control the use ofEssal il andst
According to its terms, three types of lands have
been designated: customary land is defined as
land held and used under customary law; public
land, or government-held land, includes national

Agnew. 1973
Brietzlke. 16
Chipeta. 19
Lamport-Stokes. 1970,
McLoughlin. 1

Nelson et al.
Pachai. 1978,

Page. 1973b.
Pike. 1968a.

Pike and Rimmington. 1965.




Table 3. Land Tenure, 1961 and 1974

Landholding type = Percentage of total
1961 1974
Customary land 87.0 80.7
Public land 11.0 16.7
Leashold —= 295
Freehold 2.0 0.1

100.0 100.0
Chipeta. 1971.
Pachai. 1978.
parks, forests, lapsed leaseholds, and all
government-purchased lands; private lands
encompass land occupied or held under freehold
title, leasehold title, or other official

drrangements.

Customary land, still the largest area, varies in
nature according to its location and the social and
political systems of Lndilgenous communities.
Succession rights thus may be through matrilineal
descent (75 percent of the time) or through
patrilineage, according to local practice.
Frequently a headman acts as arbitrator or
facilitator in disputes over succession.

Criticism of customary land tenure has generally
focused upon its discouragement of agricultural
innovation. Cthers dismiss these charges and
attribute Malawi's inadeguate agricutural
production instead to shortages of capital and
inadequate tralining. 1In this view, redistributing
customary land 1s seen as inefficient and
disruptive (Chipeta 1971) .
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-3 Agricultural Practices L0/
Insofar as any planting system in Malawi may be
termed "traditional," evidence suggests that 1local
farmers engage in "slash and burn," or shifting
agriculture. Farming, then as now, it appears was
conducted mostly by women. Throughout the
nineteenth century, and indeed for nearly half of
the present century, population growth was
contained and pressure on a:hyilable land was not
intensa, Under natural rycling, therefore,
shifting agriculture was not necessarilly damaging
co | the environment, With  sufficient time,
deforested areas were permitted to regenerate and
»J1l regained its fertility.
administrators, however, were more
tth  conditions of high population
and consequent land shortages. As a
. 2arly colonial officials considered "slash
and burn" techniques to be ruinous and wasteful,
to deforestation, erosion, and
s ] ! the late 1890s cthe
British instituted an 3l -policy designed
D) steer tivators tovard more permanent modes
£ farmi {n addition, colonial administrators
di 11ned what they percoived as indigenous torpor
eluct to  adopt "modern" agricultural
(Chanock 1973). As late as 1972 British
ers 3 dvocating the necessity of
nding in a few years a pakttern of life which
£md pasically the same ... since man
] i in ountry* (Cole-King)
Throughout their rule, therefore, the Britisn
encouranged  permanent ‘culctivation accompanied by
Crop rotation and ador! ' Hn of new  crops,
Simul tancou ) the Interests of European
cultivator ‘ere  enhanced by

sanctioning @ the

large estates,
richest lands.
always

usually
Together, these
and a frequent

on

did

policies succeed

lOSources:

Agnew. 7
Chanock. 16

Cole-King, O
Gregson. 1970
MacDonnell. 1973.
Nelson et al. 1975
Ruthenberg., L2980




2.3.4

resulg arorng small farnecs was extensive
monocropning, particularly in maize--now Malawi's
most imporcant crop.  With increases in ponulation
pressuce on l1unag and occasicnal rainfall shortages
(as  in  194:-1%;,  such GONCCropping has  bheen
extremely destruciive of s50il and has aggravated
land snoctages,

[44]

AS COVR TGN encouragement of: permianent
cultivazion has succeeded, farners cuinivatjng
ever Smal.er plovn nave (ound the poed tO decrease
the amoune ofF fallow lond and the auracion of itg

fallowing. This ProCcess furcher threatens
continueq Gvellahility of ftertile land and
increascs tne need tor Ltertilizer imoorts and more
efficient practices. Since  independence official
responses have concentrated upon land
redistribution and sopulanion rroetitlenent
programs, and proevizicon or agricultural extension
service.s. Thase  extansion programs  operate  on
three ciors; the Individual mevhod;  the group
method: and the mass echod. such efrforts have
succeeded o reacining  terhaps a1 millien farm
familiss wid have nean introducad Fn fartilizar
Use, Cron voranion, and crherp technigues a’med at
improving crop ylelds (MacDonnell 1973},

Crops 11/

Malawi's agricultural secror has always provided a
major  contribution to the nation's 2conomy.
Althoujh the growth o Induastoy and services nave
been erading oGl \l]’llé'ﬁ share of  the  5rozs
domestic product (GDP)—-fren S8 porcent in 1960 to
22 percent in 197G--{hat JeClor  continues  as
Malawl's largest englover, in 1940, 495 parcent of
the labor  f(orce  was enaaged  in agricultural
occupations (down from 92 bercent in 1Y60; USAID
1981b; World Bank 19gi). The annual growti rate
of the agricultural  sector was a healthy

IISources:

Agnew. 1972a.
Cole-King. 1972.
Europa Publications. 1980.
FAO. 198 :

Jones. 1973,
Nelson et 21. 1975,
Pike. 1363aa

USAID. 1981b.
19

USDA. aJ.

(D"J (431
<o



1. J?Jb (World 2ank 1981).
"Real annual growth ate, according to USAID
(1581b) was estimated at an even higher 4.9

percent per year.

4.1 percent during the 1

Until 1980 the nation's agricultural production
facilities upplied all of Malawi's food
reguizements Without population control measures
and improved crop vields, however, agricultural
self-sufficiency 1is not likely to be attained in
the near future. The projected shortfall in food
production is most likely to be manifested in
Malawi's most importanf crop--maize. According to
a recent  World  Bank (1980) projection, if
unremediocd, the deficit in maize may reach 110,000
metric tons uy the end of the present decade. As
hows, maize covers by far the largest

1nd accounts for the overwhelming
-he: countzyis  agricultural = output.
production therefore are
likely to nave a serious impact on Malawi's long-
term economic and social welfare.

in area planted Malawi's other
2EQPS - sugarcane, fruits and
vegetables, groundnuts, sorghum, and tobacco
(Table 10). Of these, only sorghum is considered
indigenons. Although the entire nation lies
within Africa's sorghum belt, it is economically
important only in the Lower Shire Valley. Other
native crops such as cassava,. bulrush millet (or
pearl millet), and eleusine (or finger millet)
were at one time staples throughout Malawi. Now,
except 1n lisolated! areas, they have been replaced
by imported crops, principally maize.

Apart from

principal

Successful cultivation of maize requires careful
soil selection and better agronomic practices than
farming of millet and other endemic crops. As

Table 10 1llustrates, over the past decade it
appears that maize cultivation has become more
efficient; a slightly smaller amount of land has
yielded about 13 percent more maize. The areas
devoted to maize, moreover are frequently planted
wicth okher crops such as tobacco and groundnuts.,
These may be sold for cash that is used to finance
fertilizer application and other "modern" farming
technigues (Agnew 1972a).

Recently cash crops such as cotton, tea, tobacco,
tung, and sugarcane have been planted over an




Table 10.

Area and Production uf Principal Crops,

1969 to 1979

1969-71 1977 197%

Area Production Ar=3 Production Area Production
Crop 1,000 ha 1,000 MT 1,660 ha 1,000 MT 1.600 ha 1,800 MT
Rics, paddy 23 23 7 43 52 50
Maize 1,039 1,066 1,000 1,200 1,000 1,200
Sorghum 107 78 120 120 120 110
fotatoes 25 85 28 100 30 110
Cassava 20 90 15 65 15 80
Doy beans 50 50 95 61 96 60
Groundnuts, in shell 233 182 250 174 256 170
Seed cotton 46 21 40 27 24 38
Cottonseed * 14 * 18 * 23
cotton (lint) * ? * 7 * 10
vegatables and melons * 150 * 187 * 194
Pruit ® 172 * 209 * 216
Sugarcane 4 296 9 960 11 1,100
Tea 15 18 17 32 18 33
Tobacco leaves 42 21 67 52 79 54

¥ Not available.

Source: FAO. 1980.



increasing, area. Together these and other crops
earn a modest amount of foreign currency for
Malawi. In 1977 agricultural commodities
accounted for wvirtually 100 percent of Malawi's
export earnings (176,113 katchwa, or USS 219,046
at the 1980 exchange rate; Europa Publications
1980). Of this amount, tobacco (49.2 percent) and
tea (23.6 percent) accounted for nearly three-
quarters Of export receipts.

Crop production in Malawi is accomplished through
three forms of facming: (1) estate agriculture;
(2) smallholder clish cropping; and (3) subsistence
farming. Accurate data do not exist on the

relative sizes and contributions of these three
sectors. It is believed that subsistence farming
probably employs the largest number of families,
while smallholder cash cropping and estate
planting accounts for nearly all foreign exchange
earnings. According to a 1971 estimate (Nelson et
1. 1975), 64.1 percent of the agricultural sector
contribution to the GDP arose from subsistence

i}

farming; 25,2 percent from small-scale |cash
cropping; and the remaining QST pereen i trom

i
private ectates

public ccoperatives.

Geographical distribution of crows cannot be
categorized in a simple manner. Agricultural
productivity and crop suitability are determined
DYy a combination of climatic, soil, physiographic,
ecological, sccial, and economic factors. Tsetse
fly infestation, a severe hindrance to agriculture
and human habitation in much of the neighboring
territory, does not constitute a major problem in
Malawi (Fig. 1:59% In tsetse-free areas,
therefore, crops are planted according to the
above considerations. The resulting distribution
s quite complex for a nation of Malawi's size.
Figure 16 shows the location of areas devoted to
the nation's principal agricultural commodities.
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2.3.5

Rangeland and Livestock L2/

Althouyn  many of the communities presently
resid,ng in Malewl are deccended {from migratory
herdiny socisties, raising of cattle and ather
livestock hat  become & sadentary . activity,

oceurr i) alongside  cultivatvion. As a result
there sce pooportionelly fewee migratory herds in
Malawi Uthér in most nelghboring countries. In

addition, cartle raizing is generally confined to
specific communities, <nd typizal rural households
do not include catsloe,

In spite of these social phenciena, the density of
cattle in Malewi (approximately §.5 head per 3q km
of land) i5 90 vercent higher than for Africa as a
whole (¥a0 19a80).  The average catile density has
ly over the past two Jdecades,

been increasing rapis
princinally  a: resitt of  lmproved  veterinary
care. The  largest lncreases in herd size have
been in  customary  Land  areas  in the  Southern
Region arcund Blartyre, Molanje, and Nsanje, and
in che Norchern Region in Mzimba District (Fiyg.
17).

[X)

)

Table 11 lists che sizes of cattle herds and other
livestock population over the past three decades.
According to the tabulation, the fastest increases
have been in dalawi's qoat population (8.7 percent
per annum), tollowed by sheep (5.t percent),
cattie (A.3 percent), and pigs (3.8 percent).  The
large increase in the sico of the goat population

is beliecvead o indicate  tha declining wvalue of

pastureland. and aithough goats provide dietary
sustenance by  supplring mils and  meat, they
lncreas.: b lineiinood ol devegetatrion  and
deforestation. Furohermocoe, since animal

husbandry und cultivation are poorly integrated,
arable lands  gJenerally  vemain  unmanured while
pPasturelands  are  heing  overgrazed by cattle,
sheep, and goats. These and related problems
associated with rangelands will be discussed in
Section 4.2 below. Rangeland grasses and other
forage will be surveyed in Section 3.3.

lSSources:

Abercrombir., 1974.

FAO. 1980,

Nelson et al. 1975,

Pike and Rimmington. 1965.
Schmidt., 1969, 1972.
Spurling and Spurling. 1972,
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Table 11. Livestock Population

Livestock Population (1,000 head) L Average
1948a 19534 19582 1963b 19660 1969-71€ 1877¢ 1279¢ annual increase

(3}

Cattle 267 273 343 396 450 488 707 79¢C 6.3

Pigs 80 94 82 a d 159 200 174 3.8

Sheep 46 53 62 d d 98 135 140 6.6

Gozts 233 294 413 d d 618 828 860 8.7

¢ Pike and Rimmington. 1965,

b schmidt. 1972.

C FAO. 1880.

d

Not available.






3.0 Envirommental Resources and

3.1 Geology, 50ilg, and Mineral

3.1.1 Ceologyic Form=iions

N 4 e

The regicn

ena or
rifes

arl

southornmnos.
183 . Thase
uplifting
miliion

incloded
series of
bordaering rim of
from the neighboring

N1y
bl

Wonp
GBRTELOed

The vovulning

coliou

4nd Bneray Resources
2

Maiavi Lo situated  at

tne African ciftc

By
ica of

PRt

- 3 1
B A ey
s g

Vo te o
(A_tdl'\‘ﬁ

which

Figure 18.

Source:

Lister. 1972,
Pike. 1968a.
Pike and Rimaington.
Pritchard. 1979.
Shroder. 1972a,

135ources:

African Rift Sygtem

Shroder, 1972bL.

1865,

19720b.

system
faulting and
perhaps
focmations

Aalawil),
geauaed rlareaux,
separatce
acwal (v. Section 2. 1.2).



3.1.2

Geoalogicazlily, these {ormations may be considered
as three the Precamhrian, or
Basement Zomplex; )} the Karroo Ssytem; and (3)
the ocoot-¥a Az Figures 19 and 20
tliuctramn of  the country is
underlain es, and other
metemorohic

defined by  this ancient Basement

va Freguently referred to as the "Malawi
Provineo . Includad within this zone are isolated
- oaleczolc, Parmian-Triassic,
Crethccous, and  Tartiary  formations.
Rocks oelunginu ro thes: Karroo ard POst~Karroo
system:s anclude Soneous intrusions, and alluvial
and  othor  sedimencasy Sormalions, Rarroo bheds
occur chielly along the La%e Molawi lit=oral and

in vhe shrve River Valley (Pig, Sl

1

s
~
o
s
v
-
O

Figurea 22 show= Malawi's principal erosion

surfaces. The carliest of these, the Gondwana, 1is
of Jurrosic ovioir, The wost provalent 13 known

as the " ican' erocion o It covers moct
7 : AR P R [ - , - - .
of  the andarlain v L Complex oC

fovrmationg. Currontly, SLOLLIVE forces are
operating  along the shores of Lakes Malawi  and
Chilwa, end wi.thin the Shite River Jalley.

Most of Malawi's surface, as the above section has
indicated, covers ancient Rasement Complex rocks
that are principally Jqranites, limestcnes,
schists, gneisses, and quartzites. Accordingly,
most of the country's ~oils have heen derived from
this bacement-especially from granites and
limestones,

Antheony Younc (1972), an acknowledged authority on
Malawi's scils has assigned local @oils to four
55 ¥oilowing the C.C.T.A. Scils Map of
: identifies: (1) Latosols, (2)
soils, (3} hydromorphic soils, and

main arou

l4Sources:

FAO-UNESCC. 1977.

NAS. 1972,

Nelson ot al., 1975,

Pike and Rimmington. 1965,
Young. 1972, 1974.
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3.1.3

(4) skeletal soils. Tigure 23 shows Malawi's soil
groups and soil associations. Table 12 relates
soils shown on Figure 23 to the four groupings
listed sbove.

As Figure 23 illustrates, most regions of Malawi
contain several soil types. The distribution of
soils depends upon the nature of the underlying
bedrock, elevation, and climate. The most fertile
soils are alluvial deposits near bodies of water,
Their presance has occasgioned intensive
cultivaticn and correspending  dense  population.
Perhaps the wearost and least productive soils are
those found in elevated savannahs and along steep
mountain zlopag. The alkaline clays that are
CoIMOnN In several  arcas (Fig. 23) are also
relatively infertile and unsuited for most crops,
except perhaps covion,

-
t

Mineral Rescurces L2/

Knowledgealn observers agree tht Malawi possesses
explcitable miaeral resources. In 1974, the
vezar oor which 2ata exist, mining contributed
than ono percent to the nation's 3Dp (Jolly
). 5ince  then, figures indicate that the
mining and quarrying sector has weakened further.
In 1976 fewer than 1,100 persons were employed by
that secror. By the following vear only half as
miny employees were  racorded, and  in 1979 the
Malaw:i government identified just 600 persons
WOrking in aines anu guarries {(Buropa Publications
1980; Usarp 198lbj.  Incoil 1973, by contrast, more
than 130,000 Mzlawiins worked in mines outside the
country, predominantly Ln South Africa and
southern Rhedesia. The current  low level of
employment in domestic mining reflects the 1low
importance of mining and quarrying in Malawi's
econcomy .

= t4 1= 1y

O Goto (D
<
tt

~l
Chy L2

Although as Figure 24 shows, Malawi contains
deposits of more than a dozen minerals, most are
of low value and are consumed by domestic

15
Sources:

Jolly. 1976.

Morse., 1881,

Nelson et al. 1975.
Pelletier. 1964,

Pike and Rimmington. 1965.
Shroder. 1972b.
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Table 12. Soil Characteristics

Soil group: soil itype

Structure

Avg

. pH

Latosols:
Ferruginous soils
Ferrisols
Humic ferrisols
Ferralitic socils

Ferralitic scils with
laterite
Humic ferralitic soils

Calcimorphic soils:
Calcimorphic alluvial soils
Vertisols
Mopanosols

Hydromorphic soils:
Skeletal soils:

Lithoscls
Regosols

Clays and sandy clays
Clays

Clays with humic topsoil

Sandy topsoil with textured
subsoil

Same as farralitic with
horizon of hard iron

Same as ferralitic with
humic subsoil

Silty
Blocky
Poor structure

Blocky clays

Stony and shallow
Sandy

Dark red to reddish brown
Red

Red
Yellowish red to red

Yellcwish red to red

Reddish to yellowish

Gray to dark brown

Dark brown to black
Dark grayish brown

Black-gray

Variable
Variable

B & N
. e 8
D OO0

6.0
7.0
Alk

- 8.0
- 8.5
aline

n.a.

n‘a'
n.a.

Source: Young. 1972,
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3.1.4

industries. The principal mineral products are
low grade marble and limestone used for

manufacturing hydraulic cement.; in 1979 an
estimated 108,000 tons of cement and 115,000 tons
of limestone were produced (Morse 1931). Agate, a

semiprecious stone is the only other mineral of
note; in 1979 six tons were mined.

The other minerals, all of which occur in small
deposits scattered throughoit the country (Fig.
24), are not presently exploited. Of these,
Malawi's carbonatite rezources are believed to
contain the country's most potentially valuable
minerals--apatite, barite, rare earths, and
strontianite, Bauxite, pyrite, and pyrrhotite
also occur and may be of some eventual worth.
Presently, these minerals are often too remote and
too difficult to extract for commercial mining.
Exploration nevertheless continues, and with more
advanced technology and increased world demand,
exploitation may become feasible.

Energy Resocurces 16/

Malawi 1s somewhat better endowed wi:h Snergy
resources than with minerals. At present coal,
hydroelectricity, and solar energy are the most
viable sources of exploitable energy; geothermal
power may also provide electricity, but its
potential remains to be assessed.

Coal. The presence of coal deposits has been
acknowledged since the 192Cs, when the hiromo
coalfields in southern Malawi were discovered.
The coal there is high in ash content and its
quality 1s agenerally good, but it remains
relatively inaccessible due to geologic faulting.
The Sumbu fields, situated some 65 km southwest of
Chiromo, are larger and richer. In 1965 it was

16Souz‘ces:

French and Larson. 1980.
Jolly. 1976,

Kennedy. 1978.

Morse. 1981.

Nelson et al. 1975,
O'Connor. 1978.

Pelletier. 1964.

Pike and Rimmington. 1965.
Stubbs. 1972d.

USAID. 1979



believed that perhaps 45 million tons of fair
quality coal were present there, Two other
coalfields lie in northern Malawi, one near
Livingstonia, the other near Nkana (or Ngana).
Reserves at these locations are believed to be 24
million and 14 million tons, respectively
(Rimmington and Pike 1965; Morse 1981). The Ngana
fields near the Tanzanian border are believed to
be the more promising of the two and the
government appears ready to develop the potential
there.

Although Malawi's prospects for developing its
coal resources appear promising, the country
continued to import most of its industrial quality
coal-—-the majority of it from Zimbabwe,

Hydroelectricity. With support from the
government, hydroelectric power has become
Malawi's leading cource of industrial eneray and
domestic electricity,. Government expenditures in

the power sector have risen nearly fourfold, from
2.56/ million ‘kwacha (USS 3,18 million) in 1972-73
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(USAID 1979). Zven’ more strikingly, between 1956
and 1974 Malawi's installed hydroelectric capacity
in¢reased from eight megawatts (MW) to 71 MW, and
production rose from nine millicn kilowatt-hours
to 230 million kilowatt-hours (0O'Connor 1978) .

Nkula Falls on the Shire River northwest of
Blantyre was the site of Malawi's first modern
hydroelectric station. Completed in 1967, it
geperatas up  to .24 MW, about ‘a third of the
country's tptal installed capacity. Elsewhere on
the Shire River, Tedzanl Falls was selecced as the
location of a second generatina plant. It was
lnaugurated in 1973 with a 16 MW capacity that was
expected (O rise to 24 MW by 1977. Figure 25
shows the location of Malawi's main hydroelectric
plants and transmission lines.

As Malawi's industrial sector expands, the
government 1s likely to develop further the
country's  substantial hydroelectric potential.
Suitable sites exist along the Shire and Ruo
Rivers in Malawi's Southern Province but
development and implementation awaits additional
rises in demand for electricity. In 1979 per
capita consumption of energy stood at 70 kg of
coal equivalent--the eleventh lowest rate in
Africa (World Bank 1981).
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Solar Eneray. Although Malawi has adequate
sources of electrical energy supply, the country
presently seriously lacks fossil fuels and
firewood-~the former physically lacking, and the
latter having been mostly depleted. Because these
substances ars required for industrial, domestic,
and agriculktural uses, Malawi now  imports
virtually all of its required liquid and solid
fuels, Patroleum, which is not present in the
country (McGrew 1981), must be imported at high
cost. In 1973 Malawi expended USS 17 million on
oil imports:; by the following vear refined
petroleun imports rose to US$ 29 million (Jolly
1576) . While fuel imports have fallen recently
(USS 24.6 million in 1977), they still account for
nearly ten percent of the nation's total imports
(Burcpa Publications 1980). For that reason, the
government has established an Alternative FEnergy
Development and Implementation fnit designed to
study and promote the use of nonconvential energy
sources (Kennedy 1978).

nitial investigations published in 1976
recommended the targeting of rural develooment
schemes for such alternative energy prograns. In
tnis connection, low-cost solar energy uniys were
suggested for implementation in three priority
areas: (1) food and agriculture (production,
preservation, and storage) ; (2) rural
industrialization and small-scale power systems;
and (3) improvements in water supplies and health
yrograms within rursl facilities, Table 13 lists
ossible uses of solar energy in Malawi. Although
such programs remain largely unimplemented, they
offer prospects for making Malawi less dependent
on imported fuels.

"

1
@)

ol

Administration, Policy, and Planning 11/

Under Malawi's highly centralized form of
government, many aspects of the nation's physical
tesources are administered publicly. Although, as
of 1980, naturgl resources were represented in a

¥

l750urces:

Europa Publications. 1980.
Johnson and Johnson. 1977,
Jolly. 1976,

Kennedy. 1978.

Kurpian. @ 1978.

Nelson et al. 1975.

)
3




Table 13.

Prospective Sclar Energy Applications

APPLICATION

USE

Adater Feating

LOow=-cost solar

watler heaters

comestic/industrial urban use and rural
nstitutions

Aarycyleyral
Frocessing §
Preservation

h,— A

Selar drvarg ! rural and urtan agpitcations ‘botn smals
i and medium scaje)
Solar smalli-scale, rural irdustries and in-

cookers/nvens

stitutions

steam ,
Solar cooling '
j

Tow-cost solar buildings and simple solar
cosling devices for rural areas

Rural Water
Supplies

Solar cumps J

rural water

to low-cost pumps deing developed)

supplies and irrigation {subject

A1nd Fower 1

rural water pumping

Source:

Kennedy., 1978,

63



federal ministry, that ministry is an omnibus
institution that combines the functions of
external affairs, Jjustice, works and supplies,

agricuiture, and natural rasources Wwith the
country's oresidency. With the devolution of so

any responsibllities upon o single perzon (the
President), affairs relating to Malawi's mineral
and eneray resources remain inadequately

represented,

More  divectly, specific issues relating to
eaploitation and management of soil, mineral, and
energy recsourc2s are handled by a number of state

agencise, nuehlie corperations, financial
institutions, and educational and research
establishment.s. Takle 14 lists some of these

organivations and their functions.,

Legislative protection of Malawl's soil, mineral,

and enerqy ressureos originated during the
colonial  poriod. with  few exceptions, the
statutes carrently in force are revisions of pre-
independent  crigin. Mining, quarrtying, and

petrolaum  ztoraue ars  the princinal  activities
regulated oy lecislation. Acbendix III, Table 1
lists current legislatinn reiating to minerals and
energy.

3.2 Water Resources

3.2.1

Surface Water 18/

)

One of Malawi's most outstanding features is
perhaps  its extensive surface water resources.
The largesc and dominant body of water is, of
course, Lake Malawi--the world's ninth largest
lake in area, and  fi1ith Lavgest  in volume (c.
30,000 sg km and c. 4,400 cu km, respectively; van
der Leeden 1975), In addition, the landscape is
marked by Lake Chilwa, Lake Malombe, and Lake
Chiuta, and drained by a network of rivers of
which the most important is the Shire River (Fig.
26).

185

ources:

Anon. 1578a.

Balek. 1977.

Dyer. 197s.

Pike. 1968b, 1968c, 1972.
Van der Leeden. 1975.
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Table 14, Organizations Relating to Soil, Minera), and Energy Resources

Namn of organiczation Sector Funrction
Ministry of External Affairs, Justice, Public (federal) Overall reepongibility for all
dorks and Suppllies, Agriculture and natural resources.
Natural Resources
Ministry of Trade, Industry and Tourism Public Control of induatrial affairs.
2eonomnie Planning Division Public (federal) Establish pricritier .or
development.
faqinnal Ministries: ‘orchern, Central, Publlc (regional) Administration of regional affairs.
ind Southern Regions
mvestmeac and Development Bank of Malawi Ltd. Private Finance investment.
immar 3f Coemerse and Indussry of Malawi Private Promotion of commerce and Ladustliy.
Malawi Development Corporation (MDC) Public Provide loans and management
advice.
auilding Construction, Civil Engineering and Private Repregent miners and other workers.
Alliad wWortars' Union
Mational Research Council Public Premote and oversee scientific
regearch.
Taiwersity »f “alawi Polytechnic College Publie Tnstruction and rasearch in science
technology.
“lectricity Supply Commission of Malawi (ESCOM) Public Administer electricinzy aeneration
and di{strihatinn,
alavl seological Survey Public Assesy mineral reserves,
Sociaty of Malawl Privatce Promote and publisiy scientific

and cultural research.

Sources: Furopa Publications. 1980.
Rennedy. 1980.
Nelson et al. 197S.
USAID. 1979, 1981b.
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3.2.2

Lake Malawi's catchment area, more than two-thirds
of which lies within Malawi, is nearly 100,000 sq
km in area. It includes all of Malawi's Northern
Region, nearly all of the Central Region, and a
small portion of cthe Southern Region (cf. Figs. 1
and 207 . Table 15 summarizes the main
characteristics of Lake Malawi and its catchment
area; rigure 27 shows the long-term variation in
the level of Lake Malawi, and Figure 28 maps
annual runoff for the Lake Malawi Basin.

Malawi 's three Hther lakes--Chilwa, Malombe,
Chiute--ar- not as significant as Lake Malawl in
deternining drainage patterns and affecting local
climate:. Nor are these lakes as deep, for unlike
Lake Malawi, they are not rift lakes. Lake
Chilwa, wihich 1is zaline, is noted as a larg=a
repository of commercially exploitable fish (see

Secticn 3.4.5 below).

The Shire River which arises from Lake Malombe,
and indireccly rom Lake Malawi, extends some 500
km so thward. In its path, it bisects Malawi's
Southern  Region and  dust bheyond the border it
joins  the  Zambesi o in Mozambique. [t may be
divide! into three sections: 4 relatively cteep
(5.29 m per km) 140 km upper portion from 1its
source Lo Matope; a central section some 80 km
long, falling 384 m; and a lower, wvirtually
ungrad-d, porcion stretching 280 km  through an
alluvial valley to the Zzambezi. Table 16 presents
discha go characteristics of the Shire River.

Ground-iater 13/

While the preceding secrion indicates that Malawi
is well endowed with surface water resources, the
countr: nevertheless axperiences chronic shortages
in ava lable water. This situacion is a result of
climat o factors--principally sharp variability in
annual rainfall, variations in isohyetal patterns,
and tie extended length of the dry season.
Decade: of forest denudation have been causing
increas ing runoff and Ffurther lowering supplies of
water.

19Sources:

Davis. 1969,
Pike ard Rimmington. 1965.
UNDESA. 1973.
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Teature Characterisatic
Fike (1372) Van der Leeden (1975) Baizk (1977)
s1ze
Lake area {(sq km) 29.604 36,790 30,800
Catchment, incl. lake (sg km) 96,918 95,790
Haximum length {km) 503
Maxiaum width (km) 37
Length of shoreline (km) 1,500
Blevation {(m) 472
Haximum depth {m) 758
Mean deptn {im) 426
annual water level fluctuation (m) &
Volume {<u km) 8,400
Climatic featuras
i Hean @nnual rainfall, land {mm) 1,179
ean annuai rainfall, lake {mm) 1.359
fean air temperature (°C) 25.7
Haan evaporation {mm) 1,945 2,078
Flcw characteristics
Inflcw {mm) 472
Qutflow (mm) 343 666
Runoff (mm} 259
Runoff (psrcent rain) 22
Mean free water {mm) +295
Major inflowing rivers Ruhuhu, Songwe
Major outflowing rivers Shire
Physical characteriztics
Conduziiviity Kpg (micromhos) 220
Dissolved solids (mg/l) -
pH 7.7-8.6

Sources: Ralek. 1977.
Tike. 1972.

Van der Leeden. 1975.
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Table 16. Shire River Discharge Characteristics

Mean Annual Flow

(cusecs)

Gaging Station

Yeor Liwondn Matope Chik wawa Chiromo Port Hovald
1948-49 10,557 10,265 NA 10,798 9,459
194950 10,392 10,804 NA. 11,480 9,677
195051 10,474 10,754 LA, 11,089 9,534
1951.52 12,090 12.808 14243 14,743 11,022
1952-53 10,468 10,754 11,165 11,545 10,023
1053.54 7,855 8.179 8,215 7,729 7,349
1954.55 7,179 7,828 8,309 9,108 8.529
1955.56 £.106 2616 9,493 9,633 8,475
1956.57 2.667 2,810 3.424 3.00 4,932
1957.58 14,070 14,317 14,674 15,168 10,875
195859 11,422 11,497 11,644 12,300 10,106
1959.60 9,942 10,064 10,186 9,983 9,819
196061 9,342 9,613 10,388 10,374 10,191
*Flow from Lake Malawi ceased owing to river obstruction

Source:

Van der Leeden.

70

1975,



3.2.3

Already by 1931 the goverrment recognized the
potential seriousness of the water shortage and
embarked on a program of groundwater exploitation.
By the mid-19603, 900 wells had been sunk by the
Water Davelonment Dapartment. These wells, whose
average deptn 1s 35 m generally yield thrze cubic

meters ner hour. Ths weter thus obtained is
consuned Dy cesidencs and Ly the councry's growing
livestcei herd. Nearly all of Malawi's

agriculture s voinfed, and groundwater is thus
not empioyed for irrigation.

The GOVETNREN L RTE bean concentrating its
groundwacer development schemes in densely
inhabited rceqinns, particularly  in  areas where
availabie surface wiior hias become contamirated by
livestock. As of 1973 Lilongwe, Bwanije, Palombe,
and Balaka were coasidered priority locales for
groundwaiznr  axnloibation. Flrgqure 29 identifies
the location of Malawi = aquiters, and Table 17
outlires che charactecristics  of wells  sunk  in
various subpsurface strata.

Ircigation 20/

Until 1965 Malawi's government assigned little
priority to ircigation projects. That year just
2,000 ha of agricultural land was irvigated. By
1968 an additioral 1,000 ha were added, but in all
the total uaccounted for less than 0.2 percent of
Malawi's arable land. Since  then, with addegd
emphasis on increasing crow yields, the government
has broughr an 1ddivion:: 2,000 ha of land under
irrigation. The 1978 total of 10,000 ha still
tepresent & minuscole portion (0,44 percent) of
arable land (FAD 1910y,

In the past decade oho Jovernment has attempted to
encourage smali-scale {arm irrigation through its
exctension program and  ag part of its Integrated
Rural Development Projeces. To date, however,
only rice crops grown along the shore of Lake

20Sources:

Anon., 1978,

Davis. 1969,

FAO. 1980,

Nelson et al. 1975,

Pike and Rimmington. 1965.
UNDESA. 1973,

USAID. 14879, 19G61b.
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Table 17. Artesian Well Characteristics

Formation Depth of wells (m) Yield (m3/hr)
3iotite gneisses 60 5

Gneisses with dolerites 30 0.5

Graphitic gneisses L5 i

Jneisses of the basal complex 25 to Lo 1.2 to 3.6 (average 1.8)

“eathered zone of
eisses, sand and clay 25 to L5 1.2 to 5 (average 3.5)

“wathered zone of gneisses,
mainly clay 25 to Lo Average 2

Zambos (temporarily flooded

areas, bottoms of ponds) 30 to 50 1ltoh
-nick alluvial deposits 30 to S0 lto5
Thick sands 30 to €0 1.2 to 3.4
Jhizk zravels 35 >
~r7illaceocus sediments 35 to 60 0.5 to & (average 2.5)

Soruce: UNDESA. 1973.
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Malawi, in the Lower Shire Valley, and south of
Lake Chilwa, and occasional tea crops have been
irrigated. The government does not anticipate
that irrigation will enhance Malawi's agricultural
output significantly in  the  immediace future

(USAID 1979). The country's plentiful surface
water resources may someday be tapped and made to
irrigate cropland. Table 18, bascd on a 1969

study lists the irrigation potential of Malawi's
important rivers and streams.

3.3 Vegetation

3.3.1 General Features 21/

For a country its size, Malawi exhibits a
considerably varied vegetation. While elevation
is perhaps the single most important determinant
of vegetative zonation, local climatic, geologic,
and soil conditions, it also affects vegetation
directly. According to Holdridge's general system
for clzzsifying  natural  1life zones, lalawl's
Ferrain inclndes wvary dry, 2ry, molist, and  wek
foragsts—--an unusually diverce range for such a
small territory. Figure 30 shows Malawi's natural
life zones, as defined hy doldridge.

More specifically, Malawi can bhe subdivided into
several vegetative zones. Pike and Rimmington
(1965), in  their standard geography of the
country, specify four major regions, These are
(1) mixed szvannah woodlands; (2) Brachystegia-
Julbernardia woodlands; (3) Combretum-Acacia-
Piliostigma woodlands; and (4) montane forests and
grasslands.

Subsequent observers have determined that these
categories are too broad, encompassing too many

15Sources:

Agnew. 1972a.

Anon. (W.E.L.)}. 1971.

Chapman and white. 1970,

Director of Forestry and Game. 1972.
Hardcastle., 1977.

Jackson. 1968, 1972.

Nelson et al. 1975.

Pike and Rimmington. 1965.

Werger and Coetzee. 1978.

White. 1978.
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Table 18. Discharge and Irrigation Potential of Majoxr Rivers, 1969

Estimated Estimated
moximum minimum Potenuat
River flow flow reservoir

m3/s . m3/s site
Songwe {Internat. boundary} ... Very hiah 1.25 No
Lubea 113,27 0.057 -0.14 No
N.Rukuru b0 60 0.085-1.13 Yes
Waye and Chiwondo Lagoon . ............ ... . Mook ate Nil Yes
Nvungwe Moaerate N Yas
Wowwe 56.63 0.85-.1.13 No
Chananga and Hara ... ... ... ... ... 56.63 - B4.95 0.142 No
Runvima 50.97 0.an No
Kasitu and Henga Valley ...... et r et Flood control with irrigation and DOwer Dossibie
Upper S, Rukuru Valley . .... Cerii e PN Irrigetion trom raservoirs possinle
Limoasa 254 8¢ 0.28-.0.42 No
Luweva L, Chieaen Ceeereena 665.44 0.57.0.8% Yes
Dwembazi .. ....,,. e s T Moderate 1.416 .17 No
Dwangs . ......., L High 0.85-1.13 Yes
Bua . ittt tieiseiniae.,.. 184,06 0.141 Yes
Xasombe ., ..., .. Ceseanen v r e e Hiagh Very low Yas
Linthipe/Lilonawe oo 962.77 Very low Possihle
Lifise 56.63 - 113.26 0.42 No
Shwe linternat. boundary n Southl ..., ......... Very high 141.58 No
Rou and tributaries {Internat, boundaryi........... lerigation of tea areas with river water supoorteo Ly storage

passible

Source: Van der Leeden. 1975.
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3.3.2

varying vegetative associations. Accordingly, a
more detailed system developed by George Jackson,
an ecologist employed by the colonial government
of Nayasaland, has been adopted DYy most
researchers. In this scheme, which ig illustrated
in Figure 31, there are nine major zones zand two
subzcnes.

In the order in which they appear on Jackson's
map, these zones are: (1) montane forests,
scrubs, and grasslands; (La) moist semideciduous
forest; (2) §£achvs£ggig woodlands ; (2a)
Brachystegia-evergreens closed woodlands; {3)
CombreQE@—Acaciaupiliostigma broad-leaved
deciduous woodlands; (4)  woodlands scrubs and

thickets of the rift escarpment and its foothills;
{5) woodlands, thickets, scrub, and parklands of
low altitude; (6) mopane wcodlands; (7) parklands
on fertile alluvia; (8) Terminalia woodlands; and
(9) swamp and swamp grasslands.

Natural Forests 32/

According to figures publisheq in  the rao
Production Yearbook (FAO 1980), Malawi's forestegd
area covers 23,140 sq km, an amount that has
remained constant since 196]. The constancy of
these reported figures 1is not entirely credible,
but insofar as the data are reliable, it would
appear that a quarter of Malawi's terrain consists
of forests and wonodlands, Of these lands, the
government's Depariment of Forestry and Game
reports  that 70 percent (15,993 sq km) are
"protect :g" forests--helf of thosae (8,000 sq km)
designated as "state foresc reserves, " Table 19
summarizes information on the stated area of
Malawi's forests.

Many of Malawi's forested areas, as Figure 31 and
the explanatory text indicate, occur in
association with grasslands, thickets, and scrubs.
It is therefore difficult to discuss forested

2ZSources:

Anon. (W.E.L.). 1971.

Chapman and White. 1970.

Director of Forestry and Game. 1972.
Hardcastle. 1977.

Jackson. 1968, 1972.

Nelson et al. 1975.

Pike and Rimmington. 1965.
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Table 19. Forested

Area

Percent of

Percent of

Land type Area {(sq km) total land area forested area
Total area 118,4808 - ~-=
Total land area 94,0802 95,300b 100.0 -
Forests and woodlands 23,1408  21,900P 24.68 23.0b 100.0¢
Protected forests 15,993b 16.8€ 73.0¢
State forest reserves 8,000P 8.4C 36.5C
Productive forests 402b 0.4€ 1.8€¢
Plantations 340b 0.4C¢ 1.6C
Other protected forests (game 7,993b 8.4¢ 36.5€
reserves, local authority forests,
village forests, and private forests)
Unprotected forests 5,907b 6.2€ 27.0

Note: Indentations indicate subgroupings.

2 FAO. 1980.
b pirector of Forestry and Game. 1972,
C Figures calculated from area according to Director of Forestry

and Game (1972).



3.3.3

areas separately, and for this reason, the figures
in Table 19 must be interpreted with caution. In
general, all of the reqgions identified in Figure
31 support some tree growth, even 1if trees remain
secondary to the predominant vegetabticn.

In the highlands, particularly above 1,500 m,
grasslands are interspersed with Mlanje cedar
(Widdringtonia whyteti), African juniper {Juniperus
procera), and other evergreene. Figures 32a, 32b,
and 22c¢ illustrate typical profiles of three

Malawian mcuntain ftorests. The first diagram is
of an Aningeria-Entandophragma Afromontane
rainforest; the second represents an

undifferentiated montane forest; and the third
shows a Mlanje cedar forest.

At lower elevations Brachystegia woodlands are the
most prevalent, They are characterized by a
number  of species of  Brachystegia and by
Jubernalia globiflora. Elsewhere common trees are
Acacia spp.., the broad-trunked Baobab (Andansonia
digitata), mahogany (Entandroohragma spp.), mopane
(Coloohospermum monane), palms, bamboos, and a

host of swamp species. Table 20 lists the
predominant  forzst specles, as described by
Jackson (1872); the numbers correspond to
vegetative zones appeatring in Figure 31. (The

IUCN ?Plant Red Data Book, 1978b, lists no
endangered wlant species in Malawi.)

s - 37
Grasslands and Range 23/

According to FAO (1980), and as shown previously
in Table 8, there are 18,400 sq km of permanent

pastureland :in Malawl, This total, apparently
unchanged sirce 1961, is equal to 80 percent of
the reported forested land. But as has been

indicated in Section 3.3.2 above, it is not always
possible tc distinguish grasslands from woodlands
because the two wusually occur in c¢onjunction,
Vegetative cover of this type, generally termed
savanr.ah w~oodland f{or miombo), is Malawi's most

23Sources:

Howard-Williams. 1970.
Jackson. 1969a, b, c; 1972.
Nelson et al. 1975.

Pike and Rimmington. 1965.
Rattray. 1968.

White. 1978,
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Source: White. 1978.
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Table 20.

rRepresentative Species by Vegetative Zone

Zone Number
(From Fig. 31)

Vegetative
Zone

Representative
Species

1

Moanrine erasslands,
scrubs and frrests

Evergreen forest reljes:
Ewtieca; inaropoyon;
Honeeymom; Loudetia Grass-
Taas, Proccs Sheub-Geassiands
Montane Everareen Scruiy,

deacry dqovarnica.

la

Moist semi-deciduons
foress

Barttdasva nscsica: Cplerophora
bl Ppredenigarain

L N

o

Sraent sty
wondlands and
scrubs

.)u.’fgx P Y I SIS
nangJ; 8. donibunda; B. Fochnns
8. longifolia: B. allenn; 8.
tamarindvides: B. taxifolia
wnodlande and erpihs,
Jriternardia jvlniwﬂurd:

J. puniculuta s hoperiing
angolensis: |, tomentosa
wondlands and seruis, Juries
~:jhunu. Lapaca frknang
woodlands and scrubs,

Fiomspeom s vt tenpdiaelie

i ; PR

SWAMPS Vil seasonal avamng,

Braciistegia and
ihste
evergreens

/luu:;'.. S pciniterms,
Ervthrepaivenm maraviense
Subu wondland., Brachystegia
longifoira, [lupaca spp.
woodland. Pipradentascrum

buchanani.

Combretum; Aleucia:
Pilivstigma
woodlands and
scrubs

Combretim spp. ..'"u'wmqn:n
thnnmn‘gu; Aeacia prr[rmmlm
var. campyiacantha ; Prercearpus
angoiensis; T rotundifoius ;
Ervthring tomentosa woodlands.
Warkhari: : Securinegu viresa;
Rovena erteca scrubs.
Heparrheria and trundineilege

'\'\\'.\ﬂ"l[“ aned w.\mnnl swnmp*.

Escarpment and
fnothill woodlands,

corbhs aned thickers

83

Grewra spp. ¢ Hymenocardia;

Capparis; Fopowia obovara


http:vrflu,.Ju

thickets. Adunsoara digitata;;

3 /'.'rocu[l'a birrea; Kirkia
derenaea ;s Steecuiig quiagiloba
standarels and thicker.
Ovrrenanthera 2tessinica brakes,
Jrgchaeqrr Arcamg Iutvernardiy
j/obrﬁom: Dananrmuy peeersiuna ;
Pecrocarpus angolensts woodlands.

Lowland, fake and

viver plains,

woodlands, thickets,

scrubs and parklands

Adansomag digizata: Stercuiia
appendicnlata; §. qyricana;
Sulcrac-.'r'm hirrea; Oservodernis
stunlmanan lf.,‘r-l_';‘.'u ijricana
parklands. Hypnaene

ventricosa; Ricinodendron
rautarenti; Terrinalia sericea:
Mhiz1a harvers; Deibergra
mc/.zuogrlﬂn: Aeacne pafvacantha
var. camevlacantha; spiracarea
oovantkophlesa; Du‘."xros.’.acflrs
araered wondlands and thickets.,
Prerncarpus Gtnnesu fagara sp.
Grevig PPy deaaa pennara;
leanshaczae thu ers and
stwdards, Euphcrera ogem

]
Cummiphora sp, thickets.

Mopane wouedland

L..:[n_vpil.')\[)c{rrillln mopane

1 f . o
O el e yteg,

-

Alluvia parkfand

b ihfy s Cordvly africang

standares o COIETVATIONS,

lerrunditg wooddiyids

Frememaing orriey semi-swamp
wandban 0 Femalia serrces,
Brachvseegra beenmi wondland,

Terminaing sericeg on sandbars.,

Swamp and swamp
grasslands

I'vpha australis; Vossin cuspidary -
Fl’”('l(,'”“ft'j maartrdnus
Pennicrtnn purpurenum;
Echinachloa prramidalis swansps.
Chlor:: Javana: Hiparrhenia,
refd s Scaria paluserrs
Botkriecnloa C'modan Spp.e

Panicim spp. grasslands

Source:

Jackson. 1972,



3.3.4

widespread (Nelson et al. 1975). Typically, it
consists of mixed grasses, scrub, and low trees
such as Acacia spp., Brachystegia spp., and

Zizyphus spp.

Rimmington  and Pike (1965) divide Malawi's
pasturelands into two groups: (1) natural dry
land pastures; and (2) dambo (shallow, sandy
depressions which become waterlogged during the
wet season) pastures. Among the former are tall
grass woodlands known as chipeta, and Hyparrhenia
grasslands. Swamp ¢grasslands, occurring ccmmonly
in the vicinity of lakes and rivers support grass
species such as Bothriochloa spp., Chloris gayana,
Cynodon SpP. Cyperus papyrus, Echinochloa
pyramidalis, Hyparrhenia rufa, Panicum repens,
Pennisetum purpureum, Typha australis, and Vossia

cuspidata.

Listings of grasses found in Malawi appear in
Table 20 above, and in Appendix IV below. Their
distribution 1is shown on Figure 33, and their
nutritive value for grazing is summarized in Table
21.

Forest Exploitation 24/
While, as Section 3.3.2 indicated, a quarter of

Malawi's land area is covered by woodlands, very
little of this land contains economically valuable

timber. Qver the past generations much of tke
natural forest has peen modified to suit human
requirements. Population pressure and shifting

cultivation have been responsible for converting
forested land to cropland, and demand for fuel has
taken a heavy toll on the nation's trees. In 1979
it is estimated that 94 percent of Malawi's energy
was supplied by domestic firewood--40 percent of
it to cure tobacco (USAID 198lb). In light of
this continuing dependence on firewood fuel, it is
difficult to imagine that the nation's forested
area has remained unchanged since 1961 (v. Table 8
and Section 3.3.2). and although nearlv three-
quarters of Malawi's forestlands are officially
protected, it must be assumed that removal of
timber for use as fuel is extensive even in these
regions.

24Sources:

Director of Forestry and Game. 1972,
Europa Publications. 1980.

Nelson et al. 1975.

Pike and Rimmington. 1965.
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Table 21. Grasses and Grazing Quality

Altitudes
Species found at which Grazing quality
Grass type in Malawi found (m) for forage
Aristida A. adscensionis 300 - 900 Woody, tough; not
generally palatable;
undesirable for
grazing.
Exotheca E. abyssinica 2,000 -~ 2,800 Good grazing for a
few months;
unpalatable during
remainder of year.
Hyparrhenia H. gazensis Below 600 Good grazing when
H. variabilis Below 600 short and young;
H. dichroa Below 600 pProtein content
H. filipendula 600 - 1,500 £oo low to maintain
H. gracilescens 900 - 1,500 cattle when agrass
H. nvassae 600 - 1,200 is mature,

Themeda T. triandra 1,500 - 2,100 Palatability varies,

but among the best
in Africa for
grazing.

Source: Rattray. 1968,
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By most standards, Malawi has had no larie tinber-
producing forects, Nevertheless, soms weodlands
contain high quality timber trees such as softwood
Mlanje cedar (Widdringtonia whytei) and juniper
(Junipe -ng brocera), and hardwocods such =g nJombwa
(Pteroczrous angolensis), mbawa (Ehaya nyasica),
mwenya (Adina microcgpgala), and avule
(Chlorophora excelsa) .

In addition, under recent government aforestation
Programs, exploitable hardwoods {(Gmelina arborea)
and Eucalyptus saligna) and pines (Pinus patula)
have bequn to vield commercial Stocks of timber
(Director of Forestry and Game 1972)., with a view
towards eliminating imports of construction timber
and pulp, the  government has  established a
plantation development program whose target is to

reforest 29,000 ha by 1999, Toward this end
expenditures on forestry have been increasing
Steadily since 1964, Although there are no
figures for government allocations for forestry

alone (thay are groupad with Spending on ‘game"),
Table 22 clearly shows the fluctuating pricrity of
the forestry sector ip Malawi's public sector,

Table 22. Government Expenditures on Forestry andg Game,

1964 to 1980

Expenditures cn Percent of total

forestry and game government develcpment
Year (millions of Kwacha) evpenditures
1964 0.414 7.68
1972-73 0.649 0.86b 2.4a
1973-74 0.954 3.14
1974-75 2.764 6.8¢
1975-76 2.30¢@ 3.3&
1976-77 2.332 3.98
1977-78 3.024 3.54
1979-30 3.43¢ 2.1¢
2 USAIRd. 1979,

According

tc the Director of Forestry and Game (1972),

360,000 rwacha were allocated for forestry alone in 1972.

€ average

based upon figures for 1977-80 in Europa

Publications {19:0) .
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3.3.5

With regard to forest exploitation, Table 23
summarizes roundwood removals and sawnwood
production to 1976.

Administration, Poclicy, and Planning 25/

Under current organizational Structure, Malawi's
Department of Forestry !s a branch of the
composite Ministry of External Affairs, Justice,
Works and Supplies, Agriculture and Natural
Resocurces, Government evpenditures for forestry
are generally reported together with ocutlays for
"game " but judging by the tc-al for the two (just

2.43 percent of puplic investment in the
development program), foresiry does ot enjoy
especially high priority, This is somewhat

surprising for a nation which States that a
quarcer of its land area is forested.

The list of current forestry legislation confirms
this apparent underattention. As Appendix II,
Table 3 shows, nearly all of the country's
statutes were anacted prior to independence ind
occasionally revised during the late 1967s. No
information was available to this report on the
ability of the government to enforce existing
legislation, or itsg likelihood of enacting new
regulations. The potential problems caused by
inadequate forest protection are underlineAd by
the Department of Forestry's own estimates that if
current deforestation continues, Malawi's rcrest
resources will ke exhausted by the end of the
century (USAID 1981b).

Figure 34 locates current and projected
government-sponscred facilities and reserves.

ZSSources:

Director of Forestry and Game. 1972.
Europa Publications. 1980.

Nelson et al. 1975,

USAID. 1981b.
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a. Roundwood Removals

Table 23.

Forest Exploitation and Wood Production

Volume (1,000 cu m)

Coniferous Broadleaved Total
1974% 1975 1976 1974+ 1975 1976 1974+ 19875 197¢

Sawlicgs, veneer logs and logs 79 37 33 22 47 52 101 84 35

for sleepers
Other industrial wood - - - 195 i95¢% ias5%* 195 195« 195
fael woed 28 18 13 2,878 2,950% 3,023%* 2,906 2,968%* 3,035
Total 107 55 46 3,095 3,192 3,270 3,202 3,247 3,315
* FAQ estimate.
b. Sawnwc~rd Production
Timber type 1972%* 1273% 1974 1975 157
Coniferocus 15 15 15 18 13
Broadleaved 12 i8 18 23* 15
Total 27 33 33 41 34
* FAO estimate.
Source: ERuropa Publications. 1980.
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3.4 Faunal Resources, Exploitation, and Conservation Measures

3.4.1

Mammalian Fauna

There i3 extensive literature on mog: croups of
terrestrial wvartebrates in Malawi. sScme works
that treat marvals in Malawl, or include Mzlawi as
part of a hrooader regional cr continent-wide
survey include: {illarman et al. (1933), Lawrence
and Loveridge (L1953, Sweeney (1959, danney
(1860-1951) . Ansell et  al 11362), Hanney and

Morris (1962), Morris (1964;, Smizners  (1966),
Coetzee (Lee /sy, Davis rre6Ey Lemncn (Lo68),
Kingrion 1871) Stewart  {(1972) Myers  (1976),

{ ),
Jachmaan and 2ell (197¢), Long (1973a), Dorst and
Dandelot (L970), and Macpherson {1573).

1

Five speciez uf mammals 3:ze listed as vulnerable,
threatened or sndangered ov the I1UCH Red Data Book
{(1975). Your are listad by the U.5. Department of

Interior (L28¢;, oa: or which is 1ot shown by

IUCN, making a wotal or sz soecies listed in

Tl

"When Livinu:itone fivst wvisized Malawi in 1250 he

recorced L Co country o wan

I

wildlife" (Boy 1972 Ve
River was {uaj G NLPLOE, ol
elavnants, N, Aand anvoloso
on the fiocd 2lain., sy
others verliicd i SLORE

Ve

animals in Maiaw, Howaue -
Buropeans, o i L

indigencus ¥ truction
of much natur hoortah, as well g Dol other

factors, contributed to 2 sharp decline in animal

numbers during  the last 30 o 90 vears (Hayes
1972 .

Ly as 1891, when the British declared a

r
Protectorate ovar what was then Nyag

aland, some
steps weare takon to preserve wilid game in parus of
the country. Degulaticns For protection of wild
game were published in  18%, and replaced by
cthers in | : e 3
succession
ultimately

s
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Table 24. Vertebrates Listed by the U.s. Department
of Interior and the TUCN Red Data Book ag
Endangered or Threatened @

Common Name Scientific Name Status
Dept. IUCN
Interior
Mammals
African Wild Dog Lycaon pictus X
Leopard Panthera pardus X B
Cheetah Acinonyx jubatus X E
African Elephant Loxodonta africana X T
Black Rhinocerous Diceros bicornis X
Brown Hyena Hyaena brunnea E
Reptiles and‘éggﬂigiggg
Nile Crocodile Crocodyius niloticus X E

ar = threatened, g = endangered (Fed. Reg.), X = Jicted by
TUCN,

Sourczs: uU.s. Dept. In:erior. 1580.
IUCN. 1966, 1269, 1975, 1978a.
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of other mammals in Malowi was ot available to
this report.
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3.4.2

3.4.3

Avifauna

No birds were listed by the IUCN fed Data Eook
(1966}, or =hs 4.S. De partment of Irte-~or {1980) .
This mav reflect a lack of dzta, hecause
as  human populstions  ang nerease,
larger spaeies, oy <hose wjth %ptc alized habitat
or other vequirsments will surely suffar,

Benson's (1353) Checklist of sird L_©L Nyasaland
records  ebout ¢1L species  for Malawi. It is
likely that a =mull nomser ¢t species have been

added since Bepson's work. A number of regional
rks  on Mzlawl's  birds  have been  published
including: "An Annotated List of the Birds
Reccrcded ar Lake Cnhilwa® (Schulten an
1975), "Birds of Bunda® (Borden et al. ,
"The B8irds of Ns anje  (Port  Her ald) District®
(Parts I-V; 1973a;, 1873k} by Long. 'The Hirds of
Malewi (Benson and Benson 1877) is a recent and
comprenensive treatment of the avifauna of the
entire country. Othar fex s, that include Majlawi
as  part of a more  regional coveraga ‘nclude
Roberts (1970, Birds of South  Afrid

g
ael
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~
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)
(o]
=]

MacWorth-Praed, and Gran+-"'; (19621963,
of the Southern Thicrd of nfftCm. Williams

Arlott's  (1960) Field Gu-de Y% the Birds
Eastern Africa also covers halHW\.

Benson's 11953) 1is: of about 621 species ics versy
large four a small country lixe Malaw! and reflects

a vich and diverse avifauna. The list is composed
of both resident pg miiratery specios, Within

these categories there are large numbers orf wader
and aquatic species as well as birds of prey, game
birds and a long list of Passeriformes.

Herpetofauna

One reptile, the Nile Crocodile LfOCOngUa
niloticus) i listed by both the Red Data Book and
the U.S. Department of Interior. Information on
this species, as given by the ILCJN, is presented
in Appendix v.

Stewart (1969) reported on a collecricn of 34
species of reptiles made during 13563 and 1964 in
northern Malawi. He noted eight species that were
new to the region, hbut provides no data on status
Or distrikbution of these species. A list of the
34 species is shown in Appendix V. In addition to
Stewart (19¢9) a few other collections of reptiles
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3.4.4

have besen made L region of Mal;
including Boulenger (1857). Loveridge (1953
Sweesney (1960, 1851), and Stewart and Wilson
(L9645 .,

No  amphipians  are lizted as threatened or
endangered in Malawi oy the ITUCK Red Data Paok
(1873) or the Uy.s. Department of Interi [
Howaver, information on t £
is limited,

Agquatic Fzuna

The freshwater riversz and iakes ol Malawi have g
rich and varied rish faura. Over 200 speciss are
recorded, repregsanting 3 dirferent  fawilies.
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zooqeograpnic dratrim frica.
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are Lake Malombe, Lake Chilwa, angd

River.

Elsewhera,
primarily on a subsistence lavel,

the
fishing is carried

Shire
Qut
At the northern

limit of raks Malawi a small quantity of Ffish are
caught for export to Tanzaniz, According to Pike
(1968}, the fisheries industry in Malzwi has IREN
allowed to develop with livtle centrol and some
species may be overfished. Pike 2iso cites the
need to  obtain  Further information o, fish

Ranagament

swacies,

Although

fish

USAID (1981b)

fished.
steadily Ffrom
in

197y,

The

and culture

Malawi s a landlockegd
preduces a large volume of figh.
are taxen from Lake
lakes and rivers are als

of

Malawi
O i1mportant.
virtually all of Malawi-

imporcant

average production has

an estimatod
the mid-1960s to 0,000
1974 and 1973

13,500 to 18,000
metric tong

(USAIL  1381h; May  and

Prcduction for rhe

several major lakes is shown

ceuntry,
The majority of
although
According to
5 waters are
increased
tons

commercial

it

other

between

McLellan

vears 19631969 for

in Table 25.

Table 25. Estimated Landings of Fish (1963 - 1969)
(by weight in short tons)
YEAR |LAKE MALAWI | LAKE MALOMBE | LAKE CHILWA OTHER | TOTAL
‘ and Upper Shire WATERS
1963 8,100 , 2,900 5,600 5002 (15,000
i
1964 6,800 E 1,300 5,8C0 500 14,300
| —
1565 7,100 ' 1.700 9.200 2,200 {20,600
1966 6,400 f 3,200 3,000 1,700 19,100
1967 5,200 4,400 5,600 1,900 {15,60G
1968 8,600 5,600 " 100 2,500 119,600
19€9 12,3007 2,600 3,200 - 7,200 25,300
Source: Agnew., 1971,
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Fishing methods io Malawl are varied, Over 90
percent of UMalawi's {ish output is supplied by
traditional fichermen who catch deep water Ffish
with hooks cr in baskets set along fish migration
paths. Shellcw water fish are captured by almost
every artisanal  method pousible. Individual
entreprencurs  and  commercial Zighing companies,
both using colativelv modarn reehniques, supply
about ten percent of the annuzl fish output.
Because of zha growing scarcity of large %rees for
dugout canoes, the most  common fishing craft, a
project is  beginning on  Lake  Malaws to  make
ferrous cement fishing craft that will compete
with dugout canoecg and plank boats (USAID 1281b).

The southern portion oi the  fake Malawi (the
southeast and southwes arme) ig the most
important part of the f ?f;:y in terms of output.
There i35, howevar, a genara’ congenses  that  the
harvest of the G?uthern end o the Jlake has
reached itz maxlmum sustainable vizld 30 that no
incremental outpuc should be expectad from this
Source. Research 15 being proposed o enable this
portion of the lake +o he hetter managed in order
te enable its sustainable yield tc be increased
ovae Lime.

The remaining fisheries of Malawi have also
reportedly reached or nearly reached their maximum
sustainable yield. Thus, any major increases in
fish output from Malawi's natural fisheries will
have to come mosvly from the central and nrorthern

barts of Lak2 Malawi. The potential for excanding
the catch in the cothor parce of the lake are as
yet Jnxnown There is some evidence that major

expansion s ot possible. If this turns out to
be the case rish farming in inland ponds may
emerge as the most economical alternative for
increasing fish production. Per capita annual
fish consumption in 1973 amounted to l4.4 kg, 3.6
times as much as all other meat consumed per

capita (USAID 1981b).

On Lake Malawi most fishing is deone in the south
bacause ¢f an oxygen deficit in the northern end.
Of the 200 to 250 speciss of fish in the lake,
seven are commercially explgited. These include
Tilapia, Clarias, Bagrus meridionalis, Utaka (a
group of Haplochromis), Barbus paludinosus, Labeo

mesops and Engralicypris §§£@eula.
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Lake Chilwa is much smaller than Lake Malawi but
also of importance because of its potentialliv high
productivity Its productivity is due partly to
shallowness and warmtn but these characteristics
also lead to instabilicy. For example, maximum
water depth is about 2.5 m but annual loss of
water to evaporation is 1.53 m. Consequently
there is considerable variation in depth from year
Lo vear and this results in changes in chemical
composition. Three of the 12 species of fish in
Lake Chilwa are of commercial value, These are
Barbus paludincsus, Tilapia shirana chilwae, and

Clarias mossamhicus, As a result of the high
productivity but ihstability, large fish kills or
sharp decline in numbers occasionally occur.
These are of partic.lar interast to the Fish
Division of the Ministry of Natural Resources,
Tilapia, one of the most important commercinl fish
in Lake Chilwz, has been Subject to extensive
mortalities (e.g, 1966 to 1967) ard has been the
subject of study on the causes of its mortality
(Morgan 1972).

successfully reared in fish ponds and other
artificial impoundments in southern Malawi. This
Precautionary measure, and the encouraging succecs
of the program, have provided a valuable buffer
against catastrophic mortalities of the past
(Morgan 1971).

In recent Years, Tilapia shirana chilwae has been

Parks, Reserves, and Wildlife Conservation ip
Malawi

Malawi has a long history of activity in wildlife
breservation and game protection. But despite
these efforts, wildlife has been Steadily
decreasing in numbers since 1859. According to
Hayes (1972), Malawi may now be at 3 turning point
after a century of declining animal populations.
Malawi currently has four National Parks and three
Game Reserves (IUCN 1877). A fourth game reserve
is in the Planning stage. Enforcement of wildlife
Protection within natural parks has increased to
the point where wildlife is increasing. In time
it is hoped that this situation will also occur in
the game reserves.

Hayes (1972) believes that Malawi probably has as
many wildlife sanctuaries as it can afford to set
aside, and argues that emphasis should be on
developing them, and at the sanme time, educating
the people, particularly the young people, to
appreciate and protect this priceless heritage.
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3.4.6

Locatinns of the rarks and game raserves 1 shown
in Picure 35 Legislation dealing with national
parks and reserves is summarized in Apgendix 1II.
Several laws such as  the Game Act of 1954 and
National Parks Act of 1969 provide comprehengive
guidelines for control of wildlife and parks. A
new and more comprenensive Flora and Pauna Act, in
Preparation in 1977 (IUCHN 1977}  will supercede
previous legisliation and provide stricter
legislation of wildlife resources cutside of
parks.

Malawi currently has 1,042,601 na or about 11.4
percent of its tocal surface ares (including water
surface) under protection. This area, according
to IUCN (1977) includes substantial areas that may
not yet have been gazetted, and one game reserve
that has not been approved. Nevertheless, this is
a very large proportion of the country and
represants a significant step toward a long-term
goal of research preservation and management. In
addition to the 1UCN (1977) parks and dgame reserve
data in Appendix V, Table 3, additional data for
three National Parks, Kasungu, Lengwe, and Nyika,
is given in Appendix V, Table 4.

Governmental Agencies and Wildlife Organizations
A breakdown of the major governmental and private
organizations that oversee wildlife in Malawi
include the following (Trzyna and Coan 1976):
GOVERNMANTAL AGENCIES:
Ministry of Agriculture

Zombz, Malawi
Member [UCN. Subordinate units:

commissicner for Agriculture and Fisheries
P.O. Box 302, Zomba, Malawi

Department of National Parks and Wildlife
P.0. Box 597, Lilongwe, Malaws

Ministry of Health
Zomba, Malawi

Ministry of Natural Resources

Geological Survey Department

P.O. Box 27, Liwonde Recad, Zomba, Malawi -
Water Pollution
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OTHER ORGANIZATIONS

Lake Chilwa Cocrdinated Research Project
University of Malawi, P.0O. Box 97, Limbe,
Malawi
Est. 1966. Studies of Lake Chilwa and the
Chilwa PFla.n.

National Fauna Presevvation Society of Malawi
P.O. Box 135, Limhe, Malawi

University of Malawi

Chancellor College

Department of Geography and Earth Sciences

P.O. Box 280G, Zomba, Malawi
Includes training programs in conservation
of natlional parka and wildlife.
Afrfiliated with IUCN.
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4.0 Environmental Problems
4.1 Physical and Climatic Problems 26/

Among African nations, Malawi is fortunate in that its
physiography and climate do not Jenerally menace its
environment. The country lies within a rift zone created
by faulting and uplifting, and the entire region is
subjected to frequent earthquakes--more  than 100 per
year, according to Pritchard (1979). Figure 36 shows
that Malawi (5 in Africa's most earthquake-prone region.
Nevercheless, these movemsnte are nearly always of ninor
intensity ard there is no record of a severe earthquake
during the present century.  Similarly, although parts of
southern Malawi were formed Ly wvolcanic activity during
the Tertiary and Quarternary jeriods, chere are no active
volcances in Malawi.

Climatically, too, Malawi is  fortuitously situated,
Rainfall, perhaps the most lmportant climatic factor in
tropical Africa (de Vos 1975 15 nearly always adequate
(Nelson et al. 1975). as a r sult, Malawi has been much
less subject to drought than its neighbors., Indeed, its
relative immunity from rainiess periods has character ized
it as cne of thoe region's natural refuges for migrants
from dinioght-prone areas (Webster 1978) .

- D ~

Noneth~iass, malawi has experienced rainfall-related
problers, These have been of twn types: pcorly  timed

rainy sieazons; and occasional cvelonic disturpancas and

consequent flooding. in rainfed agriculture such as
Malawl's, tha prompt  arrival of the rainy season is
crucial to she devaicpaent o gucd Crops. freguently
during the past  tiftecn vears (tor example, in 1968,

1969, and 1870) ., vainz nave come toco early or too late.
The resnlring haresgrg of  maLze and other Crops were
reduced serionsiv and strained Malawi's delicate economy

(Nelson =t 41, 1975).

FalN

v

Cyclones, Malawi's ather climatic pronlem, ure a nearly
annual ococurrence. They arise in the Indian Ocean and
move west across Lake Malawi, where they pick up
addition:: meisture,  and  strike Malawli with maximum
force. ™o particularly damaging storms--one in 1946,

2580urces: Aron. 1978k,
de Vos. 1975,
Nelson =t al., 1975,
Piite ani Rimmington. 1965.
Webster. 1378,

103



ANPLL Avery g

freauancy-

Figure 36. Frequer.cy of Earthquakes

Source: Pritchard, 1279,

104




ol

[ o8

another 1in 1957--deposited 710 mm in 36 hours, and 560 mm
in 24 hours, respectively. The second of these cyclones
may have originated over Lake Malawil, a rare pPhencmenon,
as cyclones are universally believed to form over oceans,
Whenever cyclones strike, they bring high winds and heavy
Precipitation. These cause flooding and damage property
and crops. Although cyclones are frequent, the
government possesses no national plan for warning the
population and evacuating endangered areas, There
exists, however, a government Disaster Relief
Coordinating Committee. 1In addition, several foreign and
multinitional agencies administer programs which include
disaster relief components., Appendix VI, Table 2l ists
some of these organizations and summarizes their
acrivities,

Environmental Dizease 27/
4.2.1 General Features of bublic Health

According tO  most health-related indicators,

3 Cerpares peoorly with mos: otner African
countriag SEcElionisaaliil S alieady gointed tg
nationils excessive fertility rate and

fonsequent high population grcwth., This elevated
fertility rate contributes both directly and
indirectly to Public bealth problems. Mortality
and morbidity among mothers apd children are
considered excessively high (Futures sroup 1981),
Infant mortality,  fo example, is aporoximately
150 per 1,000 live births--nigh even by the

3tandards for '1cw~-income countries,"” Similarly,
A1 estimated 25 to 35 percent Of children aged one

tC four die from malnutrition or disease (Futures

Group 1981; USAI L981a; World Bank 1981} .

-
Fa

‘Sources: Anon, 1978a, 1978b.

Ford. 1975,
Ftitures Group. 1981,

May and McLellan. 1970.
Molesworth, 196§,
Molvneux. 1979.

Nelson et al. 1975,
Stubbs. 1972e.

Toclba. 1979,

USAID. 1981a.

Van den Berghe and Lambrecht. 1963,
Williamson. 1972.

World Bank. 1981.
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Compounding the problems arising  frem high
fertility, mortality, and morbidity, in 1977 the
number of pnysicians per populaticn in Malawi was
just one to every 40,680 inhabitants--Africa's
(and the world's) fifth lowest rate and one whichn
was 15 percent lower than in 1360 (World BRank
1981)., Nursing personnel are more plentiful: each
nurse serves 2,790 persons|{ World Bang 1981; USAID
(198la} :eports one to every X,891 persons], a
better than average ratio among African nations.

Further aggravating Malawi's public health
situation is the relative difficulry of obtaining
safe drinking water (32 percent in 1975; wWorld
Bank 1981), and the nearly total ubsence of rural
sewage disposal facilities (Neilszon etials 1975y
And, despite a generally favorable fond production
base, in 1977 ‘the average Malawian obtained enly
90 percent of the cecommerided minimum daily
caloric supply (World Bank 1881},

Together, these fac
life expectancy at bireh LO Jusc 47 ‘vears, a 27
Percent improvement since 1557 11l Africals
eleventh Jlowest rate. summarizes

tors have combined to hold mean

Malawi's health-related indicators, Figure 37
locates Malawi's health care facilitd in 1969,
and Figure 38 shows such

facilities over the nexyt

Prevalent Diseases

As in the rest of tropical Africa, infectious

diseases exact a heavy toll on Malawi's
population. ARncng  these, pneumonia, malaria,
gastrointestinitis, and tuberculosis--in

descending order of incidence--ar2 the principal
causes of mortality. In most cases the spread of
these and other infections is facilitated by
inadequate drainage, impure drinking water, and
other water-related Problens, The moist
lakeshores, river banks, and Swampy areas are
breeding grounds for insect and molluscan vectors,
and fer parasitic mizroorganisms.

Malaria and other parasitic infections are perhaps
the most prevalent diseases in Malawi. Malaria,
transmitted by a mosguito vector, exists
everywhere in  the country. Outbreaks are
particularly common during and after the we t
season, and are most pronounced along the shores
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Table 26, Health-related Indicators

Statistic Value fource
Total population (millions), 1979 5.8 a
Average annual population, growth rate 2.8 a
(percent), 1970-79
Crucde birth rate per 1,000, 1979 51.0 a
Total fertility cace, 1979 7.0 a
Crude death rats per 1,000, 1979 19.0 a
Life expectancy at birth, 1979 47.0 a
Infant (0~1 year) mortality rate per 1,000 150.0 b
live births, 1981
Child (l-4 years) death rate (percent), 1979 25.0 a
25-35 b
Population per physician, 1977 40,680.0 a
48,198.0 c
Population per nursing person, 1977 2,790.0 a
3,891.0 c
Population per hospital bed, 1675 546.0 c
Feod censumption pre capita (calories per 2,066.0 a
day), 1977 2,237.0 c
Daily per capita caloric supply, as percent 90.0 a
ci requiremenc, 3977 97.4 c
Per capita supply of proteins (graws per 68.4 c
dayy, 157
Daily ver canita prot=in supply, as percent 114.0 c

of USDA reguirement, 1974

wWorld pank. 1981.
Futures Group. 1981.
C USAID. 1981la.

oo
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Figure 38.

Existing and Projected Health Facilities

Source:
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of Lake Malawi, Lake Chilwa, and in the Shire
River Valley, In 1975 only Blantyre was
essentially free of malaria. As of 1978 there
were no large-scale control measures in force.

Schistosomiasis (bilharziasis) spread by
waterborne snaily occurs throughout the country,
but is especially prevalent near stagnant or slow
running waters in Dediza, Nkhota Kota, Kasuje,
Nsanje, and Karonga Districts. Adequate cuntrol
measures have yet to be developed or implemented.

Trypanosomiasis, or African sleeping sigkness,
carried by the tsetse fly (Glossina moristans) is
ot | as widespread @ as in most neighboring
countries. As Figure 15 illustrates, although
Malawi 1s surrounded by tsetse infested areas,
most of the nation's terrain is free ©of the
vector. The disease nevertheless exists and poses
a serious problem in some regions such as Chitipa
and Rumphi. Other endemin parasitic infections
include helminthiasis, elephantiasis, and

trachncmal

m

Nonparasitlc mlcroorganisinic lnfecclions ar
numerous in Malawi. Among the most serious is
leprosy, which is thought to affect one in every
hundred Malawians nationwide and considerably more
in certain affected locales. Onpe 5,000 sq km area
In the Southern Region was studied during the mid-
1960s and was fcund to have as any as 12,000
leprosy sufferers. With assistance from the World
Healtn Organization (WiO) , the government
established the Malawi Leprosy Control Project in
1965. In spite of the efforts of the Proiect and
of various foreign relief agencies (v. Appendix
V1), leprosy remains endemic and widespread.

The octher principal infectious 1illnesses are
dysentery, perhaps the most common disorder,
venereal disease, meningitis, influenza, |eye
diseases, and childhcod diseases. Of the latter,
malignancies such as lymphoma, neural tumors, and
connective tissue tumors are especially prevalent.
A recent study (Molyneux 1979) of the 1967 to 1976
period confirmed that 6.6 percent of all recorded
malignancies in Malawi occurred in children below
15 years of age (compared with an average rate of
just 2.0 percent in Eurcpean countries).
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4.2.3 Nutritional Deficiencies

Although no link has been established between the
exceptiorally high rate of childhood malignancy
and undernourishment, the two factors may be
related. In gencral, it is children Letween the
ages of 18 and :6 months who are most vilnerable
to nutriticnal deficiencies {Anon.  1978bj). Daily
caloric intake, as Table 26 has indicacted, remains
below internaticnally recommended norms. And
although daily protein intake appears to be
adequate (Table 26), Malawians do not generally
consider meat as a vegular componenrt of their
diet; insufficient meat proteins are thus
ingested. Additlcnally, vicamin A deficiency
associavcd with measles, and anemia, brought on by
parasitic infect:ion, seriously affects children.

Dietary imbalance and insufficiency of certain
nutrients contribute only a part of Malawi's
nutritional health problem. The remaining factor
is population pressure. The high fertility rate,
combined with the limited amount of available
cropland constrain frood croduction and
availability, Altrough cbservers palisve that
Malawi is capaple of remaining selfi-suftficient in
food production, agricultural techniques will need
to imprcove in the near future. Until yields can
be enhanced, undernourishment will continue to
affect the pepulation--particularly children (Hay
and McLellan 1970).

' o) /
4.3 Misuse of Land 48/
The discussions in Chapters 2 and 3 have suggested thac
Malawi, like most of its neighbors, has experienced a
number of problems relating to land use. Inefficient
farming techniques, increasingly fragmented land
holdings, steady deforestation, loss of topsoil, and
2830urces: Agnew. 1573b.
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Chipeta. 1971.

de Vos. 1975,
Huntley. 1978,
McLoughlin., 1972,
Nelson et al, 1975,
Novick. 1980.
USAID. 197913, b.



occasional overgrazing all have been cited by observers
as threatz to environmental stability, Unfortunately,
however, specific data on these problems appear but
rarely in the published literature, Perhaps on account
of Malawi's small size, its relative isolation, and its
laudablie-~and thus far moderately successful -—-attempts to
invigorate its . economy, the nation's environmental
problemg have not heen sufficiently scrutinized.

Deforestatiion provides a good exampie of this phenomenon.
It is evident from surveys that firewood shortages have
led to an alarming depletion of timber resources (USAID
1981b), In 1977 supplies of fuelwood, which yields more
than 90 percent of cooking and heating energy, stoed at
8.8 million cubic meters; simultaneously, nearly 11
million cu m of wood for fuel and poles were required.

While fuelwood demand is expected to rise proporctionally
with the increase in population, the Department of
Porestry predicts that the nation's maximum potential
supply will drop to 4.9 million cu m by 1990 and 3.7

million cu m by the end of the century. Yet in 'its
statistics on land use, the government has not officially

o oy (2 4 aw
AN L

decrease 1in forested area between 1951

60; see also Sections 2.3.1 and 3.3.4).

In a similar manner, the literature 'is replete  with

suggestions, implications, and indications of  the
severity of erosicn, improper farming, and excessive
population pressure on available cropland. Redrettably

the evidence most often remains undocumented and elusive,

ALL cobsecivers lcgree, and with good cause, that Malawi's

fertility rate of 7.0 births per woman (World Bank 1981)
remains ilnordinately high. The resulting population
: th rate of 2.8 percent per year clearly threatens to
upgset the cdelicatea environmental and eceonomic
equilibrium, At the same time, it is known that alnost
all fertile land has been cultivated. Adaitionally,

Malawi'si, high divorce rate, its uxorial marciage system,
and its prevailing mode c¢f land inheritance--matrilineal
1% percent of the time--have contributed to fragmentation
and subdivision of land holdings. The resulting shortage
of family cropland has led farmers gradually to use
grazing land, mountainous terrain, and other lands with

poor soils. Frequently, these conditions have caused
cultivators to abandon rotation of fallow land and
cultivated land, futher reducing soil fertility
(Mcloughlin 1972)

These factors are, of course, important ingredients in

the cycle of problems associated with misuse of land.
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Antoon de Vos (1975),
in southern Africa.

degradation
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KNOwWn premises,
research intc specific processes.
only unstudied,
natural consequences,

15 as severe in Malawi as anywhere
This process, in turn, leads to soil
and declining fertility (USAID 1981b).
is well known throughout the developing world,

there has been little
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but unmeasurad,
aceorrding to

But
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Conservation Problems 29/

number of all
over the last one

and poaching, loss of
O cultivation, and other
ded wildl:fe numbers even
Malawi teeming

was

deterioration has been placed

(1972) the
to wildlife

to Hayes
contributing
havitats, Regrettably,
Fopulotions and increased
numbers will never return
concern of the Malawian
present national parks

the

and sanctuaries, anpd patrol boundaries against invasion
for agricultural activities and poaching. Over the
longer ‘term  the government will have to undertake an
active prouram o encourage full public support rfor its
wildlife policy through educational programs and
publicity. It is very important that the people of
Malawi recognize the value of their wildlife~~its
ecological value and jts aconomic wvalue. In fact these
are probably the only wvalid darguments for conservation of
wildlife and natural resources in Malawi, or in all of
Africa, ln a2 land where the rate of numan population
29sources: Hanks. 1977,
Haves. 1972.
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increase is high and land is scarce, arguments in favor
of aesthetics and the concapr of wilderness have little
meaning. By contrast the economic value of wildlife, in
terms of touvism, limitoed hunting, meat production, and

the sale of ivory under requlated harvest, all generate
revenues and employ people.

An  even ipore  important justificavion for a strong
congervation nrogram comes from the ecological value of

wildlife. The benefits, however, are less well
underctood and often indirect, Because they have no
direct economic value they often also receive less
publicity. But, it is important to "appreciate” the

ecological wvalue Jrom the staadpoint that man and his
domestic species of plants and animals are all completely
dependent on the functioning of immense and cemplex
ecological systems that involve indigenous oroanisms.
These systems include water, carbon, oxvgen, and nitrogen
cycles, climatic stability and the genetic storehouse of
diversity from which doubtless, new plant and animal
products will bpe developed. In addition, tne more
diverse and complex ecosystems are, the more stable they

T 41 . - -~ . ~ ¢ R | D - - e -
re likley to be and the less Lireldy they are bto be
A mvrrrmbo T laee em o Lo o el a A £ S T R T
R e A L A < R T 01 S R R D) ValasdNGD g v h .

I1l4


http:doubtlc.ss

Literature Cited
Abercrombie, F.D. 1974. Range Development and Management in
Africa. Washington, DC.: USAID. 58 pp.
Agnew, S. 1971. The Lake Kilwa fisheries. EAGR 9:45-57.
----- . 1972a. Environment and history: the Malawian

setting. In The Early History of Malawi. Ed. B. Pachai.
Evanston: Northwestern University Press. pp. 28-48.

————— . 1972b. Agriculture. In Malawi in Maps. Eds. S.
Agrzw and M. Stubbs. London: Uriversity of London. pPpP.
78-79,

————— . 1s72c. Fishing. In Malawi in Maps. London:

University of London Press. pp. 94-95, 142.

————— . 1973a. The history of the Nkata family's land in the
domain of Nkosi Ya Makosi, ¥dingeni. RA 20:47-51.

----- . 1973b. Dembo dra nage and its effects on land use in
1 3-8

Malawi, EAGR

Agnew, S., and M. Stubbs, eds. 1972. Malawi in Maps.
London: University of London Press. 143 pp.

Anonymous, 1978a. Botswana and Malawi rural water supplies.
Water Services 82,993:784,786.

Anonymous. 1978b. Basic Facts on Malawi. n.p. 8 pp.

Anonymous (W.E.L.). 1971. Review of "fThe Evergreen Forests
of Malawi," by J.D. Chapman and F. White. SMJ 24,1:79-
82.

Ansell, W.F.H., C.w. Benson, and B.L. Mitchell, 1962. Notes
on some mammals of Nyasaland and adjacent areas. The
Nyasaland Journal 15(1) :38~54,.

Arnold, G. 1979. Aid in Africa. London: Kogan Page. 240
PP.

Balek, J. 1977. Hydrology and Water Resources in Tropical
Africa. Ams terdam: Elsevier Scientific Publishing Co.
208 pp.

Benson, C.w. 1953, Checklist of the Birds of Nyasaland.
Blantyre,

Benson, C.W., and F.M. Benson. 1977. The Birds of Malawi.
n.p. 263 pp.

115



Boeder, R.B. 1973. The effects of labor emigraticn in rural
life in Malawi. RA 20:37-45.
Borden, R.W., et al. 1975. Birds of Bunda.

SMJ 26,1:54,72.
Brietzke, pP.H.

1873.
Malawi's

Rural development ond modifications of
land tenurs system. RA 20:53-63.,
Chanock, M. 1973, Notes

BA 20012735

for an agricultural history of
Malawi,

, White, 1970. The
Malawi.,

[
Yrford:

Everareen forests of
Commonwealth Forestry Institute,.
Chipeta, Ww. 197L.  Land tenure and problems in Malawi. SMJ
<4,1:25-34.
Clark, J.p. 1972, vprehistoric origins. In the Early History
of Malawi. Ed. B. Pachai. Evanston:
University press

Northwestern
pp. 17-27.
Coetzee, C.G. 1967. Preliminary Identification Manual for
African Mammals. 7. Smithsonian Institute, wz

'zshington.
Cole-Kina, =.x, 1072, Historical factors in lialawi's
agriculcirel development., SMJ 25,2:32-37,

Coleman, G. 974, Some implications of Laternational labour
migration from Malaws . EAGR 12:87~101,

Davis, 0.H.3. iaee, Freliminary Tdentification Manual for
African Mammals. ld. Smichsonian instituee, washington.
Moediond cg Center, Johnnneshorg, Soorh Alrica.

Davis, R.W. 197,

Ground water,
Malaws.

gravicy and rift valleys in
tround Water 7,007,

Dent, A.C., and O.w. Benson. L9609, Th

'he bat-eating buzzard,
alcimus  andersoni,  in  Malawi. SMJ
Director of Forestry and Game, Government of Malawi, 1972,
Forestry, In Malawi in Maps. Eds., S. Agnew and M.
Stubbs. Londor: University of London press. pp. 92-

93, 142.

Dorst, J., and p. Dandelot.

1970.
Latgzr Mammals of Africa.

A Field
Collins,

Guide to the
London.,

Dyer, T.G.J0. 1978, Analysis of the temporal behaviour of the
level of Lake Malawi. South African
72:381-382,

Journal of Science

116


http:bat-eati.ng

Europa Publications. 1980. Malawi. In The Europa Yearbook
1980: a world Survey. Vol. 2:844-857.

FAO. 1580. FAD Production Yearbook 1979, wvol. 33. Rome:
FaA0. 287 pp.

Food and Agriculture Crganization - United Nations
Educational, Scientific and Cultural Organization (FAO-~
UNESCQ) . 1977. 3Seil Map of the World. vol. §: Africa,
Paris: UNESCO. 299 Pp.

Ford, J. 1975. African tryrarcscmiasis: an assessment of
the tsetse fly problen today. In African Environment:

]
Problens and Perspectives. Ed. P. Richards. London:
International Africen Instirute. pp. 67-72.

French, D., and ». Larson, eds. 198G. Energy for Africa:
Selectad Reading:. Wwashingron, D.C.. USAID. 199 pPp.

Futures Group. lag8i. Malawi: the Effects of population
Factcrs on sSccial anéd Ecornomie Development, Washington,
D.C.: The Futures Group., &0 pp,

Garcon, M.S., and W.C. Srmith. 1223 Chilwa Island. Geological
Sure Syasaland, Mem. I.

Gregson, R.E. 1970. Agricultural change in the Henga Valley.
SMJ 23,2:36-55,

Hanks, J. 1977. The two arguments for conservation. Oryx
14¢(¢1):66.

Hanney, ». 1960~1961, Records of new and unusual mammais,
The Nyasaland Museum Annual report and Bulletin.
L(1):30-32.

Hanney, ?., and B. Morris. 1962. Some observations upon the
4
Pouched Rat in Ny.saland. Journ. Mamm. 43/(2):238-248.

Hardcastle, p.p, 1977. A Preliminary Silvicultural
Classification of Malawi. Forestry Research Record No.
57. Zomba, Malawi: FOorestry Research Institute of

Malawi. 194 pp.

G.D. 1972. Wildlife conservation in Malawi, SMJ

5,2:22-31.

Hayes

r
Hillerman, J.R., T.C.S. Morrison-Scott, and R.W. Hayman.
laos3, sSouthern African Mammals. London. Trustees,

B.M. (Natural Historyy.

Howard-Williams, C. 1972, Limnological studies in an African

Swamp: Seasonal and spacial changes 1n thre swamps of
Leka2 Chilwa, Malawi. Archiv fur tiydrobiologie 70,3:379-
9l.

117



Huntley, BR.J 2 consarvaetion  ia souvtherr
Africs in colagy of Soukhern Afrl .
Z00ls., Ed. The Hague: Dr. W. Junk bv
Publ.shers

International ifmion far rhe Concervation of Nature and Natural
Resourcas (IUCHY . L4986, Red Data Bock, Vol. 2: Aves.
Morges, Switzesland:  1UCy.

m——— 1369, Red Data Book, Vol. 4: Pisces. Morges,

Switzerland: 1U0N,
——— 1971 .4, List of Netional Parks and Equivalent
Reserves, nd ed. PRrussels: TUCN. §01 pp.

i)

——— 1975, Red Data Book, Vol. 3: Amphibiz and Reptila.
Morges, Switzerland: IUCH.

—————, 15877. worid Direcrory of Natienal farks and Other
Protected Arsas. 2 vols, Moraas, Switzerland: TUCN.

~~~~~ . 1978a, Red Data Book, Vol. 1 Mammalia. Morges,

Switzerland FRANNN
————— 137460, Joer o IUGCH Plant ked Data  Book. Morges,
Switzer Land ey 540 pp.

Jachmann, H., and R.H.V. B2ll. 1979, The assessment of
(] 1 !

elephars ruthers  and scounancs

COURTS  an the Masungu National  park,  Malawi, African
Journal of Jcaloay 17:2311-2239.

Jackson, G, 1U6d.  The vegetation of Majawl.  SMT 21,2:11-19.
—————— . L1969, Thne grasslands of Malawi 2art T, SMJ 22,1:7=
T —— - L969h, The graesslanas of Malawi Part  II. SMJ
2 18-25,

————— . 1869¢, T™e grasslands of Malawi Part TII. SMT

~~~~~~ . 1972, WVageatation. In Malawi in Maps. FEds. S. Agnew
and M. St bbs. London: University of Londor Press. ep.
Y

Jackson, 2B, 1961. Checklist of the f{ishes of Nyasaland.
4 -

Oao, Pan. Nat., Mus. Randesia, 2, 25B, 521-53%.
Johnson, ., and g M. Johnsoa, 1e77. Malawi, In

Bavironmental Folicises in Leveloping Countcics, Berlin:
Erich Schmict verlag. pp. 3738 50/00-878855/08.



Jolly, J.L.W. 1976, Malawi. Ir Mineral 1Industries of
Africa. Ed. U.S. Bureau of Yines. Washington, D.C,.
U.S. Gevernment Printing Orfice. pp. 58-59,

Jones, T., ed. 1677, fourth Bastern Africa Cereals Workshop.
Special Itsue  of  tpe  mace African Agricultural and
Forestry Jourral. Hairoby 2as5t African Agricultural
and Forestry Resear-n 2rganizacicn., 41 Lp.

Kennedy, w.X. 1974, Plans  ard prospects tor solar energy
utilisavicn in Malewi In Sun:  Mankind's Future Source
of Enarg., drocexdings of che ‘nternational Solar Lrergy
Society Congress, Mew Delhi, Tndia, Janvary 1978. Vol.
1. Ede. F. de Wincer md M. Cox. New York: Pargamon
FPress Pp. 143-127.

Kingdon, J. 1u71, East Arrican Mammals: an Atlas of
Evolution In afriey, Vol., 1. Lendon: Academic Press.
146 pp.

Rurian, 4.7T. 1978, Malawi. In incyclepsdia of rhe Third
World, Voi. 2. New York: Facts on File. Pp. 508-922.

Lampore-Seovcs, H.oo 1370, Land  Lendre i Melawi. S
S3,2:0530-28.

Lawrence, B., anc a. Loveridge, 1953, Ioological results of
a [ifth expedition to Bast Africa. I. Mammals from
Nvasaland and Tera, Bull, Mus, Comn. 7-51. 110:1-30,

Leron, P.C. 1968. Biolouy ar zebra on Nyika Plateau. SMJ
21,1:13-1y9,

Leveque, <., and . Briton, 1951, Fishes, In The Ccology
and Utllization of African Inland Waters, J.J. Symoens,
M. Burgis, and J.7. Gandet. Nailrabi: UNEP. 191 pp.

Lirenam, 3. 1972, Climate 1l: wind and weather., In Malawi
in  Mape 5. S, Agnew  and M, Stubbs, Loncon:
University of London Presn Pp. 26-27

————— . 1972k, Climate 4. rainfali. in Malawi in Maps.
Eds. S. aonew and M Stubbs. London:: University of
London prans, eR. 12-33,

Lister, L. 1972, suros icn

surfac.s.

In Malawi in Maps. FEds.

S. Agnew and M. Stubbs, Londen: Universitv of London.
2R 2425,
Long, R.C. 19734, A list with notes of the mammals ¢f the
Isanije (posr Herald) Dis trict, Malawi. sMJ 26,1:65-78.
————— . 19736, The bLirds of post Heralc District (Part 1Iy.
ST 26,2:56-57

116



Long, 3.C. 137 3¢, The birds 55 rhe poszt Herald District
irds of Nsanje (Post Herald) District
1 4

Loveridge, A. 1953, soological results of a fifth expedition
te Bast Africa. III Reptiles f{rom Nvasaland and Tete.
Bull. Mus, Cowmn. Zool. 110:143~322.

Lowe, R.H. 1852, Report on the Til apia and other fish and
fisheries cof Laxae Ny 1945-47. Ckl. Ofrs, n. Publ.,
No. 2, London.

-==-=. 1958. Otcervaticns on the biology of ¥ilapia nilotica
Linne in Fact Afrizan waters. Rev. Zool. Bot. Afr., vol,.

MacDennell, ».0n. de C. 1973. Agricultural extension in
Malawi. RA 21:25~35,

Mackworch~-Praed, C.W., and C.H.B. Grant. 1962-1963. Birds of
)

Bestern =nd Nsorth Bastarn Africa, 2 vols. (znd ed.y.
Africa fiandhoot oF 2irds, serics on. London  and New
Yot Lrnan 20105 mp

Macpherson, D.w.x. 1372, Wildlife ot the Central Regions.
SMT 26,2:48-55.

May, J.M., and DL, MeLellan. 1970, The Republic of Halawi,
in The Ecology cf Malnutrition in Eest Africa and Four

COUNtries OL Western Africa. rp. 149-148,

McGrew, M..J. 1981, ventral and Southern AfLrica. Amerlcar
ASSOCiacion  of  pPotroleun Geologists 65,10 2082~2083,
2085,

McLougnlin, ».pF. M. 19602 Land reorganization ip Malawi,
1950-60: L1ts pertinence to current development, In
South of the Sahara: Cevelopment in African Economies.
Bd, §.p. Schacz. Philadelphia: Temple Universiey

Press. pp. 123-139.

Mclesworth, B.D. 1958, Malawi leprosy control project.  SMJ
21,1:58-¢69,

Molyneux, E. 1979, cChildhood malignanf“iev in Malav. 1967-76.
The Bast African Medical Journal 56,1:15-2).

Morgan. A., and M. Xaik. 1970, Seasonal  changes in  the
wators  of  Lake Chilwa in  a drying phase, 1966-8.

£
togis 36, 1-23.

Morgan, P.R. 1371. ‘fhe cuiture of Tilapia shirana
fish-ponds. oMJ 24,2:74-79.

120



http:Economies.In

Morgan, »2.p. 1972. Causes of mortality in the endemic
Tilapiaz of Lake Chilwa (Malawi). Hydrobiologia 40,1:101-
119,

Moriarty, A. 1375, Wild Flowers of Malawl. Cape Town:
Purnell. 166 pp.

Morris, B. 1964, Mammals of Zoa Estate, Cholo. The
Nyasaland Journal 17(2):71-78.

Morse, D.E. 1281. The mineral industry of othear kast African
I

countrieo; Mzlawl, n Minerale Yearbook 1978-79. vel.
3: Area Reports: International. Ed. A.E. Schreck.

ashington, D.C.: U.S. Government Frinting Office. pp.
086, L0E3-39.

=

Myers, . 1976. The Leopard Pantnera pardus in Africa. IUCN
Moncgraph No. 3. Morges, Switzerland:  IUCN. 79 pp.

Naticnal Academy of Sciences (NAS) . 1972. S0ils of the Humid

Tropics.,  Washianguon, 0.C.:  NAS. 219 pp.

Nelson, U.D., ot al. 1977, Area Handboor  for Malawi.
Foreign Arca Ztudies, Armcrican Cniverszity, Arsa Handbook
No. 559-172. D.C ISGEC. 333 pp.

Novick, M. 1980. Energy scarcity and African development.
In Energy for Africa: Selected Readings. Eds. D. French
and P. Larson. Washington, p.C. - USATD. pon. 7-45,

Nurcse, G.T. 1978. Clanship in Central Malawi. Series
Alricina 12. ACra stonologlica et Linguistica No. 41.
Viennn Univerz:ity of Vionna, 113 jojol

O'Connor, A.M. 1973. The Geography of Tropical African
Developmarit . 4 Stedy of Soacial Fatterns of Econcomic
Change siace Irdependence. 2nd  od. Oxford: Pergamon
Press. 229 pp

Pachai, B., od. 1972. The Early History of Malawi.

Evanston: Noruhwesterrn University Press. 454 pp.
————— 1878. Land and Politics in Maiawl, 1875-1975. Modern
les No. 2. Kingston, Ontario: the Limectone

Page, M.E, L9736 Land and labor in rural Malawi: an

Pelletier, R.A. 1954, Nyasaland now Malawi. In Mineral
Resources of South-Central Africa. Cape Town: Oxford
University Press. pp. 205-207.

Pike, J.G. 13984, Malawi: 4 Political and Econoumic History.
Sew Vot Frodorick AL Pravger. 248 pp.

121


http:Select.ed

Pike, J.G 196¢th. The hydrology of Lexe Malawi., SMJ

————— . 1968¢c. The sunsoot/lake level relJtionship and the
control of fake dalawi. SMJ 21,2:48-59,

————— . 1372, Hydrology. In Malawi in Map:.. Eds. s. Agnew
and M. sStubhs, London: University of Loncor. pp. 34-
5.

Pike, J7.G., and G.r7T. Rimmington, 1565. Malawi: a
Guographical Study, Londen: Oxford ‘niversity Press.

229 pp.

Pole Evans, 1I.8. 1948, Roadside Observations on  the
Vegetation of East and Central Africa on =« Journey fron
Pretoria to Kenya Colony May 27th to September 10ch,
1938. Pretoria: Union of South Africa Deparvmart of
Agriculture., 205 op.

Pollock, N.H. 1371, Nvyasaland end Northern Rhodesia:
Corrvidor to the MNorth. Duguesne Studies Africun Saries
I Pittsbargh: Suguesne University press. 576 PR,

Pritchard, UM, 1579, Lanaform  and nardscape  In Afvica.

Arnold. 160 pp.

Rattray, J.M. 1578, The Grass Cover of Africa. FAD
Agriculturai Studies No. 49, Rome:  FAO. 168 pp.
Renson, H.G. 1369, “izh marketing in Malawi. Ministry of

AYriCuLltere, Jomba,

Roberts, &, a7, Birds of South Africa. 3rd ed. Cape

Robertson, C.L., and N.p. Sellick, 1923, The Climate of
Bhodessa, Nyasaland  and Mogambique Colony. Berlin:

Verlaa von Getridder Borntraeger. 19 PO.

Rosayro, R.A. de. 1974.  Vegetation of humid tropical Asia.
In Fatural Resources of Humid Tropical Asia. Paris:

UNESCO. oo, 17¢-195,

Ross-Macdonald, M., oad. 1971, Malawi. In The World wildlife
Guide.  London:  Threshold Books., pp. 45-47.

Rotberg, R.T. 1965, The Rise of Nationalisnm in Central
Africas the  Malking of Malawi and fambiia 1R73-1964.
Canbridaoe: Hocvard Jniversity Press. 160 js)al

Schiidt, R. 1969, Cattle in Malawi's southern region. SMJ

22,2:57-72,

O

122


http:Deparr--.rt

Schmidt, R, 1672, Cattle distribution, marketing and
development. In Malawi in Maps. Egds. S. Agnew and M,
Stubbs. London: University of London. pp. 50-91.

Schuiten, G.G.M., and o. Harcisnn. 975. An annotated list

3 L lwa (Maiawi, Central

Schultze, n.2., ang 0.8, Moo, 1974, Winter and zummer
insolaticn patterns or Southern Africa. South African
‘ 182-143,

m—— 1978,  Climate indices andg classification in relation
Jeography of southern Africa. In Blogocgraphj
0§y of Scuthern Africa. Ed. M.J. A Werger. The

Hague: ©Dr. W. JTunk bv Pulishers. pp. 19-5

Shroder, J.r. 19724, Gaonlegical Pistory ard structure of
Basement Complex. i Majawil in Maps. Bds. 5. Agnew and
M. Stubbs. London: University of London. pp. 20-21,

----- . 1972b. Geologica LSOy L pocks or post-Basement
Complex, rife-faulting,  nd mineral acourronces, In
Malavi in Maps, Eds. S. Aanew apd ™ Stihne, Tondon:

University of Lonaoen, oL -l

Smithers, R.H.N. 1966. The Mammals of Rhodesia, zambia and
Malawi. London: Collins., 159 Pp.

Stewart, MM, 13€e9. CREerUations on teptiles in northern
Malawi. sMJ 22,2:12~22

.

————— 19720 Relatic~ of fire o habisar preterence of small
mammals on the Nyixa Plateay, Mailawi., sMm7 25,1:33-42.

tewart, M.M.  znd V.d. Wilson, 1966, ferpetofavna of the
Nvika Ploteau (Malawi and Zanmiiaj . annals. Natal Mus.
18:287-
Stubbs, M. 1972a. Home language and national language
understood, 1966. In Malawi in Maps, Eds. s. Agnew and
M. Stubbs. London:  Univers ity of London Press pPp. 72~
73.
————— . La72k, Cistribution of population, 1966. In Malawi
in Maps. Eds. 3. Agnew and M. Stubbs. London:

University of London Press. pp. 56-57.

««««« 1572¢. crnsity af Poputation, 1966. 1n Malawil in Maps.
Fds. 3. Agnew and M. Stubbs. London: University of
London prags, Pp. 58~-59,

------ < 197200 punlie wlectricity Supply, 1969. In Malawi in
Maps. S.oAynew and M. Stubhs.  London: University

DF Toireds



LY

St\_u Jq, ."j". k:_ t\ Y :.‘,“;‘ B
Eds. 2. Agney
London Press,

ervices, 19499, In

Lawl o ln Maps.

Stubos, London: dniverzity of

Stubbs, M.; and A, Yeung. 972, Naturel regions, In Malawi
in  Mans. Eds. S, Agnew  and M. Siubos, Londen:
bniverslty ot London Press.  pp. 40-d1.

Sweeney, RLCUH. 1230, The  Chelonia of Nyasaland.
Protectorawe. The Nyasaland Journsl L2:35-50.

------ o 19510 snakes of yvosalund The Mvasaland Sccioty and
Nyasaland Covernasnt Zomba. 200 P.

Technical ASsislance Information Clearing  tHouse  (TAICH).
1977, D?velopment asslstance Prograns of 1.3, Hon-~Profit
Organizations., 19 olal

3

4

G. Peoples of  the Lahe Nyasa Region, East
frica Part [. Londoa: Oxford University Press.

Tew,. M. LY5
Central A
131 op.

\

Tobias, »,v, 1972, The mon who

camz before Malawian history,
noothe  Esric  Highero  Af Malanri, wa. . ?achail.
LUANGTTN Varthweste rn University Pross. oop. 1-16.

Tolba, M. 1979, The State of the %World Environment 1979,
Occasicnal  Paper  No. 79-34. African  Environmenc:
Environmerntal  Studies  and Pegional  Planning  Bulletin,
Dakar: LNDA. 24 po,

;oxtqu:c, S0 eVl w.limate Z: Celiperature., In Malawl in
@aps. A3 5. fanew oand ML Stubbs, London: Snivarsicy
of london Press. po. 08-29.

. 70, aumidity,  sunshi ne, cloudiness,
In Malawi in . 5. Agnew and M. Stubbs.  London:

dniversity of London Peoes, ne. 30~

-l

Trzyna, 7.C., and E.V. Coan. 1976, World Directory of
Environmental Organizations. Second Fdi*‘on. Ruhlic
Affaivs Clear inghonse, Claremont, California. 258§ Pp.

United Nations fepartment  of  Boonomic  and  Social Affairs
VUNDESA) . 1973, Malawi . fn Ground HWeter in Africa.
New York: (Unit

ed Nations, pp. 11i-110.

U.S5. Agency for Internacional Development  (USAID) ., 1979a.
Malawi: & Renort ro o the Congress

Poon Devalonment Neceds
and  Opportuaiticos ; Cooparation  in Southern  Africa.
washington, 0.C.: USaAn. 93 0no.

~~~~~ . 1979h, Ervironmental and Natural Resource Management
in Developing Countries: o Report to Congress. vVol. 1:
Report. Wash:ngton, D.C.: USAID. 184 pp.

124
Lol e



USAID. 1981a. All Dnata Currently Available on Malawi.
Washington, D.C.: USAID/DIU/ESDS.

----- 1981h. Malawi: Country Caevelopment Strategy
Statement FY33. Washington, D.C.: USAID. 68 pp.

————— . 1881c. Project Design information. Malawi,
Washingron, D.C.: USAIL, INQUIRE. 5 October 1981.
Computerized data-base, in-house access,

U.5. Department of Agriculcure  (USDA) . 1980. Tndices of
Agricultural Production in  Africa and the NR2ar RBast,
1970-79. Statlisticel Bulletin No. 37. Washington,

D.C.: U.S. Government Frinting Office. c©4 Pp.

U.S. Department of interior. Fish and wildlife Service,
1980. List of endangercd and threatened wildlife and
plants.  Federal Pegilster 45(99):33768-33783.. {Tues., 20
May 1980, parc I1.)

U.s. Environmental Protection Agency (EPA) . 1977,
Environmental Reports Summaries, vol, 1: Africa, Asia,
Australia, September 1972 through June 1976.

Washington, D.C.: ngepa. 185 pn.

Van den Berghe, L., ard F.L. Lambrecht, 1963. The
epidemiology and control of human trypanosomiasis in
Glossina moristans flybelt. American vournal of Tropical

Medicine and Hygicne 12,2:129-164.

Van der Leeden, F., ed. 1375, Water Resources Oof the World.
POst Washington, NY: water Information Center. 550 pp.

Webster, J.B. 1978, Drought and migraricn. the Lake Malawi
littoral as a region of refuge, In Proceedings of the

Symposium  on Drought  in Botswana. gd. M.r. Hinchey.
n.p.: Botswana Society and Clark University, pp. 148-
157.

Werger, M.J.A., ed. 1978. Biogeography and Ecology of
Southern Africa. 2 vols. Monographiae Biologicae, vol.
31. Ed. J. 1Illies. The Hague: Dr. W. Junk bv

Publishers. 1,439 pp.

Werger, M.J.A., and B.J. Coetzee., 197§. The Sudano~Zambezian
Region. In Biegeography and hcology of Southern Africa.
Bd. M.J.n. Werger, The Hague: Dr. W. Junk by

Publishors. L:301-467,

Wernstedt, ... 195972 World C(limatic Data: Africa,
University  park, Pennsylvania: Pennsylvania State
University, Dept. of Geography. 101 Pp.



White, I'. 1978. f7he Afzcmontane Regisn. In Biogecgraphy and
Beology of Southern Africa. Ed. M.J.A. Werger. The
Hague: Dr., W. Junk bv Publishers. 1:463-3513.

"illiams, J.G., and N. Arlott. l9g1. A Fleld Guide to the
Birds of EFas* Africa. St. James Place, London: Collins.
415 pp.

Williams, T.D. 1978. Malawi: the Politics of Despair,
ITthaca: Cornell University Press. 339 op.

Williamson, & C. 197;. tlotes on some changes in the Malawian
diet aver the last 30 years., SMJ 25,2:49-53,

Williamson, J. 1974. Some edible fungi of Malawi. SMJ
27:2:47"74.

World Bank. 12g¢0. Malawi: Rey Issues in Agricultural
Deveiopnent, Washingten, D.C.: the World Bank.

————— . 1931. World Development Repoct 1981. Washington,
D.C.: World Bank. 192 Pp.

Young, A. 1972, soiis. Jn Malawi in Maps. Edes. s. Agnew

Stubbs, Londcen: Unviverzivy of London Press,

~~~~~ . 1976. Tropical Soils and Soil Survey. Cambridge:
Cambridge University Press. 468 pPp.



Appendix I

Demographic and Economic Characteristics

Table
Figure

Table
Table

Table
Table

Demographic Statisticg
Population Growth, 1360~2025, under
Different Fertilicy Assumptions

Economic Characteristics

Economiczlly Active Population, 1960 and
1870

Employment, 1976 and 1977

Annual Budget, 1976-77 to 1978-79

127



Table 1. Demographic Statistics &

Statistic Value Source

Total population (millions), 1977 5.8

Population density per sq km of land, 61.6 ;7 C
1979

Population density per sg km of cropland, 152.4 b, ¢
1979

Percentage of population in urban areas, 10.0 b
1280

Urban population growth rate (percent 6.8 b
per vyvear), 1970-80

Average annual population growth rate 2.8 b
(parcent), 1970-70

Percentags adult literacy, 1976 25.0

Per caplta share of GNP (Uss), 1979 200.0

a4 Other than health-related; see Table 23 for health-related

statistics.
b World Bank. 1981.
C PAO. 1980.
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A 2 High Fertility Continued

B = 4-Child Per Womian Average by 2000 and 31'5
30 — 3-Child Per Woiman Average by 2026 '

C = 3-Chiid Per Woman Average oy 2000 and

(2]
g 2-Child Per Wonian Average by 2010
; 20 17.6
L a8
[~
12,
28 C
10
0 | ]
1960 1980 2000 2025
YEAR

Figure 1, Pcpulation Growth, 1960 “o 2025 under Different Fertility Assumptions

Scurce: Futures Group., 1981.
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Table 2. Economic Characteri..tics

Gross National Product (GNP)

Total (milliong of USS), 1979
Per capita (J35Y, 1979

Gross Domestic Product (GDP), 1979

Total (millions of U5%)
Agricultural enctor, total (millions of Uss$)
Agricultural sector, growih rate, 1970-79 (percent)
Industrial sector, total (millions of US$)
Industrial sector, growth rate, 1970-79 (prrcent)
Manufacturing =ubsector, total (millions o~ Uss)
Manulactuving rubsector, agrowth rate, 1970-7Y
{percent)
Scrvices noctor, “otal (millions of Uss)
sServices sector, growth rate, 1970-79 (perrent)

Structure of Labor Moree

1,160.0
200.0

1,220.0
525.0
4.1
244.0
7.0
146.0
6.7

451.0
9.1

Agrrcultnrve 1979 (porcent) 36
Industry, 1979 (porcent) 5
Services, 1979 (percent) 9
I —— q

Source:  World Bank., 1981,
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Table 3, Economically Active Population, 1960 and 1970

|
1962 l 1970
3\ 1 - ! - ' i . H— 1 .
Males l Females | Total [ Males | Females | Total
| T P — |
Agnculture, etc. 954 f 634 ! LesR | 1095 ! 127 | 1823
Industry 42 l S 7 67 4 75
Services. Oy i 18 :: 42 I iy 37 143
-6, | ! ‘
Totsr 1,060 ( 637 ’ L7y i 1,273 ’ 773 ‘ 2,046
t
Source: Europa. 1980,
Table 4. Employment, 1976 and 1977
1
19;6 ' 1977
Pnvate Government Total ! Private ! Government | Total
e e m e | S R (S
Auniculture, forestrv and Ashing 04,107 5,220 | 103,391 ! 111 0 20,310 133, 3Rs
Miag and quarrying i.05 2 1,093 [N H 5049
Manufacturing . . . RERIIR) 11y 30,024 30,340 ‘ 1,097 31,417
Electnicity and wates i AR R DY} | AN ' RS i 0 2,781
Building and constracuon i 15,741 | 3. 307 1,13 17,04y ' $.05¢ 12,233
Trade, o, s and restaurants | 20,77 i — 20,714 : 17,012 ! LAY 18,207
Transport, storage and communica- |
tlous . 10,007 1,423 12,510 | 11,955 ! 3,731 15,086
Financial ~ervices. . . 133t 64 w0 | S.428 <59 5,027
Community, socal and personal '
services excl. domeatic jervices), 10,443 yl40 H1,507 i 433 35,740 44.773
Tortaw 194,013 70,110 104,121 ' 207,032 6, 500 175,628
i

* Figures refer to employees in establishments with

unpaid family workers,

Source:

Europa.
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Table 5. Annual Budget, 1976-~77 to 1978~79

| |
Ravenue ' 1976/77 ' 1977:78 , 1978/79 ExpeEnDITURY ’ 1976/77 ’ 1977173 ‘ 197379

. , i
Iocome taxes . . 35.28 {’ 4313 ’ 49.10 Education , f4.17 'I 13,19 l' 20 412
Import duties 13 .12 16, 0g 17 00 Health . . .00 3 hy 12258
Excise duties ! 4.20 ! 4 47 5.04 Housung . * 50 1.0 ‘ 9 1
Surtax L1y go 1y o8 19 61 Natural resources 0.4 1 15.10 Jo Y9

Licenses and other in- ! ‘ Public works and com- ' }
direct tanes ' ogn | NEE , 2.5; muincations oo 1y 3003 NeL.ogn
Current transters S 5000 3o Ty Defenca l 7.0 13 53 ) 1732
Fees, sales and recoterjes | $.00 y 53 , 5. 38 Admmistration l 22.00 I 25 17 [ 25,93
Interest and loan revm- ! ' Economic servicns T [t as f 12 29
bursement . Y J - on 5. 8y ablic deot chargs !‘ AT S S I R
Capital trunsiers . ouT o 1t 13 itos3 f2ther services . . 0.33 | 11.08 f 15 Ts

Other receipts I 540 | 11 52 ! Ly 15 ’ ! l

| i o —e | !
Torat S| 10521 l 112 34 |17y 42 TotaL L 139055 | 194 35 ,f 15482

3 , . .

Note: All figures are in millions of Malawi Kwacka (K). At the 1980
exchange rate, 1 kwacka = US $1.24.

Source: [Lurova, 19280.
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Eppendix II
Land Tenure, Reserved Land, Forestry,

and Wildlife Legislation

Table 1. Land Tenure and Reserved Land
Table 2. Forust Protection and Exploitation
Table 3. Wildlife and Fisheries
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Table 1. Land Tenure and reserved Land

Lands Ordinance (Native Locaricorne) (No. 5), 1904.

Crown Lands Ordinance, 1912. Disposal of Crown land by
auction.

Native Tenan tcs (Agreement) Crdinance, 1914.

Nazive Renws (Private rstates) Ordinance, 1917.

Native Iocaticn Ordinance, 1928,

Natives on Private Estates Ordinance, 1928.

Native Trees and Lards, 1336.

Native Trust Lend O-der in Council, 1936

Acquisiticn of Land for Public bPurpesz2s Act. (No. 19),
1948,

Ine Town and courtry Planning Act. iNo, 30), 194s.
Includes Planning Committees and establishment of Town

Planning Couct. Ordinance, Subisdiary Legislation,
1966, 1948.

Planning (sSub~division control) Act.  (No. 11), 1958.
Makes provision for the control of Sub-division of land
outside Town Flanning Areas. Incindes estaplisnment of

Contrsl FRoards 3Sub-division Control Rules (under the
Act.), TN po. 118, 19sg,

Africans on Privats FEstaras Acre. (MNo. 12y, 1962.
Includes crderly development of aericultural land.

datural Resources Legislation (Amdt.) Ordinance 1963
(G.N. No. 2C).

Protected Places and Areas (Malawi Broadcoasting
Corporation! Order, 1964, (G.N. 124}, 1965 (pmended

L9668, 1663),
Control of Land (Msenjere Area) Order, 1970 (C.N. No.
A7) lunder the 1965 Laod Act).

Monuments ACiz, (No 34y, 1955, Provisicn for
preservation  and protection of flaces of diztinctive
natural  Leauty: sites, voailding and  objects  of

archaeological, historical inter=st, eto.; o stabllshes an
Advizory Committee, erc,

The Land aAct (No. 25), 1965. Subsidiary Legislaticn:
L5362, 1967, 1968,

Customary Land {Developmeat; Act. (No, 5), 1967.
Praovides ascertainment of rights and interests; also

better agriculturail development.

Local Land Boards Act. (Ne. 7), 1967. An Act to provide
for the establishment ana powers of local land boards.
Registered Land Act. (No. &), 1967,

Faticnal Parks Act (No. 33); 1969, Provides for the
establishment of national parks, ror the preservation
therein of animais and vegetation, etc. National Parks
Regulations (No. 38), 1973.

Source: Johnson and Johnson. 1977.

134



Table 2. Forest Protection and Exploitation

1. The Forest Act, 1942. Controls and requlates forests and
forest produce. Subcidiary Legiszlation includes list of
forest reserves,

2. The Forest Ordinance, 1942, (Cap. 11%) The Forest
Produce (unalienated Customary Land) Protection, control
and managenent by District Councils (Amendment) Order
(under Secticon 9).

3. Forest Produce (customary Land) Protection, Control and
Managenent by the Diztrict Councils Order, (under 9 of
the Woresc Ordinance).

4. Forest Rules {undear 4 ands 13 of the Porest Ordinance
protects forests). Includes list of protected treeg,
etc., 1942,

5. Forest (Camping in Forest Reserves) Rules (under 4 (4)

(6) of the forest Ordinance. 1042,
6. Prchibition of Tapping of Palm Trees (Fort Johnston)

Rules (under 4 and 5 of the Forest Ordinance). 1942,
7. Protection, Control and Management  of  forest produce
(palms) Order, (under 9 of the Forest Ordinance) Same

for Bamkcos. 1947,

8. Nvasaland Forest, Chapter 119, 1942,

9. Forest Rules for various Diztricts, etc. 1964, 1965,
1966, 1983, Also some amendments.

10. Cotton (uprooting ang destruction) Order, 1965, (GN.
188, 1965).

1l. Order Under the: Forest Ordinance GN 23, 1966,

12, The vplant Protection act, 1949, Provices for tpe
eradication of pests and diseases destructive to plants
te prevent the introduction and spread of pests and
dizseases destructive to plants, ete.

Source: Johnson and Johnson., 1977,
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Table 3. Wildlife and Fisheries

Hide and Skin Trade Act, 1955 (Rules, 1954},

Wild Bird Protecticn Act, 1961, Makas further and better provisions for
protection of wild bisds. Includs. declaration of bird sanctueries, controlled
araas, atc. Lists of wotacted birus snd sessons of protection,

Wild B:rds Proteecnion (Contrelled Areas) Rulas under §§ 10, 24 of Wik irds
Promction (Ordinarice) (Amdt ) Rules, 1964.

Subsidiary Legislition. Bird Sanctuaries Proclamations {urkier the Wild Bird
Ordinance} 1928, 1925, 1936, 1249,

Impositon of Mumerical Limits Nctice (uncer § 8, Wild Glrds Protsction
Ordinance) Also, Declaration ot Controfled Arca (Under § 2, WB.P.O.), }Gic,[

Screnufic Anirnals Act; E xparimeants Regulations, 1961,

Crocodiie (4t ) Rules, 1963 1965, Crocodiles Act. (No. 12) 1968, Cantrol
and protection of cruocodijes.

Game (Amdtr) Ruies, 193 The Game ordinanca (Amendment} Act, 18G4,
The Gams Qrdinance ‘Cap. 137 Ordor (under sac. 3) Relates to declaration of
ML wi Nationdl Puik, The Gane Ordinance {Cop. 137) Varistions 1955, Nutice,
1668.

+

Wild Bircts Protectron Ordinance, Daclaration of Cantroiled Area, 1204, {(Cap.
138) Notce, 1368, .
Several Declaretions of various Infacted Arsss. Govt, Noticas, 1855, 1008,
1967, . . .
Control of Dissaces of Animala Act Now 41, 1957, ;

The Game Act, 1954 - Prassrvation snd oontrol of game. Includes Natlons)
Parks, Controllad Areas, Gamns Resorves, Licances (o hunt game, #i¢, Schaduios
describa  varlous game raserves, licance requlstions, etc. Gams Regerve
{Decleration} Order, 1870 (GM No. 288),

Several Rules promibiting and restricting hunting in spucific araus (all under §
48 of the Gama Act.) 1952, 1851, 1939,

Hippopotami (Protaction) Rures, 1858, (undsr § 46 (8) of :he Geme Act)

The Game Act, 1953 Mekas further and batter provision for the
prasesvation and controf of game, Ingludes eswablishment, requlations, ste. of
inational Parks, controijsg arogs, game reservas, also liconces to hunt game, etc,
Subsidiary Lagisiation: Doclaration of Contolled Aregas Notice {under § 7 of tha
Game Act.) Game Rules, 1954 (under § 46). Includes prohibited methods of
hunting resvrves, licencas, etc.

Fisheries Act Nao. 17, 1949, Provides for the requiation and control of
fishing, conservation of fish, licences, etc, Subsidiary Legislation: The Fisherias
(Commercial Fishing) Rules; Fisherins (Aquarist Trade, Commercia! Fishing)
Rules, Fisharies (Shors seine Nats) Rules, Fishories (Giil-Net Mewh) Rules;
Fisherizs {minimum takezble size) rules. -

Source: Johnson and Johnson. 1977.
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Appendix III

Natural Resources, Energy, Water,
and Hazardous Substances Leqgislation

Table 1. Natural Rescurces and Energy
Table 2 Water Resources
Table 3. Hazardous Substances
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¢ : [ IS s of
petrelegm Loty Faertang, orier D ratrgt e i,o1e8se,

The Munne egils v [onl] Fer (Mo, 3], 121 S ACt o requlsts the
1a18ing, racueg ord ooxnieg of minaral ol o Malgen Mining Hegulstions, 1937,
(1967} (urxier the Misira fictr Tha Mining Azt N0 2), 1837, A et 1o amand
and coatobdats the Laus 23 10 imaes ang ssnorebi includes prospsating, mining,
usa  8nd  Drotectio water Subsidiary Legisletion: Apnoiiment  of
Commitiioras, (4 Argie svciuced from procpecting . 1907 Auviharization,
1938, Miming Qrtinenes, 1687 1148p)

Quarries Segulriions, 1255 (Govt, Noties Mo, 10 ;

Explosiras Repiianicns (Covt Movies No, I05], 1BEE. Saphavives Act, 1956

Commencement (G2 No. 108) 1048,

Souree; Jolmson and Johnson. Ly,

Table 2. Water Resources

Waterworks Act, 1326, Provides for the establishmisnt of Watsr-Bosrds and
Nater areas and the estabiishm=nt and maintonance of weterworks in wich araes.

Mud: River Waterworks Acr, 1962 Providoes for sdministration and altgretion
nt the Mud: River water area and Water Honrd, etc,

Mud: Hiver Watsrawoeks (Amar) By-Laws, Govt Notes No, W3, 1948 (aiso,
taa7, 1966, 1965, A0 19506 faty Rules, snd Ordinance {Amde) 1065, (Qrder
under this ordirance, 1055),

MEenotaxote isaier Caouncil (Warer Supplics Promctan) By-Lava GN, No.
<oi, 1567,

Blantyre Wiy Korks Act. (ncludse pravention of collution of Gethering ground

drourd water sdurces, IThis is administsted by tha Blaniyre Water Soard. All
other uch legialzticn i1 enacted by P Hamant.)

“WATER HESOUNCES Acy, Mie 1% X Jaag,w
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SOUrCey AL La77,

Johnson and Jonhmon, Pag
Table 3. flavordous Subsbtancoes

Mouiour Weeds Aer, 1935, Provides far erndication CF MO woode
subsidinry Legislition includos livt of noxicus vaseda,

Fertitizors, Fomm Fasde endd Remeciias Acy (Mo 120, 1970 {Requlations;
1970, Requletion, veglration, rearictleon and s of fertitliars, farm freds
and roradias, atn.

Redigctive Minvels  Ace, 1647, Rospulyees and controls presaeeting ond
mikng of raolowedve minorats and thais s

Phermecy aod Polsons Aar, 1067, Makes momn: peeistan Tor tho contro!d of
tha profession of phermesy and e Sadn w Crigpe aved poroes, subsidiory
Logitation: Vha Poicons List (1887): Soinons Putes 112492}, et amsnded (%65,
varlous amencimenes,

’

doarce:  Johason and Johasen., 1977

138


http:A4iiV~.NN

Table
Table
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Appendix IV

Vegetative Community Surveys

1.
2.
3.
4.

Grasses (Graminae), as observed in 1938
Wildflowers, 1975

Ferns, as observed in 1938

s0me Edible Fungi, 1974
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Source:

Table 1. Grasses (Graminae), as observed in 1938

Pole Evans.

et

Scientific Name

Andropterum variegatum

Brachiaria brizantha

Digitana scalarum

Eragrostis aspera
E. weberae

E. castellaneana

Hyparrhenia cymbaria
H. nyassae

H. tawha

e e

Melinis longicanda

Panicum maximem

Pennisetum polystachyon

Trychopteryx fructilosa

1943.
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Acalypha stublmannd
ACANTHACEAE
Advpneithes aspera
Acidaniioeny atquinocialls
(see Xladialiss calllanthus)
Acvceghahis callianihus
Aeodlanthas njassoe
Aerra leicirg
Aercliyromene abyssinica
Auscdvmomene chimperi
Afremanainn anguziifolium
Apatiissorthermim plobayuny
AlSiias mythensis
Adbues ap,
Aleatre sessiflora
Alspidis longifolia
Alse buchananii
Alve mawii
cAlse mzimbuna
AMARANTHACEAE
simaranthus hybrulas
AMARYLIIDACEAE

Ampricaerpa afniana

thioules

dueilomg apmpinntile

Aoy mbram mela

dartira hocki)
Asserlema wefuntichii
Antsopappus Listis
Anomazhecs grandiflora
Antherotrma naudingi
ARACEAE
Srecerone mexioing
Anstea data
ASCLEPLADACEAE
Aster huseveanug
Astripomosa malvaceae
Serteia gorgencg
Athriig ressariniaiia
cAzanra pererecna

Durlarsg senensis
Barfsria spinglons
B o AMINACEAE
Eeciren atovotiom
Berkheya zeyheri

Bidens steppia

Blaesia kivnieans
Dlepharis grandis
Booplwne sp.
BORACINACEAE
Norreria dibrochiats
Brackycorythis plostopiyfla
drachyricling togoense
Disciriorn hisp ides
Buctsera pulchra
Puchreeva similis
Bullriine aby:sinica
Buibophyllm axyprerum

CACTACEAE

Table 2.

Cadaba kirkii
CAESALPINLIACEAE
CAMPANULACEAE
CAPPARACEAE
CARYOPHYLLACEAE
Cagsla polytricha

Cephalaria pungens
Crrataihecd sesamaides
Ceropegia plipendula
Cerepegia pap:iilata
Chironiu laxijlora
Chivonia lerebsis
Chlorophytm sp.
Cleame hirts

Clemans welwitschii
Clematopsis scabinsifolia
Clomatepsis uhehensis
Clerodendrum retundifolium
Clerocendrum myricoides
Clerodendrurs c. f, wildii
Coczina adoensss
COMMELINACEAE
Comumelina africuna
Commelina aspera
Commpling B8y
Commeling newrophyila
Commeling xambesiaca
COMPOSITAE
CONVOLVULACEAE
Costus spectabilis
Crassocephalum rubens
Crassula alhe

Crassula argyrephylla
Cragsula globsilanoides
CRASSULACEAE
Craterostigma lineeolutum
Crinum gediceliation
Crocosmia surea
Crossandra greenstockii
Cratalaria laburnijolia
Crotalara lchnerpiora
Crotafana lazceolata
Crotalunig palinda
Cratalaria siuremas
CLUCURDITACEAL
Cyanatis forcundy
Cyanotis longifolia
Cyanotis specivsa
Cyernam adonanse
Cymoglossim geometricum
Cynorkis kassnerana
Cynorleic kirkri
Cyphiaip.

Cyrtanthus breviflorus
Cyrianthus welwitschii

Deasystachy: campanulata
Dvrura tnnoxia
Delphinium dascycanlon
Delphirium leroys

Wildflowers, 1975
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Delphinium sp.
Desmodium repandum
Dictiptera Leonotis
Dicgma anornala
Dicona sessiliflara
Dievarna pendulum
Distes vegeta

Dipeadi sp,
Drplolphiurs buchananii
DIPSACACEAL
Disa conainna

Dhsa erubescens

Disa hamasopetala

[ise hiracoris

Disa ornsthaniha

Disa robusta

Disa saxicola

Disa welwitseiii
DIOSCOREACEAE
Diovorea quartiniana
Ixspenis dicerockila
Dissotis canescens
Dissotis debilis

Dussons mellen

Dl enegambiensis
Dsiichos kilimandscharious
Drimia zombensis
Droseru madagascariensis
DROSERACEAE
Dyschoriste hildebrantii

[ milia favanica

Erica johnstoniana
ERICACEAE
ERIOCAULACEAE
Enocadon schimperi
Lsivspermum abyssinicum
Erlangea sp.

Erytheccephalum >ambesiarrum

Furamue undulata
Eulophia coelogizssa
Exdophia complunata
Fulophia auculista
Euiopiia euantha
Evlophia kirken
Ewlophia livingstoniana
Eulophia macrantha
Eulophia orthoplectra
Esdophis paivarana
Balophia sp.

Eulophia specivsa
Eulophia thomsonii
Eulophiu walleri
Eulophis xeyhert
Euphorbia depauperata
Exphorbia hiria
Fuphorbia zambesiuna
EUPHORBIACEAE

Floscopa glomerwa

Galium stenopiyllum
Gardinia subocauliy
Geniosporum paludosum
Genlisew hispidula
GENTIANACEAE
GERANIACEAE
Geranium nyasse
Ceranium vugans
Gerbera ambioua
Gerbera viridifoiia
Ceerbera welwitschii
Cererdiing angolensis
GESNERACEAE
Gladiolus wropurpureus
Gladiolus callianthus
Gladiolus evectiflorus
Gladiolus laxiflorus
Gladiolus melleri
Gladiolus natalensis
Gleriowa superba
Gloriosa virescens
Glossustelma carsonii
Chnidia buchananis
Grudia citrysantha
Clonotorus hoivini

GUTTIFERAE

Habenaria gonatosiphon
Hatenaria macrostele
Habenaria pubipetala
fishenariasg.

Havenarsa tentaculigera
Habenaria walleri
Huemanthus multiflorus
Hebenstretia dentata
Heluhrysum brassii
Helichrysum flammeiceps
Heitchryoum heroaceum
Helwievium lastii
Heliehrysies mitens
Helichrysum patulifolium
Helwchrysum serasum
Helichrysum whyteanum
dltiweayoia bracteosa
Hesperantha petitiana
Hewittia sublobata
Hibiscus fusas

Hibiscus thodarnithus
Hybanthus enngaspenmus
Hypericophyllum scabridum
Hypericum peplidifalium
Hyperieum revolutum
HYPOXIDACEAE
Hypoxis dregei

Hypoxis obtusa

Impatiens gomphophyila
Impatiens hochsteiters

Impatiens richardsioe



Impaticrs schulzians
Iudigofere atriceps
Indigofere denaroides
Inwls elomerata
Ipewiacs ul pina
Iposssea pes—aprar
IRIDACEAE

Laglossa grandiflory

Jasmesians me periofobannis
Jrezticta strrata

Faempfriia acthioyica
Koeragfesiz decorn
Naemnioris rhodzsica
Farmnferia rosea
Kalonchoe lunceolata
1 grantii
vilineanolia

Kriphah

/’\.’1[‘{"'1“
Frphoti sp.

Kniphefia splendida
Slaionig rateaalensis
Noramla coccinied

Noheutin cuspidata

LABIATAL

Liactuga calophylla
[z lastorhiza
Luogeneria sphaerica
looeeia alata

Iintara imnars
Lasernusia erytirantha
Lapetrousia grandifolia

{s0e Anomatizca grandiflora)

LENTIRUTLARLCEAE
Ceorous decatonty

Iy wyasser

[aghtfootia ylomerata
TALLACH AL

Lipesis neglecta

Lipairls nervosa

Dippta fuavanicd

! okedia Blantyrensis
Lapelin intertexta
laotelic 1mldlraedis
JORANTHACEAL
Lavexshus albizziar
Loescos bluantyrianug
Loraachics ceriflorus
Losdzvigna ectuwalvis

LYTUHREACEAL

Mmreyloma axillare
MALVACLEAL
Aargurette rosed
MELASTOMATACEAF
Moseardica fostidu
onspriz giedlariondes
Mevusd eaeusta

Meran whimpar

Table 2,

Moraes sp.

Moraea textilis
Moroea thomsonis
Muquna poggei
Mbecuna pruriens
Muvdannia simplex

Nervilia sp.

Nessea jleribunda
Nicandra physalodes
NYMPAAEACEAE
Nymphaea caerules

Oberonia disticha
OCHNACEAE

Ochna macrocalyx
OLEACEA
ONAGRACEAE
ORCHIDACEAE
Orthasiphon allenii
Orthosiphon rubicundus
OCROGCANCHACEAE
Ornbaniche minor
(Dstegspermum monocephaliom
Otomerr elatior
OXALIDACEAE
Oxalis chapmanioe
Oxalis corniuculata

sehvearpus lineelatus
PAPAVERACEAL
PAPILIONACEAE
Parochetus cortmunis
Pavonta columella
Pueonta patens
Pavonta urens

EDALLACLAE
Pelagonium luridum
Pentanuia schwernfurthn
Pentas geophila
Pentus lonyiflors
Physalis peruviana
Pimpinella huillensis
Platycoryne crocea
Platycoryne inediocris
Polycarpara eriantha
Polygala albida
Polygala macrostigma
Polygala petitiona
Polygala virgata var, decora.
POLYGALACEAE
POLYGONACEAE
Polygonum strigosum
Polystachya johnstonis
Polystachyas.p.
PROTEACEAE
Protea argolensis
Pymostaclsys stuhlmanni
Pyanastachys urticifolia

(areed veriont)

Source:
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continued

Radinosiphon leptostaciya
RANUNCULACEAE
Ravnadus recse
Rhamphicarpa tubulosa
Rhipsalis baccifera
Rontulea campanuloides
ROSACEAE
RUBIACEAE

Rubus elliptirus

Ruselli a prostrata snsu

Salvia coccina
Satyrium enomalum
Satyrium atherstonei
Satyrium breve
Satyriurm buchananii
Satyrium neglectum
Scabiosa austro-africana
Schwartzkoptha lastii
Scilia buchananii

Sailla cordifolia

Scilla natalensis

Seilla rigidifolia
SCROPHULARIACEAE
Scutellaria peucifolia
Sebaea grandis

Sebaea longicaulis
SELAGINACEAE

Selago thomsonii var thomsonii

Selygo thyrsoidea
Sesamum angolense
SOLANACEAE
Solanum panduriforme
Sopubia ramasa
Sparrmannia nianacarpa
Sphenostylis marginata
Sphenvstylis stenocarpa
Stathmostelma panziflorum
Stathmostelina spectabile
Stenaglottis fimbriata
Streptocarpuy oucharanii
Streptocarpus erubescens
Streplocarpus goetzei
Striga asiatios

Striga gesneviodss
Striga pubiflora

Swertia johnsori

Moriarty. 1975.
142

TECOPHILAEACEAE
Tephrosia nyikensis
Thunberyia kirkiana
Thunbergia lancifolia
THYMEL AEACEAE
TILIACEAE
Trachyandra seltii
Trochycalymma cristatum
T'richodesma hociii
Trichodesina physaloides
Trichodesmn zeyloriesns
Trifolium simense
Tritonia laxifolia
Trochomeria macrocarpa
Tulbaghia cameronis

TURNERACEAE

UMBELLIFERAE
Utricularia livida
Utricularia reflexa

Vel LOZLACEAE
Vellawiz . feer Xovomhyta)
VERBENACEAL
Vernonia adocnsis
Vemonio chieropappa
Vermoniz gerboriformis
Vermonia peter sif
Verronia puskrana
Vernonia wuperhs
Vigna pygmaza

Vigra vexillata

Viola abyssiniza

VIOLACEAE

IWahlenbergia virgata
Waileria mackenzii
Wormskoldia longipedunculata
Whunmbea tenuis

Xerophyta sp.

ZINGERBERACEAL



Table 3. Ferns, as observed in 1938

Scientific Name

Asmunda regalis

Dryopteris thelypteris

Dryopteris sp.

Lonchitus pubescens

Nephrolepis cordifolia

Pelloea virides

—
-~
[



Table 4.

Some Edible Fungi, 1974

GROUP GENERA
1. Agaricus
2. Amanita
3. Cantharellus
Gili Fungi 4. Lactarius
or 5. Leminus
Agarics 6. Lepiota
7. Micropsalliota
8. Psathyrella
9. Russula
10. Termitomyces
11. Volvariella
12.  Gyroporus
13. Phacogyroporus
Pore Fungi | 14, Phlebopus
or | 15.  Pulveroboletus
Boletes 16. Strobilomyces
17. Guillus
18. Tubosaeta
19. Xerocomus
20. Clavaria
Other Types 21.  Auricularia

Source:

Williamson,

1974,
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Appendix Vv

Wildlife Information

Vertebrates Listed by the IUCN

List cf Reptilesz Collected by Stewart
(1269) in Northern Malawi

Annotated List of National Parks and
Game Reserves

Inventory of Natural Resources and
Facilities in Kasungu, Lengwe, and Nyika
National Parks in Malawi



BIACK RUI

fiiceros Divorn

Ucdes PERISSODACTY LA
Vulncrabie. Distrt UM Ty Jid A ats Al nican
Fopulation Lhought Co b twela LU 0K wad 30,000
with the ctnsmun tigure perhaps che more realiscic, Docliiie atboibutod to poaching
ter o LCs huto andihabitat losz. Protected by law and wivcurs 6 fUtea h d

fvsefves, alChou proteccion 1s OlCen in-lllf:fill.‘.lll. il Shnsec

a3t

cliect vdit o Lrade dnothine horn and paccCiculacty on oz Aot bt lon Lo A

cIMIDEL

DLSTRIBUT ALTrcan savanna zone. Futgorly widessreidd troe Suuth West Atcical
;,.‘-uu;:_.._- suuthuestern Cape Brovine nuith Lthroouph Botawins, Kaodosia, il zatibigques,
Milawd, Zauwhia, Anguia, Zaire, Tadnsarda, tpandys and BEeoya t elidita ) EChtng g and
Lhe Sudan chence westwards Lo the Cemttal Alcican ELpiie, et hooa Cumetouis wil
Cnad. slso tn Yigerin and fucther vest, bat no laug thic s
sfill tu be tonnd Over mount of Che eatuusive arca im » heea lucally
vElel®ingted, with the survivars scaltered in remnant pepelat ions, Loty T poarks
dind resetves, For detailed acdounts oi distribution sce L2 13 ol

= POPULAT [ON HOL hnowu with any precisico but probably [0, e = b3 000 atisd evet , uhere

g deplc :u.-:.__ The following rough esttmates have been oot 3 hEATracal: 0 1L
23)0 Svuih West AfricafNamibaa: 16 (28) oc ‘approxeictelsy Y UIth heris LHan

80 p-r cent in Etosha Nacional Park' (18); Rhod

Cepori indicited the specizs was ‘holding its own' 4

Vailey, where a 1973 UN/FAO survey had arcived 4t an estishie ot L2 (000 i enr
dbsulute winiwum of 4000 (1); Tanzania:  in Che Low Choosgmds Lda) b=kl (27%))

Consegvative ostimarte ot 12,000°(19) 7 Kenva: 19727728 c¢atimite b vunly 1400 1),
Comparcd with 4500 tn 1976 and 11,000 in 1968 (20), Toava hat;

falliay trom 6000 in 1368 to 2500 1a 1976 (20)- Hgandas L

and pussibly endunpered (8); Sudan: on the verge WE vxLaineTi

Eduite. JT leaas iadld (26), rare (5), wnithe

Angolal  threatencd (5), su € tow bundreds, (28) ) i 1472 Wby Cehurts, wete

provably less chan 40 10 Che Parque Nacdional o tond ard g saell popoulat tons s ahe

Cusndo-Lubange controlled hunting aiess (16):

‘ Lt ¢ bens (28) Hwin
in‘the tens (28); no contirmad siphting. 1 t lcast viars. vou gl
speCies may afill survive in the propused Omo Bal ions! Fark io tiee [isciiel (4 )iz
(. -t in Fhe tens (28)0 Chad:s abouc 25 (10) s thiy (arinet :

¢ Rational dnsStitute for the Conservaci=sn ol Lhe e havitig teoent 1w st o

fRal note have been seen sipce 1954 (L) Malawi: o}

U35t Uhe tons i g) .
BoLsvan.:: raxe (3), in thie cens (28) .

BITAT AND ECOLOGY Transitional sune oo coobne Seiuw ( prasa ol St LUt
(24}, preferab thiCk Choen hushior acacid scrub, L S1iso tar dpazit coudiby d
orcastotdlly everpreen torest (238). bLlack cliing WS Ao ldves O s
variety ol bushes andoshrubs ) it is usually tnacc JUL dne Lin JLul fhe o
t13: =4). The ovnly stable social unil is Che wother-clis bl o Clatvany AR vcalt
t3sprouddied by  the Cenule abauts overy 2A0% years 120 The Lostal ro petod L ing

appiaximately 15 months LIRE4)E

), Reptilia {1975)

Poaching for its hoirn which is counsidered by sany Astan

ve aplitudislac pruperties. World dewsnd tor riiuo horn nas ionGcreascil
reused L35 19) -
Tinzawia horn ferched (0.5, S45 per Kilo (o 197¢ and has risen o

e last tew yeurs 'and as 4 wonsequence the price has in

S, Oodn JydB-115).
From 1969-/6, 11,500 rhino horas, represencing approxipatety 5089 rhinve, were
caparted Lrum Kenya 419 20).  Progressive deteciuraction and loss ol habitat dee

Lo capldly dncresstog hussa pupulations poses aoother grave thrsof to the thinc'y

futice. In some areas e.g. Travo East Nactional Park, hab

tal destruccion by

elephunts, sumelloes sade wvorsd by drouvght, has ulso Lécp gettinental - R

Listed itu Appendix | of chie 1924 Converl bicn ol

el sictes ol vild Fduna and Flors, tradc o 14 0

s products thcelcloic Le subject To sCricl regoalacion by roavilyiug, tations

Lor pruvarily Comsercial purposes banned.  Listed wu Class B oot the [968

Ll veul ton

Cait C

A the Conservalion of Nature and Hatural Resources, amd as sool
miy only e nunted

L

f Cullected under special authortsation pranted by (he Compeliig
authoricy. lepally

totested throughoul ila range and cocuers in many ndtional parhn
Wil reselves, bul prutection is-otten inadequate (28).

Eftcctive proteclion against iaching. Conlrol

ol triade in rhlno A. A ban on the import of thino hurn 10 ASian <eutbries wuuld

HoeRtremoly b

EQ the Species.

[ Fur deéscripticn of animal see (25 7 12, 13, 29). Gruves lists 7

Abspecies (12).  In 192p, 74 miles and B5 lemales were held v 70 zow colicicrun:
(&1 bred snicaptivaty) (22).

i Amctican Embassy Kinshasa to US Departwent of State,
3 Mav. 1977,
2 Ansell, W.F.il. Parc 14. Orde: Perissodactyla in Mevster, g

dnd Seczer, W.W. (eds) The Mawnals ut Afvica.
A Idvatificgtiou Hanunl. Swithsonian lustilution Press,

'-i—‘a';hingtan. D.C.
g Arell HOF.H. 1969 and 1975.  8lack Bhincceros in 7
Qryx 100(3):  175-190 and 13(1): a3-84,
s Blowee, J. 1978, pers. cowmi,
3 Bothms, J. du P, 1975, Couservalion Status of Che larget

is n Africa. Riol. G w14 BI=YS

G. I, Hido, Mbujua, S.W. and Hetm [g_-:‘::jl‘. LS78:
Presiminary tlts from an aerlai census vl livestock and
<ildlife ot Kenya's Rangelands. fRerral Survey Technical
Hepurl Serles No. f.0 Kenya Rangeland EcGlugical MOnitoods,

L Mintstiy of Tourism and Wildiile, Renva.

i Borsc, J. and bandelorn, Po 1470. A blcld Guide to the Lasour
1 i Africa. Cullis Lundun

. Easg nl_r“_.;n- Wildlire Sociely scirentitace and Tuechnicnl
Coomutted. HKReport of the Working Crolp on the Distribalioa
4nd Status ot Esst Atcicau Manmals (977 Phase {3 lacpe
Mawma ls .,

C Frawe , G.W. 1971. 'The Hlack Rhinocetus Anduats 3 bY2-bYY,

10: Gricsood, 'LiR. %75, pers. comn,

i1 Goddard, J. 1970, Age Crateria and Vital Statistics o o

Slack Rhtnceros Population. E. Afr. Wildi. Joowar = lah=t2]y




L9l

L
225

23
2

26,
273
28

292

Groves, C.P. l967. Geograghic Variation in the tlack
Rhinoceros, Diceros bicornis (L. 1758). 2. SHULCLICTK .
32: 267-276.

Guggisberg, C.A.W. lY%bo. 3.0.8, Rhino. A Survival Book |

Andrc Deuts=cn.
Hey, D. 1977, pers. comm.

Honey, M. 1978, Hounting threat o Tanzanizs's Uiy pame.

New Alri an Mad + A3-=34

Hunetley, B.J. 1972, An Iateriw Scport on tlhe Status ol

Lata Book Spevius Angola.  Miwmed

Red

Jouberr, E. 1971. The bast and Presenr Distribut ten aml

Status uf the Black Rhinuceros (Diceres bicornts winn.

tn bouth West Africa, Madoqua L{4) - 33=-44.

1/3b)

Juubert , E. and Mostert, PoK.N. 1975, Distoibut:ion patter

did SCalus o1 swine mamwils in Nouth West Alcicas.
Hadoqua 9(1): 5-44.

Marcin, D. 1578. Threac to the rhinu, The bneiver
9 aprai, p.i.

Mouks, E. 1977. HNow Rhine is on the way uub din fcnya.
Atvizana 6(7): 21.

Hunhu_,'_':::.. L9778, pers. couwm,

Olney, F.J.5. {ed.} 1977, International Zoo Yeathooh Li,

Zoological Soec. of Londun.

Rodguers, A, 19/8, pers. comm.

Schenkel, R. and Schenkel-bulliger, L. i%os. ¢
Behivivur of the Black Rhinoceros (Dicecos bicoe
Verlag Paul Parey, tamburg and Beclin,

Sidney, J. 1965. The past and preseat distribucion of
trican ungulates. Trans. Zoei. Soc. Looadon 30,
Spinage, C.A. 1477, pers. coum.

Stephenson, J.A. 1977, pers. cooun.

Vincenc, J, 1877, pers. coma.

Walker, E.P. 1975. Mammals orf the World. The Johas

University Press, Baltimore and London.




871

CHEETAI

Aciuonyx jubatus (Sclhiceter, 1776)

Urdet LARNIVOEA Family

STATUS Vulner.abile. verely reduced and fuces 3 prospect ol facreasing at singularily <usceptible vo discase, rarnivorc competifion, .hilts in prev Clmmuit sy
trition and even wure linized distcibution as the human g Lotapimds into b 5 in vegetation contigucation, and other matural liwiting factors.
its favaired Halitais tnside nacdionnl parks and eh T 1Ls peeg ifs stahility in protectvd areas shows a declive. included in An cid iy
ts f ¥ i

aunvt be reparded as =nfion un Intuer

Liovnal Trade in Endang ‘ted Species of Wild Fauna aud
trade in these anipals between acceding

natiuns is subject to severe

U ithe African race. A, j. jubstus:  south ol the =ahara Higo oo trade for primarily couc e rcial porposcs 1s banne Th faternational
Sumaila to southeon Afri AL present, survives thro hont such vl its 3 deltedegaricn operaced a three-year voluntary I bership on

= O LU sul 1n much reduced suebers and seéns to dimmors) v whizie provecred cheetal furs an 1971774, The moratoriua has vorked widerately well 'n

[Oiwed 1t [ :

in natraonal par and ge:

5 and outilvers: CELLALD covntries but has Leca widely disgeparded ia Frane e ity 5pha

iNCredsea.,

vives., Its discciburion is fiscont

VALY 110m Copeabn L0 Farfe — OF evén T Cs whore it owifh loomeriy scandinaviasan lapan, where the dimand for sfted 1y has

coearsun. { The Asiatic race, 4, j. v erly ocur rred drow Sind, protocced hy flac tn [ran and the DSSK, 4130 in severa eSeOvVenL AR irai.

Atpha tan and soothi=rn Kus=sia westu itds Syria und Sy £ Ly

{althouegh st Lhors rejp« this as a 1pargte roce bvcnisarnids ol ...J-:;Jtubll.'.'.) Lo vhangy, the o vrati
drruss Nepth Africe to Hio Jde Uso Nouw - knowst certain tvan iin V Ot -t he wervaction requig

£, patticulacly

Turkseu/Alghan bordec. (1; 4)

parks .and vl enforceme:

uf protective lawvs

i sL.t sion ol rootral so that unly individual nuiscnce aimais

The 1 iming African populat way total s bt Te i vl depredacion weenrs, conttol of over razing, ond protection of

range oi BUOD-25,000. Houph estiwates of populat ion ik wild prey species to reduve rish ot predation va doaestic animals. At i vage
;-._‘l'..'_.,,“‘:.. wmd, lor order of magnitnde purjuise L3 legiiisite daterescs of ranchland conmunifics :n Mrica hanld b revoy-

thap 2K a6 Keava, less than 200 an Uganda, lers than v ok tleed espectaliy in those arrdas whece pastoratists are ILteapting uppr: o liye-
in Anpola, less cf 1000 ta Zambia, 204) in Mozawbique, 50 in Malawr, 2000 in stock husbaudry Gud sucetices need fo protect themselves in the event of undue
Botswang, 400 in R sia, 15 in South West Africa, /00 in Soath rica, Jess predation.
than 1000 throughout the Sahel zone, a few hundred in che s2yauna voodland S zoae o
atrica, cather more than 1000 in Sudan, around 100 in Ethiopia, 300 i & Ellernan, 'J.R., and Hocrison-Scett, T.C.5. (1951)¢ Chockli
and 300 ve le.s an Zotre. 1 tough terms, Lhesw rigut:e 1 Cuige 1y zlaearcti R
at hall the cheetah totals in Africa in 1960, and present figures comiad seum (hatural Histocy):
reduced by one hall within asother 10 years, pecha by 1HBO, a5 iresule 2 Fivouz, E. (i1974): Lhvironment lran. Motional Society for
of degradatics or ioss ol habicat, sud over—lunting, particolarcly by ranchers, Lhe Conservation of ?t.\:uf-?.l_'i!:ﬂ-a-lms and Human Eavircnoent,
Two Sunmal dealers ure believed to have caughe IHW cheecabs tn B b wdies Tehran, Iran,
1862, either for expust te the world's zuvos avd safari parks ur tor tcanslocat ion 1% Myers, N. (1975): The Cheetah, Aciconvx jubat in Africa.,
toother packs of Africa.(3; 5; &) Iran: now estinated at wore than 250 IUCKR Monoygraph 4. 1UCH, m:gu.’ﬁl?é?ai:.[{fh
(E. Firouz 1975, pers. comm. ) 4 Talbut, L.H. (1960): A look at threatened species: Repur: un
some antmals of the Hiddle East and southecs 1a whitch ace
HAE] Open semi-arid prassinnds (but seldom areas of 1all yiass) worubland thicatened with extersination. Uryx 5: 153-293.
foccusionally ite der and various types of savauna woodl: in ail Laes, i Eicl

o Hoovon (19223 Remacks il present discribution and
A walad.

essentially in asseciation with medium or saall-sized herhivores, cxceptionel?

of some South Alrican carnivores, J. %n.
. Assuc.- 2{11): 9-i6.

furest warging Lul never forest itselt. Thess habitals are being roduced by

apricalture, degrodation of sangelands und competition from domest 1o stoch Yol tow
ing upon INLTEasing ScLupation by human cumsunities. loss aand dep=adation
habitat und associared depletion of prey species have bLeen the principal tactis

in the cheetah's decline.(3)

CONGERVATION_HES Totally protected in almust every country wvrcept
South Altiva and ia, whese it is still comsidervd vermin Coume iibiag Ve s-
lavion pendings. Ranchiug interests in Kenya, Tanzant4, Zawbia, Ehoarsia and
Angola. Naw.bis and Soath Africa, lhowever, often dest roy cheetah Suge
maranding livestock. The cheetab occurs in less than half @

‘tid ut
woparks g (s
and teials no moce than 3000 suimals in these protected areas.

when it is reduced to celice pupulations in isolation from vach wiher, it
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LEUFAKD

VURA tanaly FELIDAE

and

ive Laken a

Vulnerabie. Exterminated from large pacts of its forwec ran

elzewhere.  In svde oreas persecution wud luss of habitae |

P4t leasc rive Buc

AL s sl widespr

sfaphic races arc throatened with
n(.“s.ih,_; guod nuobers, even inore dulng w@hen not

parsccuced,

LISTRIBUTION Africa, und wdest of southern Asia Irum Turkey acre and
China te Korea, scuthbwards ©a Arabi y wt2 banka and Java. Now 2y lucal aud rare
io the desert arcvas of nurthern Atricd aud the Middle Fasg. Maechi the L wide—-

apeesd of the felids; 1r is still cowsun vhere Prey 1s plentstul and protcction
assurcd, but has declined significantly and someciges erit ically au wbout half ot

Africa. Exterminated §row large parts ol its Foromer tan in southern Alrica,
wastery Africa (nutably Suswlia aad Ethiopie), and certain sectors of We t frica
{especially in rthe cuastal stactes). Depleted elsevhicre, notably jutts ot Renya,
nutthern Tanzanie, westero Zambia, hgamiland in Botswana, pPacta of Angul: and
Hozambique, also Chad, Mal:i aud Senegal, and parts ot the coastal stuates ol Hest
Alrica.

"o
deforestation, and Jdepletiou of its Prey. In ureas raken uver tog dgriculture and

ATION The levpard has had to Eive Wiy to the advaiice of dgriculture,

stock-raitsing it has been erther exterminated or depleted, but it is still wide-
spread and satntaining jood nuabers shere it persists. Buting the 1900 leopards
were relentlessly trapped to meet o worldwice demand Tor thesr tur=, and som:
populaiions were severely reduced. Eftorts Wile wdde LO correct fYis sltuadion 1o
sevetal Countrics, notably Tanzania, Zusbia and Eotsyuaig, tonal
predatur managesent policies.. Lo parts of southern Atrica, the ieopard i1s still
cunstdered vermin. (1-10) In saderately favourable habitats of the Zitre basin
cain foces il maintains a density of one to Elve Ut esen thiree sq-bio, and in
uptimdl babiiacs eveu cn= to every sq.km. In the @ivebe evod Tand 2ouc p
Preassure has varled greatly, and io large areas Jde

L2 Chrouih na

(VRETY
Sity Tizes L0 une gnbual per

Live sq . im. Hecouse Of tselse fly, an~dry and infertiie - uila, the miowho Liome
Will be aattle srfccred by luusan activities except for the 1U-15% per cent which
constitute aliuvial tloodplains or "damha" Ill'all'u},L Lysten., In South Aliica

fhick thorubuch iu the Kruger Park and an abundance vl dmpall ey permet densitics
s two leopatd to three sg. b, possibly higher, in o tew optim.) localities, with
30 estimited mintwum of 650 aniwals occupying the LFath's 1,817,004 ha.

HABITAT Leopards inhabit u variety of biomes, trom tropacal raun torest, piombie
woudlong, savanna and tocky aress with he AVY ur scattered vegetat

un tu the high,
cold regions of the ltiwsld tyas, and the suburbs of Hairobi.  In pencral, they are

still widely found o all bilowmes oL Africa south uf the Sabara veacept tor wuiright
descre. Une wumportant faccur is cover, both for Lhunting aml tar Lytng-up to teed
and rest.  Huoen modificativn of savam

5

ecolypus tends [u the rewmoval at tre
4nd bush, althoagh the levpurd has Proved to be exceptionally resilicat .l
tolerant of changes to irs habitar.

Ct The leopard is widely protected 4o a petive animal;
where not protected, as in Nigeria, South Africa and Hamibia, it 1s fully protected
in parks and reserves. Wiere it is still not protected or where it Prueys en wan's

SENVATLIUN MEASURES Tr.hl:.H
—_— s

increasing herds of dowestic stock 1t has been persecuted severcly.  Inferuat ional

Lo has be: Lece £° te curb Che draio oo prates
Lrappiog and sougplil

The International

[+ 1

sbed fal

of Cernany snd Swi

atid Japan. Lo 1973, che demand tur leapanil skiny was higler than o

Depand 15 puech.

s

dgu, except tor Japan which bought hardly any spotted turs in the lace L96U'5 o

bopulations frow illegal
through these same countries intc the world trade chann

5
Fur Trade Fodesation imposed a thiee-year voluntary ban un its

nbers' use of leopard skias, from Septecber 1971 to September V974, which vper -
tly well do the vnared Eingdom, marginally well in the Federal Bepabiac

tzerlana, and scarcely ac all in France, Letaly, Spiin, Scandinavia

befove,

teice as high in the principael consumer countries as Five ye

[ 4

15 now buying heavily.,  Tncluded in Appeidin 1 of the Convention on interpar il

Trads in Fadanger.

between scceding n

CUeivial pulpuse

t ITUN HE
loternationsl Conv

pared te it that the vildlife conservats mists have

44 that wl 1l

Battonal lur rrade

\LUKES

ranching conemnicy. [t chwoold 1ikewi

spectes of Wild Fiuna and Flora, 1973 tvade iu theke .aiinad
JLLONSs 1§ iulli—ll LO Severe restrictlon, trade far fiswaraiy
2 15 bunned,

FROPOSED Ihe leopard should cemuin in Appendix | or [l

eation until cthe livestock idustry in Atrics and Asim is pro-

Interest us leglitwate

v be hanned ta the wniog
until @ajur preducer an Cunsuaer Ccountri#s indicaie thete

reddiness L0 accept controls to repulate sustainued-yicld ofttake. In Africa

much severer penal
livestuck owners.

ties are requited to dete poaching and preventive killing Ly
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HILE CRUCODILE

Crocodylus nilot Laurenti, 1768

CODYLIA Fami'ly CHUCODYL I DAE

Urder

STATUS Vulacrable. Mosmbi- g | [RRLY cen -‘irl-_,t;l_.':!:, i

largely during the last 20 years to supply leather to mee

DISTEIRUT IO All Afcica ¢xcept the no vl

‘Gll:!:, P tc but probably few in the Cono Fut

coast of the Mediterranean and east to Syria; s0 in the S ychellen. Hem
extincs in Cape Province and rare in Natal scuth of Tugela 1.ver South Afcicd.

uction of haebitat jamm1

e. Irawning of swamps

i
rer human préssures, =

and lakes, and o 1y rwvhabidatation of
pecies. All re ¥
conservalivn measures, e total aduit population in Hatal is considered to be

fever than BIU animals.

- P [ T e
5 ports agree Ll pulations

ic.tored by stringent

Latge rivers and lakes, f matshes

wampsa .

Extensive literature, nol yel reviewed.

En Appendixz I o
Hild Fauna

mvention of

Crucodile

1enal

ed under

escarch progr
it has beeu exterminated

5 PROPOSED Lnforced protective !sgislation

ut the ciitire geographical range.
uld be co

oferation Ihe collecring of crocadil

«id their eggs

trolled. State Game Departients shonld assume
responsibility for controlling crocodile re
WCH Survival Service Cormission, throuvgh its
advice to ifoterested Government agencies for

ng and restocking projects. The

3
cialists Croup, off

MUHBERS 1N C

Still te be revicwed.

APTIVITY

el ?_!I’l; POTENTIAL IN CAPTIVITY Bearing of hile Crocodiles under controlled
condit:ons hias been shown to be quite feasibie.

1. King, F.W. and Brazawtis, P. (1971). Spedies identilfication
of Cusmercial Crocodilian Skins. Zoplopica  58(2): 15-70.
New York.

2 Cott, H.B. and Pooley, A.C. (1472). ihe Status of Crocodiles

in Africa.

INCH Publ. N.S. Suppi. Puaper i]:_—ﬂri';.-l:.

« Diver mouths and cstuaries

»

AFRICAN WILYL DOG

Lycaon pictus [Teosminck, 1820)

Ora IYURA Fawily CANIDAE
LTATUS Pepleted throvghout its range. VYulnerable to continued petsecutrion,
heink 31 and reduction in npumbers of natural prey.

I 10N Through th 3 regions of Alcics south of the Sahard, buc

MeEsST as

Ticied tOo pon-larming

castern

¥
#r az the lvory Coast
o

border of GCuinea thin north to Hali, Niger i the southern prrts gerin, (3)

Depleted throughout 15 range., Aan INK suivey ao 1971 aied &
ulizlde the nature resecves 1o South Atrica, abour 340 1g K
in hacal, che Crange kree Stsre &nd wost of the Cape

fepleted eluewhiere, videly

= northern pact ol Nawibia a

0 T natioral patks and outside; persistivg only an

t8; good populations wis

1in the proteceed ol CZanbia

owing to predailon oo the dosesiss enimals of the intregsing
i 1n national parxs, U 10 the Uuadil
(65 J.E. ticwby 1975, pers. cuaml)

*d savanna. Have beea cbserved at the sussmit of Me.

Fenya above 2700 m.{21)

ihey are relatively trce from p

s of moat Africen state:, hut orejudice against

fesery

. and they are still zcmecimes killed in protecesd

tection in Ethiopis, but enfcrcement in ditficulr

£f and probless of poor cussuniications I1n fewuale
: b2

y shouid be given (11}l proceciion of the lav;

carstully supervised and ess=d whetever possible.

ihey are primariiy diurnal sud bhunt in packs

ber. They ote © rintul )
play an ilwpoitant role in iheir
e Holton, M. {ip press): Notes on the current stotus and distri-

hution of scuwe la
P4y Dorsg, 3., and

mauszals

ge wammngls 1w Ethiopra.
deloe, 85 (1572} A [icld
_va '“E.’.LE' Collins, London.

e the larger

e v J., and Setzer, H.W. (1971): wmals of Alvica: an
1CE anusi. Smithsonisu Institetion Press, Weshing
n.C ==
“. Richter, W. von (19/2): Hemorks on preéscnt distribution snd

abundance or sone South African cerniveres. J. Sn. Afr. Wildl.

14
Hymt. Assec. 2 (1): 9-lb.




Table 2. List of reptiles collected by Stewart (1969) in

northern Malawi

Kinixys belliana belliana
Hemidactylus mabouia
Lygodactylus angularis
Lygedactylus capensis
Agama cynogaster
Chamaeleo dilepis
Chamaeleo qoetzel nyikae
Brookesiz nchisiensis
Mabuva striata

Mabuya varia wvaria
Mabuya varia nvikae

Riopa sgundevallid

Ablepharas wanibergii
Cordylus =ordylus
Geryvhwsauras Tlavigilaris
Chanaesaurus miopropus
Varans niloti-ag
Tyrhinps «rhismei i

Drereibems

Boasdon Iuligincsus
Mehelva nvassae
Fseudasplis cana
Duberria Inrrix

Telonoars ser

rlanaulacus

Psammophvlax ~ritaeniatus

™

5 pilbrenii
Lippii

Hinged Tortoise

Trepical Gecko
Angle~throated Gecko

Cape Dwarf Gecko

Tree Agama

Flap-necked Chameleon

Nyika Chameleon

Pitless Pygmy Chameleon
Two~-striped Skink

Savanna Variable Skink

Nyika Variable Skink
Sundevall's Skink

Wahlber:'s Snake-eyed Skink
Eastern arboreal Girdled Lizard
Tellow-throated Dlated Lizard
Grassland Snake-Lizard

Mila Monitor

Common Blind Burrowing Snake
African Pythen

House Snake

Nyassa File Snake

Mol¢ Srnakc

Slug-eating Snake

Tijer Snake

Montane Grass Snake

SUll Share

Aaroola 5en Snake

Royoms Lanag

Farnle=giossed Burrowing Snake
Cuntipede=eating 3nake
Black-recked Spitting Cebra
Bibron's Burrowing Viper
Snouted Night Adder

Puff Adder




Table 3. Annotated List of National varks and Game
Reserves.

Source: IUCN. 1977.
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MALAWI
AREA 118,484 sq. xm (of wvhich 24,406 *q. ko are surface water)
POPUIATION 4,039,583 (1966 census), 5,175,000 (1976 edtimate)

PARKS AND RESERVES LEGISLATION The Laad Act authorizes acquigition of customary
land and ¢ declaration as Public Land, which i3 then available for gazettement ag
National Park. The GCame Act 19%4) Preseribes a omeang for eatablishment of Came
Reserves and :dencifies Prohibited activitiee within these, The Hational Park

Act (1969) provides the mast conprehenaive control of all other activitien. No
National Park ®ay be reduced in area “ithout a specific resolution of Parliament.

A new comprehensive Flora and Fauna Ace ig in srepavation, desi, ned to jupersede
the Came Act and to make provision for AtTICIPr protection of wildlife resources
autside the Parky,

PARKS &ND RESERVES LEGISIATION Prior to 1973, Hational Parks snd Gaine Peservos
:é;;_?ﬁ;~?;;}ongAb:ll[y af the ame Division of he Departmear of Forentry and
Came 'n April 1973, as direc-cd by the President, & separace Department of
Yactonal Parks and Wildlife was catablished within the Ministry of Agriculture and
Harural Resources and now managrs four National Parks ane four Came Reserves {one
of the latter still at the prop.sal stage), e is 4lao responsaible for crop
protection nutside Reserves, A Principal Game Warden, responaible to the
Secretary [or Agriculture and Matural Resourcen, has three Regional Game Wardens
serving under aim. Each National Park g the ceiponaibility of a Senior Game
warden, dther staff includes 15 Game Rangers and lu0 Game Scours,

Departomnt of qational Parky and Nildlife, P.0. 8ox Joil, Lilongwe 3,

TOTAL AREA LNDER PROTECTION 1,042,601 ha (as per the following list, which
ﬁi?xdGEs substantinf—:Edittons ‘o areas 2.1, 2.2 and 3.1, <hich 1Ay not yet have
been gazetted, and 2ne Game Reserve which had not been finally approved and pyt on
& legal footing when lisc was prepared).

CTE

TR National Purk 04,385 ha
2.2 Kasungu Nativnal Park 220,320 ha
203 NHhota F oA Same Renerve P2 nea ha
2.4 Vunza Marsh Game Reserve (proposed) 103,040 ha
3o Lengee “atiomal ik 90,720 ha
3.2 Majete Gape Reserve 64,000 ha
3.3 Livonde Naticual Park 58,616 ha
3.4 Mwabvi Came Reserve 25,920 ha
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NAME Nyika Naticnali Park

TIPE NP TLOTIC FROV

LFCI\.l;_ RO ECTION Total

I Jaruary 1956, under the Game Ordinance (also known as
Park).

DATE ESTABLIS
Malawy N

GROCRAPHICAL LOUATION Abaar 483G b by rond north of Lilongue and 15 km west of
Livingatonta m Lk Matawis 5 G720 Fovn 0!

ALTITUDE 162000 e oy
AREA 04 IRS ba (93,100 by exclading areas of e-tenaiony, not yet gazetted).
LAND TENTER COdrrneent aunepenhin

A rouphly ovaid plareauw with wts long axis north-east to southe
aomergin of rhe Eaae Afvican ®ift Valley system,
Patle, which {9 one of the mast important water

.

PHYSICAL F¢
VQR[.—-!—(.‘;J '
Four big rivers orivinare vithin the
catchments in the oo and drain {nto Lake Mal.wi, notably the North Rukuru
tiver which sprars o et Tarcaua. The touperatara range 15 from below 0°0C
duting cold woarhe 1o 170 tn the waey sensor. Henn annual precipitation is
1140 om.

wForhe weate

VOL b the plagean cver 1200 m i rovared hvoa chort, open prassland

VEGETAL'T(N

dominated by fetya 510y ved et outayy r\ndr dtheca
abysainica. An oatimatad 2U-47 Las relict largely in valley
FAe—— e e . . :
hevts and o hllews or vallew 51 i Lover elovations ave Jeminated hy mixed

1

aouood Land,

NOTEWORTEHY

leapurd

Paclate cue Cvalaershie’ Fed Daty feni speaies, the
' ; thicpicus,

Broobgns Surchelll, warthe

1030 Cus

bushbuck DTVA, W cier Svlvicapra
grimmia, reetny Cpe i Anong

the mare oo onal
francelia A ESNE i ! LT
Jaclkson's

e piate t nged
X s and

TONTHC The Park was soned tn the 190708 Yanter Plan on the hania of the five
Tand=use cateporion dvvieiopsd by fhe Canadyan Yattonal Parks Service: Class |
special areas; Chavs D1 Matur,)l covirinenne areacy Clasa TIY tecer rqteoory Matural
environment aroar; Cleqy Y vl necdoor pecreation; Clags Vo latenaive use areaps,

AR g

DTSTURRANY

~uteyd

JITNCIES

Steviest threar ds wild {ive,originating
protection o0 che remaining foreet patches from

1 it

these annual hurna 1o a4 critioal prohien,
i

TOURISGYH PO vt anneativ: facaiities inclade four chaiets each wich
tonr sinndie 0 G anhite pas, e DA b o unpaved roads are for the most

part pasnanie TRroaghont e yeae .

IFIC nent iy oestabiished wildiifo research officer.

SPECEAL SUTUNTIONC s A b 1TIF e Atopreaent cmly an office with sldnimal pepel pment

v azena

Vel e e T el Vet na

to Milawi'e National Parks and Came Reserves.
ba, Malauwr, 118 pp.
al_Commmnitien of Malawi National Park (Nyika

Loverament

LEMON, Paul C,

franter, Zouwba, Malawi, 70 pp.
dyita Wildlife. Syasal 17 (July):

WY COLLLEGE, 1970, Final Report on area north of MNyi

Plateau,
Wye Collega, Hal

y,T‘Jl pa.

AR - et
Project 1977, London Untvers

STAFF ottt e and wpoco 290 Iaheareca and artisana on s temporary baais,

BUDGCET Pgurvalent of V.5, % 114,600 allucated by the Goverepent for the

devalapment of the Paid, in the fioanaial year L9?5/177, rtogecher with about

.S, % R0 000 far recurrent evpeaditure,

LOCAL PA Al STRATIGY Sewisr tamn Wevdea, Private Bap Chilinda, PO, Rump i
or Frincipal tame Werden, Depnrtwant of Mations! Parka s Mildlife, F.O. Box 3013},

Capital! City, Lilongwe !,



NAME Kanungu Natioanl Pack

TPE NP NIOTIC PROVINCE 4.6.9
LECAL TROTECTION Toral

DATE ESTABLISHED Establisiied as a Game Reserve in 1930 and as a National Park
in 1970,

GENCRAPHICAL LOCATION Went of Kaaungu, about 175 km north of Lilongwe and
extending towards the lambian border: 35 11)°00'; £ 33910

ALTITUDE  1000-1340 macres

AREA 220,320 ha (204,800 ha excluding approved extensions not yet gazetted)
LAND TENURE Covernment gwnership
PHYSICAL FEATURES Relatively flat plateau embracing much of the higher catchment

of the ™sangwa River, which, together with ir3s tributaries, is seasonal in flow
but generally stiil has water in deeper pools during the dry months. Several
prominent inselbargs bresk the peneral plateau nurface. Clinmatically typical of
Central Malawi with daily maximum often exceeding 29°C frow September to May and
daily minimum of 4°C-77°C frem June to Augusz.  Aonual rainfall averages 750 mm
to 1000 om but may vary significantly between years,

VEGETATION Open to fairly weoded country forming a mosaic of mediom height
Tmombo' wocdland duminated hy Brachystepia app. and Julbernardia globifiore. A
more varied vaodland deminated Sy Combretnm app., Acicia piliostigmn nnd Terminalia
oceara alang the Meangua and qome of 1ve Iarger trihataries. A 7one nf moderately
dense Wvparrrenia grassland also borders the rivers in places, The relatively

tnfertide lescned plateay areae up to 1200 7 alss have their own charactevistic
tree cover,

NOTEWQPTHY FAT™A Wild Jcg Ly-aon picrus and cheetah Acinonyx jubatus are seen
VUCEseNaae Y, tie calier iassiired das g sulneran,e Species 1IN Lie awd Wil BuuK.

Al :“.*.‘.“'\“ el BT TIE A T A A M T B ey g A ch T t
increasing. 3lack rhine Diceros bhieornis (another 'vulacrable' species) 18 also
seen occagionally A wide variety of other wildlife typical of Brachyategia
se i ‘ Y. r ‘ : Ly o « ! Lyp ¢ aracy s
wvoedland incluades many small mammalae. Same 200 bivrd apecies have heen recorded.
ZONING The entire area has been zoned using five land-use categories developed

by the Canadian National Parks Service (see under Area 2.1),

DISTURBANCES DR DF“IUTENCIES The easrarn boundary adjcins an expanding project
hased on tobacce grown by amallhnlders. Conflicts with wildlife can he 2xpected
and a physical Sarrier will nrobably be needed tn future.  dn adlitional strip of
cauntry along this barder, for which application has been made, would helo to
~itivate the probi. s,

TTCO visitors annuaily, Accomndation {or 36 people v a
Areuind 1230 ki of gaiwvioewing toucks.

CTEMTLIERTC RESEAPCH e reported

YA R R R A T

PRINCTPAL REFYHLNCE HATER AL

TR A o

Covepnment Printer, ZJombha, 118 pp.

HOSSHAN, A.S. and HALL-MARTIN, A. 1969, Report to the Government of Malawi
en a wildlife survey of Malawi, F.A.0., Rome (unpublished typescript).

SAVORY, R. and MOORE, 6. 1972, A survey of the possibilities of sward
imﬂrnvom'nl in Kasungu Game Park. Bunda College of Agriculture,

miversity of Malawi.

de to Mataw ' National Parks and Game Reancrves,

HACE

STAFF Yo full time and up to 200 artisans and labourera on a temporary basin.
RUDCET Equivalent of 4.8, § 78,500 a‘located by the cGovernment for development

during the 1976777 tinancial year, together with a similar smount for recurrent
expenditure.

LOCAL PARK ADMINISTRATION Senioct Game Warden, Kasungu National Park, P.O. Box 43,
Kasungu or Principal Game Warden, Dzpt. of National Parks und Wildlife,
P.0. Box 30131, Capital City, Lilongwae 3.




NAME

mre  we

LEGAL PROTECTION
DATE ESTABLISHED

CEOGRAPUICAL lt)(,n r I("f{

Lengwe Nacional Park

BIOTIC PROVINCE 4,6.%
Total
1928,

Ap Cama Remorve in National Park in 1970.

About B0 s nouth of Blantyre, to the weat of the Shire

river: § 16147 F
ALTITUDE 130-223 nevres
AREA 70,720 ha (12,800 ha excluding approved extensions, not yec gazetted)

LaKD

PHYSICAL F!
N ;;::nt"
and the Z
flooded depres

ez

texpecaturen often excroed

TATURES

Low

Covernment oawnerahip

5 Relavively flat region divided into three physiographic units:

Gtrdnlae it tng landscape aloping upwards: to the waterahed between the Shire

tivern: »xtanvive olaina of alluvial deposite; and seasonally
faund along drainage linea, Naily
hot wonths sad may vecr2ionally be experienced

33 Mdambos”
237 during

[SL 8

throughout the yooer, Annual procipication is extremely varishble and its amount
19 wot quocad,
VEGETATION sont of the York is dominzted by a combinscion of wopsne woodland

Culogmn -y mopdue in the south, and 'miombo’ woodland of Brachystepin and
Cn--\hrc-tum spp. 1n nnrth, The ot fmpoveant plang communitics for wildlife
are the dry dercidunus thictzre of Pror in1 and of Lecaniodincun
(rnxini[rnlius, Lol fors the habirat “idpe. Several sandstone

nd)w') aAlne o
Afe (Il.] L

Ve

NOTEWORTHY v
Tlcau.aris

A Maminala recorded

neoand suppert @ talier woodland ol Prernesrpus sugolensie and

Aamange nenloay ‘n'rtf‘pll‘mr'u'; miris

inelude

2
and Hush oy
the Fud Data

Malawi in which

include hushbuck T,
grey duikar Sy rivic

ialdes), spotted aena o ontecsts, leopard Poathera pardus
mcheviun poc the lecyp "valnerabla' speg ine ancordlng to

. R The .uk i¢ one of wvo remaining habitats in
the nyala ‘-.xll',-iup( Fragelaphus snpasi occurs, Other ungulates

epoiceras, Luffalo Syncerus caffer,

ar-hntuu and 1.npn1n Acmvcoros

vy _f

mclrmmm. A roesye z rn<u'c-ln& '»f l-w!:m" rmp‘rnl Birdz in an important
PlL‘nn—nt i the Cark,

ZONING The Pack has beer zsned ~n the basis of the five land-use zlasses

feveloped nv the fanaiian Natvanal Parby Service (gew pder Area 2,10,

" The Markoos nearly surrounded by agricultural
M Sl o durtion project. Yo Suffer land exists

tetween

1y 'mur.nr' et th developed arean and 1) km of fencing has already had
LU De erected gne more wrll bo neaded.
RASSNR ) Hoointormatiog
SUIENTIFEC PELEAL RCH hona ceported
SPECIAL SO IR VB toue

PRINCIPAL REFE

HABGOOL n
HALL,

Unit,

HAYES, G.n.
Governnent
MOSSMAN, ALG.

Mataid

F.
betweaern
SRART N, AL
in relation te land use of the Lowar Shire Valley.

lhn reology ot the ccuntry west of the Shire River
Chilwanug anmt Chivomo, Geol. Sutrvey Dept. Bull, No. 14

1470, fieport on the Lengwe and Mwabvy Game Reserves
Wildlife Remearch

Yasongu fanpubiished typoacripe),

Te7. A to Malawi's Hacional Parks and Came Reserves.
Privter, Zomba, 18 pp.
aud UALL-MARTIN, ALTL 1909, Bepsrz te the Government of

o a vildlidie aurvey of ¥Malnwi, A0, Rome (unpublished

typescripe).

STAFFP PU toll mige and up vo 0 labourers snd actissne on a termporary basis
BUDGET Equivalent of 4.5, § 44,000, allacated Ly the Covernaant for development
ob the Parlc vn the financial vear 1776777, aud o similar ATOLIL L0 cover recurrent
expenditure,

LOCAL PARK ADMIHL STRATION Senior Gamz Mavrden, Langwe Nericnal Fack, P.0. Box 25,
Chiltwava or Prinerpzl Game Warden, Dept. of Nazional Parks and Wildlifa,

P.0. Box A'.JUX. Capital Ciry, Litonyaa ).

f—
w
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NAME Livonde Nacional Park

eE e MIOTIC TROVINGE  4.6.5
LECAL PROT_!‘_J_(_‘,"_I‘_(QL{ Total

DATE ESTABLISED  May 197)

GEOCRAPHICAL LOCATION Upper Shire River plain and east of the river, 140 km
north of Limbe: S [4250'; E 15020

ALTITUDE 472-961 metres

AREA 58,616 ha

LAND TENUFR

Government ownership

PHYSICAL FEATURES The Park is geographically well defined, being bounded on the
west by the Siire Hiver and Lake Malombe and on the other sides by hills and ridges.
The topography is a gencle slope upward from the river, broken only by two isolated
group? of hillg. Mean annual temparature on the plain is 13°C, with extremes of

7°C and 3909, Annual precipitation averages 650-1150 um.

VEGETATION ihere {5 a series of geven main vegetation types up the gradually
ET;T;;n;TUpen of tne Shire River, the most videnpread of which is mopane woodland
Eglgnﬁon e rmum rop, . The shore of Lake laiombe ami the margins of the Shire
have typical river and tloodplain vegeration, intergrading vith small areas of
gallery forear, palm aavanna of Hyphaene ventricosa and wvoodland savanna,

NOTE@QRTEI_DEEQ: darly teports suggested an sbundance of game in what is now the
Park avea but this is new much teduced, although nearly all apecies are atill
presenc, Lion Panther; leo are seen occagionally and moderate numbers of leopard

P. pardus. ctogecher wirh elephant Loxodonta africana, a fairly good population of
hippo ﬂiﬁl@ﬂﬂflﬂﬂﬂ aarhibiva, greater kudu Tragelaphus strepsiceroa, buffalo
HALEODUCE RODU siiik&iﬁﬁiﬂa&i and sable anceloe Hipp. tragus
wpard i3 classiiied ag 1 vulnerable species by the Rod Data Book,
while the rrocadile trocodyiug niloticus, of which few survive in the river,

now rates as 'endangered'.  Flang exist for reintroducing the race of vildebeeate
Connqgﬁgctnn Lnﬂ[ing jﬁbﬂﬁt”"‘i' which once uned to be found in Malawi, A

Syncerus gt
et
niger. Th

prelininary bicd ck-115t includes 207 species, many of them aquatic.

whie

ZONING This has been applied on the basis of the five land use categories
developed by the Canadian Satienal Parks Service (see Area 2.1 for decatls),

DISTURBANCES U DEFICIENCIES Originally che Park only included the east bhank of

< 3 e » . .
the Shire River, apen and culaerable to inseasitive uyge., Steps have been taken to
extend the houndary co include the entire river. Periodic closure of the Livende

Barrage, iasmedtacely dimnstream of the Park, floods substantial areas for varying
periods; the renlogical impact of this is not yet clear

TOURISM There are plans to spen the Tark, to vhich the publlc is not yet admitted,
re——l , N
In the 1977/1978 apaaan. an A davtime viair anlv hasjy,

SCIFNTIFIC RESEAR(CIL The Liwvende Qeneareh Project was aet up in 1974 by the
Lt ot the Lnvvvraity of Malaw,. The aim {0 o detailed survey of the plaaca and
animals with description of the population dynamics of major components, Plane

exist fov an wventual Feolagical Resenreh and Monitoring field station,

SPECIAL SCIFNTTFIC FACILITIFS  Mone to date

PRINCIPAL REFERENGE MAlh&lék
HALL~MARTIN, A.J. 1969 An ecological review of the Liwonde sren, Kasupe
Districe, and recommendations on che proposal to create a National Park

in thiv area. Unpublished Departmencal typescripe,
SWEENY, R.C.H. 1959, A _checklist of the mammals of Hyasaland.
Nyasaland Society, Halnwr.
STAFF 10 full time and up to 30 labourers and artisans on a temporary basis
BUDGET Equivalent of 1.5, % 41,000 allociced by the Government for the f1acial

year 1976777 to the development of the Park, together with a similar amount tn
cever recurrent cxpenditure.

LOCAL PARK ADMINISTRATION Senior Gawa Warden, Liwvonde National Tack, Private

Bag 18, Kasupe or Principal Game Warden, Dept. of Nutional Pavke and Nildlite,

P.0. Box 30131, Capital City, Lilongwe 3.
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4. Inventory of Natural Resources and
Facilities in Kasungu, Lengwe, and
Nyika National Parks in Malawi.

Malawi Kasungn National Park Over 300 square miles:
averaging about 1,300 ft above sea level. The terrain consists
of gently rolling waoded hills with scattered rocky outcrops.
The Dwangwa, Lingadz, and Lifupa streams rise in the park,
and their wide, grassy valleys miake for casy gne viewing.
During the open scason the area is drv and hot, with cold

nights,

o Animaly aresinnlacto those in the Luangwi valley, except
for eiraite. which are absent bhere. “o, ton, are hippos,
thoreh in time they may de attracted to ihe dams heing built
within the park. Species vou will wee mclude: elenhant,
boffalo, retra, Miartebeest, kadu. eland. roan, sable. reed-
buck, ek, onbi, cccasaenal thimo on, leopard,
cheetah Birds include many caples, vultures, and carmine
hee-cuter.

S AU Litupa o o thons are 1Y ot e aooome-

2_¥

=

@

2

modation for 24 people: each has basic furnites, foan-
rabber mattressen, bodelothing, moacnite nets, lamps.,
shower, basin, and wes ket each per mighs or w2 rer aduait,
K1 chiidren 2212 There s a communat diing room with
2 retrigeratois, he stares have basie dry gocids and beer.
Thecimphas s petrol pump,

i !
There s an airheld for light sircraft near the camp, Nearest
torn B I W milea sevay b vand rond s 94 miles
farther aaan st reginnal capital, Lilonese, whieh bas
scheduted e connecions, The park iy b within casy reach
of the Safin cf wheshiore tewr ton st e Myvisa,
Over W0 mules of cood road run within te ark. No foet
travel o opernnticd. The best view o from the Black Rock
st
Opea Moy o Docaaber FbastU e June o QOctober.
NIRRT
K1 Sbpercaeplus PStper viseenger i vou are carrying more
than Wi Heense bbb of pasenier s, double car fee s
Rl e b s e e Py ot Chand-
Chrie b et ey o e ptalegy triphe car
feers chirged. Children under 2are free bt (hern ATE N Oty
atthe caimpy
Ay s Hecpaands sl ke aee the bt e viewing
al H‘h: tme ol your vt the best aren chanegs from week to
veek,
A gard will gty eseart von 1o see the ancient rock
Danrrtenges at Wanstombe 2 anwe hatls,
/\?si:)s’!)::m Commussioner of Forests, PO Box 65, Lilongwe/
tel: 2272,
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Maiawi Lengwe Nationai Park about 50 squars miles; about
2,000 ft ahove s2a level. Much of the park is covered with
large stands of dcnse thicket - cover for the rare and beautiful
nyala antelope, here found at the northeramost end of its
range in Africa. Elsewhere are open grassy glades and fairly
thin deciduous forest. The nature of the country makes game
viewiny less casy than in other parks: but when voudoseean
animal it is that much more of 3 surprise and the circum-
stances that much more intimate. For many visitors this
makes the park more, rather thin fess, reswarding,

A Nyala antelope, bushbuck, kudu,  harteheest, impala,
dutker: Samanen mankew 1 jviemctane's suni, boalo: han,
leoparc. Birds include bee eater, sunbirds, weavers, rolle
fespecraity nlac-breasted roters, parrots: ibis, marabon
stork, and meny uther waicr inids: puinea fowl, francoin,
fish cagle, vulwures, bu-tard.

A At Lengwe game camp are two double-bearoomed guest
houses, cach with hasic furniture, foam mathiesses, mos-
quite nets, bedding, kunps, and verandahs, Ablutiuns are in
A separate hlock There is a fullv-equivped Litchen and a
COURS services e mctuded i (he chitrges. K2 per person,
w1 perchild between 2 and 12 tho cots prrovided), or Kd per
roont, or K& per chalet. Serviants sleepina separate room for
10t Car entrance fees are £1.50 Accomimodiation bookings
confirmed in advance via United Vouring Company L,
PO Box 174, Blantyre/tel: 30122 ¢xt 27 and 28,

= The nearest town s Chikwawa (15 nudes), where vou can buy
petral and o veev limited range of stores. Blantyre, the
capital, serviced by weheduled mternational air connectons,
is only 31 miles farther north from ( rkwawa, so the park is
castly accenssilile to das sasitons from Blantsre

U A dircalar dive ssitivn the park feeds a numter of crescent

brionches: 1ot fenprh of Ptk roads is 40 miles. A short

walk frony the camp s well-canstructed hide (the anly one
in the park). Hlooks outover a much frequented waterhole.

Openall year; best titme June to October.,

1-3days.

As for Malawi Kasuneu,

Rangers wiil act as guides, free, unless other duties prevent

them.

United Touring {'ompany Ltd, PO Dox 176, Blantyre/tci:

30122 ext 27 and 8.

& JRCK



Maluwl Nyiben Nutlonnd Purk 160 Square nudes; avernping
TOO) L with oceasional peaks ristng o above £.000 11 above

seafevel The park s dinded by rdge upon ridge of mountain

grasstand scored by deep valleys, clad here and there with
evergreen "orest, The views from some of the higher valley
slopes are stupendous. The headwaters of three rivers -

Chelinda, North Rukuru, and Runyina - are within its

borders. Because of the altitude, nights can be very cold, with

frostsin functo August,

2 Eland, zebra, roan antelope, reedbuck, duiker, hushbuck,
hyen., usenet, serval, caracal, lion, lcopard, chectuh, Mear
Chelinda canip there are three dams where there is good
bird viewrng, The park’s most attractive species include
seerctary bird, wattled crane, und Staniey’s bustard ; other
avifauna similar to Lengwe.

£ ALChehndag camp U8 visitors can siay in 4 selfecontained
chalets, cach with living room, firepiace, = ae 2 doutle
bedroams, own <hower and we, fulty-cqumpped kitchen,
Room for 8 more visitors in 4 donhly hesdrooms near the
communal lounge (which has a lare sefricerator). The
camphasbasic provisions; parathin (kerosines, fire cod, and
the services of a cook are included in the basic clarges, which
are the same as for Malawi Lengwe.

o Nearest airport 2t Mzuzu, 117 miles away by surfaced road
via Rumpi. There are two sirtields foc iabyairerait neag by,
one at Katumnbi, and one just over = mile from Chelinda
camp.

G0 106 1atles of good road form a network that tihes inmestof
the park, Thes s the only park in Malaws where YOU are
allowed to tour on foot,

Openall vear: Sesttinme Junc to October.
3--5 days.

As tor Malaw: Kasung,

Ranuers will uut as guides, free, unless other duties prevent
them.

- At Finigra, just autside the southern boundary, is an ancient
roch shelter decerated with paintings made some 3,504 years
apo. Park guacds wiil take you to thie historic monument.

) Director of Feoreats and Game, PO Bon (82, Zomba/

tel: 797.

@ JRGHk
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Appendix vI

Recent Foreign Assistance Progrums

Table
Table
Table

Table

Table

W PO

Foreign Assistance Projects

Donor Commitments for Assistance, 1979
Summa ry of Development Assistance
Programs of U.s. Nonprofit
Organizations, 1977

Descripticn of Pevelopment Assistance
Programs of J.S. Nonprofit
Organizations, 1977

Recent UsaIDp Projects



Table 1. Foreign Azsistance Projects, 1975 to 1978

Nature of Donor/
Project(s) Year project (a) Amount sponsor
Nkula Falls 1977 Hydroelectric plant EEC
II
- 1975 General development X11.2 million Great
Britain
17 projects 1977 General development DM 108.1 million West
Germany
13 advisors 1978 General development n.a. Denmark
- 1977-78 General development USS 18.7 million Canada
- 1977 General development n.a. CDF (U.N.)

- 1973 General devclopment US5 175 million world Bank

Lilongwe Land 1968-78 Rural development C. U3$ 24 million 1IDA loans
Developmont
Programmne

Total 1976 Ail projects US$ 258 million All donors
assistance

Source: Arnold. 1979,

162



Table 2.

Donor Commitments for Assistance

Donor Major Types of Assistance Amount
($000)

ADF District Water Supply Center and 4,981.0
Road Construction

ADB Lilongwe International Airpor¢ 9,085.0

British General Developmant Grant 19,946.0

Government

Germany Road Construction, Heospitals, Market 26,956.0
Centers and Flectrical Power

CIDA Railway Construccion, Railway 16,468.0
Equipment, Health Centers,
Rural Water and NRDp

DANIDA Medical Training School and Rural 962.4
Water

IDA Area Development, Boad Construction 18,555.0
and Educaticn

Japan Airport Buildings and Ancillary 6,250.0
Equipment

Netherlands Airvort Eguipment 1,600.0

OPEC Special Road Constructicn 1,894.0

Fund

SEB Telecommunications 697.0

USAID Road Construction 1,785.0

cpC Sugar Project 4,792.0

CsC Health Facilities and Rural Water 622.7

British Naional Library Construction 12.5

Council

ECF Urban Water Supply, Road Construction 12,062.9
and Rural Development

Scuth Africa National Park and Bureau of Standard 289.0

OSFAM Agricultural Extension Facilities 22.0

Be. T Trust Univers‘ty of Malawi and Hospitals 216.5

Construction
IDRC Rural Fuelwood Research 76.8
Total 121,394.0

Source:

USAID,

(IS
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Table 4. Description of Development Assistance Programs

f U.S. Nonprofit Organizations, 1977

(e

AFRICA ZVANGELICAL PELLOWSHIP
P.C. Box 109, 18 Snowden Place, Glen Ridge, New Jersey 07028 -~ (201) 748-9281

Addrase in Malawi: P.0. Box 14, Neanje
Jaryl A. Ring, Flald D{rector

EDUCATION: Operates a 3ible Collegu with 25 studants which (ncludes a three vear
course (n English and Chichewa; cperates one residencizl school tor the blind which

uses the standard school syllabus and has 40 children snrollad; opersztas nine lowar
primsry schools with 13 teachars and 425 puptls,

MEDICINE & PUBLIC HEALTH: Operates two dispensaries at bush scaciong.

PERSONNEL: 9 U.S5. voluntesrs {4 nurses, S teschers); 13 local (22 teachars, 1
midwifa).

PROGRAM INITIATION: 1°10.

COOPIRATING COVERNMENT & ORGANIZATION: Goverrment of Malawi (blind achool), Chriscoffel
Blindermisston. )

(Program (nformation vec. {ved June 1977)

THE AFRICAN-AMZRICAN INSTITITE
833 United Matfons Plaza, Yew York, How York 10017 -- (212) 949-56/ 4

Address {n Malawi: P.0. Bax 30081, Blantyre
Mrs. Leona £. Chilemba, Program Representacive

EPUCATION: As part ot tha African Gradusata Fallowship Program (AFGRAD) provides
a very liniced number of swirds to students from Malawi for graduate study in the

United Scates.

{Program !niormarion veceivad September 1977)

AFL-CI0 {AMERICAN FRDERATICH OF LABOR-CONGRESS OF INDUSTRIAL CHRCANI;ATICHS)
Afrizan-American Labor Tenmstor AAL7)
245 Zast SEeh Streer, Maw otk Hew Yaek  10OLT - (211) A97.0404

frogram in Malaw{ administered trom teytonal otfica in Kenya:

”

P.0. Box 62316, Natrobt
Tel. 334-107
John Gould, Reglonal Representative

The purpose of tha program (n Halew! (s to susiat the Trades Unfon Congress of

Malavwi; (TUCH) and (ts affiitaced rcade uniong to develop viable programs and affeceive,
fren, democratic and respentible crgantzations capable of reprarancing the legitimate
tncarunty of workers and of centributing to tha social and aconomic development

of Malawtl.

COMBGUNTTY DEVELOPHENT: Provides basic support and agsiotance to a swall bue growing
trade unicn wovemanc, and provideas financtal help and rechnical dssiscanca for
tha prucwss of leadership deveiopmant within the U,

EDUCATION: At the reguwss of thy TURM, tha AALC providas techntcal {nacruction
and financial asefstance o trade unfon educarion seminars.

PERSONNEL: U.S, short rercn fnstructory aa newdad, 2 local.
CCOPERATING ORGAMIZATION: Trades Unfon Congress of Halewl.

(Program tnforuation vecalved Jung 1977)
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ANERICAN LEFROGY ATI9TON, M.
1263 Bgoad Screor, Bloemf{ald, Naw jecesy 97003 -~ (201) 338-9197

MEDICINE & PUSLIC HEALTH: VProvidas SIneccial supporz for the laprosy contrsl project
at Likumoo-iomh al, widuin earves an aveas of approxtiwately 2,000 squara miles.
The cantur, itich snpnestzus sutputiene arearmant, tncludes ¢ 20-ved hospical,
temparare housing tecil'rlee toe 10 retisnts, €lve subclinics and an outpatient
program La surrounting arvas sarvad hy cycla and lendrovar. ALY support contributes
to medfcal o surgleal creatment, rehabtlicatton, case finding surveys, provision
of tood and clothing +nd vehivla malrcenanca.

o 14

PROGRAM INITIATION: 1974,

FINAHCTAL DATA:  Fupend{tures for CY 1976:r $86,94)
Gudgey for CY 1977 5,000.

COOPERATINNG OPUANILATIONS: [ama Peceu, Consds (gereral financial support); British
Leprosy Relfat Agsncfacion contribuces funds and serves as coordinator of the project.

(Program tnfcrmation received Juns 1477)

SISTERS QF CHAPITY OF CINCINWATI
Mount St. Joseph, Ohfo 45031 -~ (313) 244-4200

Address {n Yalawl: F.0. Box 14
e, Chavomo
Stetar Ruth Jonan

EDUCATION:  Provides Zundamantal eduracion for children and adults in Muona.

SOCIAL WELFAREZ: Vrovides {adfviduel and family counseling and guidance and occasional
assistanca {r ~weeting marerial needs of the local populacion.

PERSCNNEL: D OUL DL
PROGRAM INITTATION: 1973,

(Program information racefved Cctober 1977)

DIRECT RELIEF FOUNDATION
404 Tast Carvillo Strear, Senta Barbava, California -- (803) 966-9149
Mafling Address: P.0. Box 1319, Santa_Sarbara, California 93102

EQUIPHENT & MATSRTAL AID:  Through the Yelf Help to Health Program supplies donaced
pharmaceuticals, madical aupplies and aqutpmant to neady tnaci{tutions upon request.
In FY ending 9/90/76 auda donarlons with a total value of 39,112,

HEDTICINE & VUBLIC HEALTH: Supplfad a phvsiclan through tha Aesculapfan Internacional

Program who works tn Utkun{ Hoapteal, Lilongwe.

PERIONNTL: 1 .u. o lanrcer phosfclan,

PROCGRAM INTTIATION: 1468,

FINANCIAL DATA: Value of madical sarvices and donationa for
FY ending 9/30/760 $9,112 TOTAL

Madlcul Secvices - ¢,000
HMadical donaniony =~ 3,112,

(Program information recetved June 1977)

MAP INTEHNATICNAL
327 Cundersan Drivs, Carai Straam, I1linota -~ (312) 633-6010

Hatling Address: 2.0, Box 50, “heaton, Tllinois 60187

EQUITHMENT & MATERIAL AlD:  Makus sitpmenre of donatad madicines and hospital supplies
{n responsga o the requasts of misalonary doctors.

FINANCIAL DATAr In FY endlug 9/10/76, saunt 106 pounds of madicines and supplies
with a valua of 31,092

(Progron taformation cacolved Saptambar §977)
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MEDICTAL MISSION SISTERS
Sociaty of Cathelic Madfcal Missfonerius, Inc.
3400 Pinu Road, Philadelphis, Cenngylvania 1911 -- (o13) 742-6100

Address {n Halawi: P.D. Hox 187, Blancyra
Tel. 32876
Siscar Yolanda Durfan, District Supartior

U.S. Sector provides funds and occesionully personrel {n support of the African
Sactor which conducty the following progrum:

MEDICINE & PUBLIC MEALTH: Provision of preventive health care and health education
with dispensaries, macernity cencers, mob{le clinfes, and training of nurses, midwives
(enrolled and state regisiered lavel), and medical aasisranta; teasching of homecrafets;
conducting leprosy contxui and youth work at both Phalombe Hospital and Kasina

Healch Center. Kaw ouc-statfons ara developing from the cencer in Kasina and local
puople are playing an active vole (n the actual work. One Sister trains ax~leprosy
patients as laboratory tschniclans {n a governmant leprosy projecc in Lilongwe.

Also, a Sfster agvists the Privata Hospltal Ascociacion of Malaw{ (PHAN).

FUTURE PLANG: ave Ln srocass of localizssion, and role of Siscers (s changing,
becoming less lerined and of 4 :upportive nacuve.

PERSONNEL: 23 {nternational (21 Mecharlands {ncluding nurses, lab technicians,
midwives; 1 West Cermany, nursa; 1 Phili{ppines, pharmacist).

PROGRAM INITIATION: 1958,

FINANCTAL DATA:  Zxpendltures for .7 1976: 3§ 6,000 including allocation for Maternale
Child Nutrition Projact in Yhalombe and Kagins.

Judger tor CY 1977: $11,000 TOTAL

Phalombe Project - $10,000
Training of ex-leprosy partents - 1,000,

COQPERATING GOVERNMENT & CRGANIZATIONS: Covernment of Malawi, Ministry of Health;
Archd{ocese of Blantwre; Archdiocesan Medical Board; Privace Hospical Associacion
af Malawi, .

(Program {nformatisn recetved August 1977)

MEDICAL MISSIONARIES OF MAKY, INC.

U.S. Foundacion
1 Arlingron Street, Yinchester, Maysachusercs 01890 -~ (617) 729-3610

Address in Malawl: Sc. John's Hospical, Mzuzu

The 'f.5. branch proviles financial support %a rhe following program of the {ntermational

organization:

MEDICINE & PUBLIC HEALTH: Operatea St. John's Hospital, a 100-bed full medfcal
and surgical general hospical with a nursing scaool, a children's section and an

{solatton block 1u Hruzu.

PERSONNEL:
4 voluntecrs.

1 4.5 (hoapttal administrazor), 14 tncernatlional (European) including

PROGRAM INITIATION: 1961.

(Program informacion roceived September 1977)

+ MENNONTITE CENTRAL COMMITTED
21 South 12th Street, Akeon, Pannsylvanta 17501 -~ (717) 859-1151

Address in Malswit Kongwa C.C.A.P., P.0. Dowa
Robarz and Judy Herr

ZIDUCATION: FProvtdes sacendary scheol taachars who are assigned through the Miniscry
of Educatfon. Two tawchars ace currently assigned in L{longwg, two {n Skvendent
and one {n a giria® school (n Mkhats Bay.

PERSONNEL: 5 'f.5. rtaachers.
PROGRAM TNITIATION: 1962,

FINANCTAL DATA: ¥xpenditures for FY ending 11/30/76: $27,%523
Budpee for FY anding 11/20/77: 29,000.

COQPYAATING COMVRNGENT:  Sovernmant of Malawl, M{n<stvy ot Education.

{Frogren {nforaation cucal-al funa 1977)
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M1SSIONARY SISTERS OF QUR LADY OF AFRiCA
3333 16th Streer, N.W., Weshington. 2.0 20011 =- (202) 882-3068

Address tn Malawi: Box 212, Liiongva
Tel. 2273
Sr. Falicla Nowak, 3.A.

The U.S. Headuauartars provides support and personnel to tha following programs
of the {ntarnational orpanizacion:

EDUCATION: Cpuratfon cf a aezondary bosrding scheol for 260 gtrls (n Liluni, a
Junior secendary school (first 2 yesrs of secondary school) for 60 girls Ln Nkhamenya.
Oparation of a teacher training collega (2-yaar couree for elawantary school teachers)
{n Pembeke and sponsorship of f{ta demonstration primazy school for about 120 studentu.
A 6-month course for married woman is conducted Ln homacraft canters tn Lilanuwe,
Dedzs and Madisi including courses tn home managerant, child cara, sewing, cooking
and hiygiane. Oparatas a literacy school and a centar to prouwca local critts Un
Likunt.

FOOD PRODUCTION % AGRICULTURE: Prowision of pevsonne!l ro asstst In davsloping
agricultural projects {(n Likung.

MEDICTNE & IUALIC MEALTH: Operatfon of a madical canter tn Likunt wfch ) doctors,
L daneisc, X.ray and lahoracory facil{ties, and trainiag for nurses, nidwivas and
lab tachnistane. Maintananca of haalth cencers with bed facilitins (but no restdent
physicians) at Mup, tlale and Mchonanyy a8 wall ag & leprosy concrol unft at Mus.

Provision of a madical team giving Saelth {ustruceion and physical axaminationy
W govarnment-orzant ced undare5 clintes (n Lilunl and Mua.

PERSOMNEL: 3 Y.5., 5 tncarnatfonal, local scaff and leadership.

PROGPAM IMITTATION: 101«

FINANCIAL DATA: Eupendituras by tha U.S. Headquavrers for CY 1976: $30,000.
TOAPTRATING TUUUIIVENT: luveniment of Malawi.

tProgram {nformation recetved June 1977)

NATTONAL BAPTIST CONVINTION, T.5.A., INC.
Foreiyn Miss{ion Moatd
701 Souch 19th Strset, Philidelvhta, Penrsvlivania 19156 -+ (215) 715.7368

Supports the programs of the African Zaptist Assembly of Malawi, Ltd. including:

IDVCATI™: Cperation of sre elenentary and ne secondary schsol in Zhiradzalu.
MEDITINE % PUMLIT U LIH: lperatica of two Lmail hospitals (one for men, one Lor
[

somen) fn Zhivaczaly.
FROGARAM [HITIATION: 1900,

(Program infermiaticn recelved 3eptember 1977)

NEAR EAST FOUNDATION
34 Fast 64th Strmer, New Tork, lew York 10021 -- (212) 8341500

Address In Malawt: Bunda College of Agriculture

P.0. Box 219, Ltlongaw

Dr. Jemas 1. MeNite
POOD PRODUCTION & AGRICULTURE: Asslst (n developtng small l{vestock projects and
programs to encoursge smsll tfarm holders to adopt the recommanded technology which
will contribute te the production and consumption of additional protein.
PERSOWMEL: { U.3. (animal husbandary specialisc).
PROGRAM INITIATION: 1970.

FINANCIAL DATA: Expand{curms for FY anding 6/30/77: $30,800
Pudgnt for FY anding 6/30/708: 9,500.

COOPERATING COVERIMENT: Govariunant of Malawt,

(Program {nformecion racaived Juna 1977)
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OPTTICN, IKC.
3502 Hancock Street, P.0. Box 81122, San Diego, Cal{fornis 92138 -- (714) 799-1531

MEDICINE & PUBLIC SFALTH: Recwynits volunteer medicsl professtonals for short-term
and long-tucn assigrmmancs with requesting {nsilcucions. Short-term volunceers often
pay their own travel wuxpenses with room snd board usually provided by the requasting
{inscituciond. For long-tann plecemencs, cthe f{nscftution ususlly provides salary,
housing and/or traevel axpaneas. In CY 1976 placed a4 ganaral surgeon with the Private
Hos=icul Assoclation of YHalawl, Blantyrg.

(Frogram (ufornation recaivad Saptember 1977)

ST. PATRICK'S !{ISSIONARY SOCIETY, U.S. Pravince
70 Edgewater Road, Cliffside Park, New Jersey 07010 -- (201) 943-6575

-Address i{n Malawi: S5t. John's, Mzambazi
P.0. Eurini
Rev. Jmnes Anthony Byrne, Ragional Representative

The U.S. Province provides financial assistance to the following programs of St.
Patrick?s Missionary Society 2f Ireland.

EDUCATION: Opsrates a homecrafr center {n Mzimba which provides {nstruction {n
home economics and child care.

HMEDICINE & PUBLIC HEALTH: Operatas a mobila clinic serving the Mzimba area.
PERSONNEL: 12 tntermational (Ireland), 70 local.
PROGRAM INITIATION: 1970,

(Program information ruceivad September 1977)

SEVENTH-DAY ADVENTIST WORLD SElVILE, nC.
4840 Tasrern Avenue, NoW., Washinavan, D.C. 20012 <. (202) 723-0R00

Address in Malawi: P.0. Box 951, Blantyre
F. E. Wi{lson, Director

MEDICINE & PUBLIC HEALTH: In CY 1976 donated equipment and materfal such as clothing,
medical and relief supplies {n the amount of $8,976 to the Halamula Hospital and
Leprosarium {n Malevasa.

(Program {nformation received July 1977)

SOUTUERN BAPTIST CONVENTION
Forelgn Missicn Baard
3506 Mamimment Avenue, Richmend, Virqinga 22230 -- (804) 353-0151

EDUCATICN: Oparates a kindargarcen with 45 enrolled.
FOOD PRODUCTION & AGRTCULTURI. Supplles an agricultural worker {n Balaka.

HEDICINE & PUSLIC HEALTH: Operates 3 clinics ¢n tha Salimz area which served a
totai of 36,071 out-patients {n 1976.

PERSCNNEL: 29 U.3. (tnclude«s | teacher, B madfcal staff, 1 community center staff,
1 agriculrural worker) local seaff {ncludeg 1 teacher.

(Progranm {nformation racaivad Gctober 1977)

UNTTED METHODIST «OMMITTEE ON RYLIEF
475 miversida Drive, Hew York, YNew York 10027 -- (212) 678-6161

COMMUNITY DEVELOPMENT: [n CY 197% nada grant of $20,000 to the Christian Service
Comnittew Davalopment Program for a program of {(ntegratad development {ncluding
agriculture, health, sducatton and urban davelopment.

PROGRAM [INITTATION: 1976,

COOPERATING ORGANIZATINNG: Chrtatian Counetl of Meiazwt, UNICEF, Yorld Council
of Churches.

(Progras Tafnwmscion recatwed Juny [377)
8
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VERONA FATHERS (SOHI QF THE SACRED A¥ART)
a106 9. HMichael Strest, Circpnnect, Ohjo 65306 ~o (313) 2214400

Addrass (n Malrvl: Catholf. Partsh
P.0. Hox 2. Lirsagve
Tael., Blanzyea 13909
Rev. Rodriguer 3. Jalme

EDUCATION: Opotrxca a veguler 2-yary tvalning course in hyglene, cooking, sewing,

child-cara, arc. at tha Laeadership Traintng Centar of tha local church {n Phalombe
with 73 famill{as sctanding. Dopuatic sclence courses are offarad to villaga girla

at Nagoube while uthar wizsion staff reach craftws, cooking, etc.

HEDICINE & PUMLIC HZALTW: Cooperate wich local S{sters {n rvunning a clinic/dispensary
{n Muloga and glve a2suistance to tha Misslon Hompttal ac Phalombg.

(Program tnformation receivad July 1977)

WHITE PATHERS OF AFRICA
Provincial Office,
177 _HBelvadera Avanue, rflatnf{ield, Hew Jersay 070627 -- (202) 3561-3077

Addvaan fn Heluwl: Mzuzu Technfcal 3chool, 0. Box 37, Mzuxu
Pev. Arthur Chiaseon, W.P.

COMMUNTCATIONS:  Provided £5,000 for ptek-up touck for Niluni Preas & Publtahing
Houaa.

CONSTRUCTION, HOUSLIMG & FYANHINGT  [n CY 1977, nrovidad finwncial assistanca for
tnetudlag: 311,000 for a staff souse at Likunl Girlsg' Secondary
$6,000 for Centar for Recreacs and 3essions
studencs at Kasina,

construction ot schools
School, $3,000 {ar Lituni Primary School,
at Lilongus, wud §,,500 for Junlor Mich School Seminary for 150
Dedza.

TMICATION:  Prowd tod 09,000 va qopnly ovangpartanion for the Princfpal oF sha Jualor
iigh School Cemtnarv ar Mlale, Lilongwa; orovided 32,500 co supply transparration
for rhe Princisal oF rhe funtor High school Semfnary at Fasina, Dadza: provided
$1,400 for ftlm vrojector tor Li y Lilongew Boys! secondary School. An American
Whita Father ts presantly ceaching {n the senior sactfon of the Catholic Major
Semdnary in voant vill pegstibly Jotn the teaching stafi of the Universicy of
Malawl. Two Amar{can White Fathevs are on the ataff of the Techntcal School at
Mzuzu, which effers courscs {n Enylfsh, mathemacics, agriculture, carpentry, bricke
laying and =ecal work.

Taed Uhrary hacks Tapproximatelsy 12,3500 volumec) sere shipped
frow the U.5. ar 4 cost of 81,090 and were supplled te libraries of secondary schools

and colleges throughout Malawi.

FOUD PROLUGTICN & ~uRfCULIURE:  An American Ls stationed with a team of local workers
at Kachebere Mrjor Seminary, Mchfal!l, a cullese-level scheol of zechrology for
150 HMalawian 4tudenrs whara na te tn charge of maincenance and of a farm which

makes “he semnney practicglly self-anffioting with regard 2o foodszuffs.

INDUSTRTAL GEVELOPMENT:  An Amevican 'y {n charge of tho diorssan 2arius and mecal

shop ac Likun{, Lilongua. Togathar wirth tvo teams of aix Malawfan workers earh,

ha provides sarvica for the flast of cars and trucks {roughly 50 units) for the

Dicensae of Lilongwe ind repales water pemps and malze mills o local fnsuituticna.

The reams slno provide tha strocturs) steel nsadad for tha roofs of achools, churches
and hospitala baing butle tn tho Lilongus and Jadza Dlocsssa. Yo provide transporcation

20 thuse vovkecy could roach tholt work, 36,3500 was sent from the U.S,

e . — g

mm LELPART:  Senc 1700 to provida transportzcfon for a Stocar doing cxsavork
and counaaling tn Chimey Cmaclah, Lilongug.

FEMEOWNILY 3 U.5.5 1462 Inrernetional (51 Cannda, 9! Europe).

MASCRAM [NITIATICHN: 1740,

FINANCIAL DATA: Uxpendituras for FY ending 5/1/77: $8,000. Additional funda from
the United States have baen charnalad through Soclety headquarters {n Rome for
which flguras ate not asailabla. ’

(Progrem {nformation racatved July 1977)

Source: TAICH. 1977.
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» PART 1 - PROJECT DESIGM INFORMATION °

-®  COUNTRY/BUREAU§ MALAWI PROJECI 6120153 SUB-PROJECT! 01 &

® PROJECT TITLE: MALAWI LAKE SHORE ROADs PHASE 17 (CONST) INJTIRL FYs 8% FINaL Fyu 66 »

® LOAN{L)/GRANT(G) I L APPROPRIATION SYMBOLS DL ESTIMATED BUDGET(S60GD; 1 6;848 A
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) STRATEGY!

THE LAKE MalAwI REGION IS UNDERDEVELOPED DUE 1O THE fHﬁEE YEAR PROJECY CONSISTS OF LOGAN TO GOVERNMENT OF
POOR RO%DS THAT JOIN IT YO THE REST OF THZI COUNTRY. ' MALAMI TO PROVIDE FCREIGN EXCHANGE FOR ROAD
ALTHOUGH THE GOVERNMENT OF HALAWI IS INVOLYED IN aN CONSTRUCTION., GOM PRGYIDES LOCAL COSTSs AND MaY
INTERMATIONAL EFFORT- TO CONSTRUCT AN ALL YEATHER IMPLEMENT CONSTRUCTION THROUGH ITS MINISTYRY OF PuBLIC
NORTH=S2UTH HIGHYAY ALONG THE LAKE'S WESTEAN SHORE, WORKS :

IT REQUIRES FOREIGN (US) ASSISTANCE TO COMPLETE TwWo
M2JOR LINiS OF THIS ROAD,

LOAK TO GOVERNMENT OF Matakl RILL SUPPGORT FORETSN EXCHANGE COSTS OF HL?ER:ALS AND SERVICES AND 2 PORTION OF THE LOCai,
CGSTS INVOLVEDR IN CONSTRUCTION OF Tw@ MAJOR ROAD LINKS ({126 MILES) ALONG THE wESTERN SHORE OF LAKE MALAWI. PROJECT
FORMS PART OF A LARGER SCHEME TO LINK ZOM9A IN THE SOUTH gITH THE NORTHERN PARY OF THE COUMTRY VIA & LAKE SHCRE ROUTE,
WORLD BANK AND FEDERAL REPUBLIC QF GERMANY ARD FINANCING OTHER SEGHMENTS,

50 MILE BALAKA-SELIHA ROAD elLL RUN NORTH-SCUTH, PARALLEL YO AND WEST OF THE EXISTING RAILROAD. CONSTRUCTICN HilL
REPLACE SUB-STANDARD SEASONAL ROAD WITH AN ENGINEERED ALL -WEATHER RGAD. CONSTRUCTION YILL BE 15 WALAWI CLASS 1 DESIGN
STANDARDS, CONSISTING OF A 38 FOOT EMBANKMENT SITH A SIX INCH GRAVEL WEARING SURFACE AND A 22 FOOT CARRIAGEWAY. ROAD
BilL BE ADAPTABLE TO RESURFACING AT A LATER DAYE TO PROYIGE A HARD SuURFACE CARRIAGERAY ¥ITH 740 FIVE FOOT SHOULDERS.
ROAD WIiL QFQUIRE Q TWO-LANE BRIDSES OVER 20 FEET IN LENGTH. ’

MUA MISSIDN~HOMKEY BAY SECTION (38 MILES) HILL EXTEND FROK HUAy CN THE BALAKA-SALINA ROADs 10 A JUNCTION 10 MILES SOUTH
DF HONKEY BAY ON THE MONKEY BAY~FT JOHNSON ROAD. EXCEPT FOR & 12 MILE STRETCH, BET®EEF HUA AND S0SOuLUs ROAD WILL
REPLACE LOw QUALITY DISTRICT ROADS. DESIGN 1S TO MALARI CLASS 111 STANDARDS, COHSISTING OF A 30 FOUT EHBANKKENT WYTH 2
SIX INCH GRAVEL WEARING SURFACE AND TWG THREE-FGOT SHOULDERS. TWD MALIGR BRIDGES ¥ILL BS HEQUIRID: :
CONSTRUCTIONy IF BIDS FaLL WITHIN COST ESTIMATES, WILL BE PERFORMED 3Y -4 QUALIFIEC US FIRM, 1F NO KESPONSIVE BIpS ARE
RECEIVED, CONSTRUCTION BY FORCE ACCOUNT(IE, BY THE GOMIS HINISTRY OF FUBLIC WORKSs UTILIZING ITS 04N PERSOMMEL) WILL BE
CONSIDERED,IN YHE LATTER CASE, EATERNAL ASSISTANCE WILL BE REQUIRED 70 PRGVIGE EQUIPHENT, MATERIALSs AND SUPERVISORY
PERSONNEL , . )

IN ADRITICON TO LINKING NCRTHERNAND SOUTHERN HALAWT ¢ PROUECT WILL HAVE THE EFFECT ©OF INCREASING ACCESS TOQ A 3200 SQUARE
MILE AREA yHICH IS CURRENTLY UNDERPOPULATED AND LITILE FARMED iONLY 20% OF ARABLE LAND LNDER CULTIVATION}. IN ADDITIONS
ROAD LIMK TO MONKEY BAY IS EXPECTED TO BOOST TOURISM IN THAT ARCA, , ‘ ' . '

LL _REGIONS OF MALAMI UNIFISD BY A DEPENGABLE ROAD . PURPUSED EFFECTIVE TRANSPORTATION CORRIDORS ESTASBLISHED ALONG
SYSTEM. ’ WESTERN SHORE 0F LAKE MALAWI,

1,90 MILE BALAKA-SALIMA RGAD CONSTRUCTED TO MALANI CLASS I DESIGN STANDARDS« 2.9 BRIDGES CONSTRUCTED ALONG

BALAKA~SALIMA ROUTE. 3,36 MILE HUA HISSION-MONKEY BAY ROAD CONSTRUCTED TO MALAWI CLASS IIl DESIGN STANDARDSs &;THC
HAJOR BRIDGES CONSTRUCTED ALONG HMUA~MONKEY BAY ROUTE, ’ : - '
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e PART 1 =~ PROJECTY DESIGN INFORMATION *
¢  COUNTRY/BUREAUY MALAWI PRGIECTs 6120153 SUB-PROJECTT 00 =
® PROUSCY TITLE: MALAWI=LAXE SHGRE ROAD-PHASE [ INITIAL FY! 68 FINAL Fvi 66 =
2 LOANI{LI/GRANTI(G): L APPROPAIATION SYMBOLI DL ESTIMATED BUDGET(8G00) S 6846 »
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MailLAM] LAKE SHORE AREA, VI 3
DEVELCPMENTs RaS BEEMN REYA
TRANSPORTATION.,

ILES OF ROAD FROM BALAXA

L FOR STRATEGY L ENGTNE F o133 M
S OLOMCTI TO WONKEY BAY,

¥ -
CEQUATE ROAD TO S&LIMA

A US ENGINFEATNG CIRM w LANS, SPECIFICATIONS, aND CONTRACT DOCUMENTS FOR THE 725 ROADS.
DOCURENTAYION Wity BE 59 ING. CCRYRACTOR ¥y CONDUGY $3IL5 AND FOUMDATION INVESTIGCATIONS,
USING LOCAL SUB~-CONTRAC UGH CONTRACT WI{L NOT INCLUDE SUPERVISORY ENGINEERING SERVICES,
CORTHACTOR HILL BF ELIG € IF CONSTRUCTION I35 UNDERTAKEN,

LakE SHORE AREAS OPEN FOR AGRICULTUS:: OEVELOPKENT PURFOSE:  PROVIDE ERGINEEARIMG DESTGEN OF THE BALAKA=SALIMA AND
ARD ROAD L INKS PROYIDED FOR ENTIRE SOuLTHERK AND THE GOLOKOTI-MONXEY BAY SEGMEMTS GF THZ LAXE SHORE
WESTEN SHORE OF LAXE WaLAwl. 1 RO&D sCHEME, I

l. Lax¥ SHORL ROAD SURVEYED 7O CETERMINE DEVELOPMENT POTENTIALs Za FiHQL DESIGNS, PLANS; SPECIFICATICNS AND CONTRACT
DOCUMENTS PREPARED BY US ENGINEERING FIRM. 3. PROVISION MADE IN ORIGINAL DESIGN TO ADAPT BASIC CONSTRUCTION TO FUTURE
NEEDS, 1
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Appendix VII

Acronyms Employed in this Report

CDF Capitol Development Fund

EAGR East African Geographical Review

EEC European Lconomic Comsmunity

EPA Environmental Protection Agency (J.S.)

ESCOM Electricity Supply “ommission of Malawi

FAO Food and Agriculture Organization (U.N.)

GDP Gross Domestic Product

IDA International Devalopment Agency

ITCZ Intertropical Counvergence Lone

MDC Malawi Development Corporation

NAS National Academy of Sciences {U.S.)

RA Rural Africana.

SMJ Society of Mulawi Journal

UNEP United Nations Environment Programme

UNESCO United Nations Educaticnal, Scientific and
Cultural Organization

USGPO U.5. Government Printing Office

WHO World Health Organization (U.N.)

WMO World Meteorclogical Organization






Appendix VIII
Selected Bibliography

Climate, Demography, Economy, Geography,
History, and General Reference
Agriculture and Land Use
Water Rescurcesg
Geolcgy, Soils, Mineral, and Energy Resources
Vegetative Resources and Management
Faunal Resources and Management

Public Health, Environmental Problems, and
Conservat- un

179



1. Climate, Demogrpahy, Economy, Geography, History, and
General Reference

Agnew, S., and M. Stubbs, eds. 1972. Malawi in Maps.
Londen:  University of London Press. 143 pp.

Anonymous. 1978b. Basic Facts on Malawi. n.p. 8 pp.

Boeder, R.B. 1973. The effects of labor emigration in rural
life in Malawi. DA 20:37-46.

Clark, J.D. 1972. ©prehistoric origins. In the Early History
of Malawi. Bd. B. Pachai. Evanston: Northwestern
University Press. pp. 17-27.

Coleman, G. 1874,  Some implications of international labour
migration from Malawi. EAGR 12:87-101.

Europa Publicacvions. 1960. Malawi. In The Europa Yearboock
1980: a World Survey. Vol. 2:844-857.

Futures Group, 1881). Malawi: thn Effects of Population
Factors on Secial and Economic Developrnant.  Washington,
D.C. The Puenroes Group, 60 o,

Kurian, G.T. 1978, Malawli, in Encyclopedia of the Third
World, vol. 2. New York: Facts on File. . 908-922,

Lineham, 8§. 127.. Climate 1: wind and weather. In Malawi
in  Maps. Eds. 5. Agnew and M.  Stubbsg. London:
University of London Press. pp. 26=27.

IS

-

—————— . 1971, Climatoe d4:  rainfall.  In Malawi in Maps. =ds.
S. Agnew ond M. Stubbs., Loendon: University of Londoa
Press., pp. 32-33.

Nelson, H.D.. at al, la7s. Area  Handbook for Malawi.

Foreign Area Studies, american University, Area Handbook
No. 550-172. Wasbington, D.C.: USGPO. 353 pp.

O'Connor, A.M. 1978. The Geography of Tropical African
Devaelopment : a Study of Spacial Patterns of Economic

Caange s&ince Independence. 2nd ed. Oxford: Pergamon
Press. 229 po.

Pachai, B., ed. 1972, The Early History of Malawi.
Evanston: Northwestern University Press. 454 pp.

------ . 1072, History and settlement. In Malawi in Maps.
Eds. S. 2dgnew and M. Stubbs. London : University of
London Prec~. pp. §2-43,


http:oriSci.11

Perry, J. 1969. The growth of the transport network of
Malawi, SMJ 22,2:23-37.

Pike, J.G. 1968. Malawi: a Political and Economic History.
New York: Frederick A. Praeger. 248 pp.

Pike, J.G., and G.T. Rimmington. 1965, Malawi: a
Geographical Study. London: Oxford University Press.
229 pp.

Pollock, N.H. 1971, Nyasaland and Northern Rhodesia:
Corridor to the North. Duquesne Studies African Series

3. Pittsburgh: Duquesne OUniversity Press. 576 pPp.

Robertson, C.L., and N.p. Sellick. 1933. The Climate of
Rhodesia, Nyasaland and Mogambique Colony. Berlin:
Verlag von Gebriider Borntraeger. 19 pp.

Rotberg, R.I. 1965. The Risze of Nationalism in Central
Africa: the Making of Malawi and Zambia 1873-1964.
Cambridge: Harvard University Press. 360 pp.

Schultze, R.E., and 0.3. McGee, 1976. Winter and summer
insolation patterns for Southern Africa, Scuth African
Journal of Science 72:182-183.

————— - 1978. Climate indices and classification in relation
to the bicgeography of southern Africa. In Biogeography
and Ecology of Southern Africa. Ed. M.J.a. Werger. The
Hague: Dr. W. Junk bv Pulishers. pp. 19-52.

Stubbs, M. 1972. Home language and national language
understood, 1966. In Malawi in Maps. Eds. s. Agnew and
M. Stubbs. London: University of London Press. pe. 72-
73.

————— - 1972, Distribution of population, 1966. In Malawi in
Maps. Eds. S. Agnew and M. Stubbs. London: University
of London Press. pp. 56-57.

————— 1972.  Density of population, 1966. In Malawi in Maps,
Eds. S. Agnew and M. Stubbs. London: University of
London Press. pp. 58-39.

Stubbs, M., and a. Young. 1972. Natural regions. In Malawi
in Maps. Eds. S. Agnew and M. Stubbs. London:
University of London Press. pp. 40-41.

Tapela, H.M. 1979. Labor migration in Southern Africa and

the origins of underdevelopment in Nyasaland, 1891-1913.
Journal of Southern African Affairs 4,1:67-80.

181



Tew, M. 1950. Peoples of the Lake Nyasa Region. East
Central Africa Part I. London: Cxford University Press,

131 pp.

Tobias, P.V. 1972, The men who came before Malawian history.
In the Early History of Malawi. Ed. B. Pachai.
Evanston: Northwestern University Press. pp. 1-16.

Torrance, J.D. 1972, Climate 2: temperature. In Malawi in
Maps. Eds. S. Agnew and M. Stubbs. London: University
of London Press. opp. 28-29.

------ - 1972, Climate 3: humidity, sunshine, cloudiness. In
Malawi in Maps. 7%ds. S. Agnew and M. Stubbs, London:
University of Jlondon Press, pp. 30-31.

USAID. 1981. All Data Currently Available on Malawi.
Washington, D.C.: USAID/DIU/ESDS.

————— . 1981, Malawil: Country Development Strategy Statement
FY83. Washington, D.C.: USAID. 68 pp.

————— . loal, Project Design Information. Malawi.
Washington, D.C.: USAID, INQUIRE, 5 October 1981.
Computerized data-base, in-house access.

Vente, R.E. 1970. Planning Processes: the East African
Case. Munich: Weltforum Verlag. 233 pp.

Wernstedt, F.L. 19592 world Climatic Data: Africa.
University Park, Pennsylvania: Pennsylvania State
University, Dept. of Geography. 101l pp.

Williams, T.D. 1978. Malawi: the Politics of Despair.
Ithaca: <Cornell University Press. 339 pp.

World Bank. 1978. lalawi Educaticn Sector Survey. Report
No. 1781-MAI. Washington, D.C.: World Bank. 7 pp.

~~~~~ . 1981. World Development Report 1981, Washington,
D.C.: World Bank. 192 pp.

World Meteorological Organization (WMO) . 1974.
Agroclimatoclogy of the Highlands of Eastern Africa.
Proceedings of the Technical Conference, Nairobi, 1-5
October 1973. Geneva, Switzerland: WMO.

182



2. Agriculture and Land Use

Agnew, S. 1972. Agriculture. In Malawi in Maps. Eds. S.
Agnew and M. Stubbs. London: University of Londoen. pp.
78-79.

=~===, 1973, The history of the NWkata family's land in the
domain of Nkosi Ya Makosl, Edingeni. RA 20:47-51.

----- . 1973. Dambo drainage and its effects on land use in
Malawi, EAGR 11:43-51.

Brietzke, P.H. 1973, Rural development and modifications of
Malawi's land tenure system. RA 20:53-68.

Chanock, M. 1973. Notes for an agricultural history of
Malawi, RA 20:27-35.

Chimango, L.J. 1973. Cattle trespass to lanl and incidental
labour obligations in rural Malawi. RA 21:15-24.

Chipeta, W. 1971. Land tenure and problems in Malawi. SMJ
24,1:25-34,

Cole-King, ©D.A. 1972. Historical factcrs in Malawi's
agricultural development. SMJ 25,2:32-37.

D'Mello, J.P.F., and D. ‘thomas. 1978. The nutritive value of
dried leucaena leaf meal from Malawi: studies with voung
chicks. Tropical Agriculture 55,1:45-50,

FAO. 1930. FAO Production Yearbook 1979, so0l. 33. Rome :
FAO. 287 pp.

Fordham, R. 1971. Effects of soil moisture on growth of
young tea in Malawi. Experimental Agriculture 7:171-176.

Gregson, R.E. 1970. Agricultural change in the Henga Valley.
SMJ 23,2:36-55.

Jones, T., ed. 1973. Fourth Eastern Africa Cereals Workshop.
Special Issue of the East African Agricultural and
Forestry Journal. Nairobi: East African Agricultural
and Forestry Research Organization. 41 pp.

Lamport-Stokes, H.J. 1970. Land tenure in Malawi. SMJ
23,2:59-88.

MacDonnell, P.D. de C. 1973. Agricultural extension in
Malawi. RA 21:25-35.

i83



McLoughlin, P.F.M. 19607 Land reorganization in Malawi,
1950-60: its pertinence to current development. In
South of the Sahara: Development in African Z2conomies.
Ed. S.Pp. Schatz. Philadelphia: Temple University
Press. pp. 128-139.

NAS. 1974. African Agricultural Research Capabilities.
Washington, D.C.: NAS. 221 pp.

Nurse, G.T. 1978. Clanship in Central Malawi. Series
Africana 12. Acta Ethnologica et Linguistica No. 41.
Vienna: University of Vvienna. 113 pp.

Pachai, B. 1973. African—-grown tea in Malawi: an experiment
in agricultural smallholding. RA 21:1-13.

~~~~~~ . 1978. Land and Politics in Malawi, 1875-1975. Modern
Africa Series No. 2. Kingston, Ontario: the Limestone

Press. 249 pp.

Page, M.E., ed. 1972. Land and labor in rural Malawi, Part I
't II. RA 20:1-69; 21:1-67.

and Par
------ . 1973. Land and labor in rural Malawi: an overview.
RA 20:3-9.

Ruthenberg, 4. 1980. Farming Systems in the Tropics. 3rd
ed. Oxford: Clarendon Press.

Tunstall, J.P. 1970. Development of cotton insect control in
Malawi. SMJ 23,1:20-29.

U.S. Department of Agriculture (USDA). 1980. Indices of
Agricultural Production 1n Africa and the Near East,
1970-79. Statistical Bulletin No. 637. Washington,

D.C.: U.S. Government Printing Office. 54 pp.

Webster, J.B. 1978. Drought and migration: the Lake Malawi
littoral as a region of refuge. In Iroceedings of the
Symposium on Drought in Botswana. Ed. M.T. Hinchey.
n.p.: Botswana Society and Clark University. pp. 148~
157.

World Bank. 1980. Malawi: Key 1Issues in Agricultural
Development. Washington, D.C.: the World Bank.

184



3. Water Resources

Anonymous., 1978. Botswana and Malawi rural water supplies.
Water Services 82,¢ 3.784,786.

Balek, J. 1977. Hydrology and water Resources in Tropical
Africa. Amsterdam: Elsevier Scientific Publishing Co,
208 pp.

Davis, R.W. 19ga, Ground water, gravity and rift valleys in
Malawi. Ground water 7,2:34-37,

Dyer, T.G.J. 197s. Analysis of the temporal behaviour of the
level of Lake Malawi. South African Journal of Science
72:381~382.

Howard-Williams, c. 1972, Limnological studies in an African

swamp: Seasonal and spacial changes in the swamps of
Lake Chilwa, Malawi. Archiv fur Hydrobiologie 70,3:379-
yl.

Pike, J.G. 1968. The hydrology of Lake Malawi. SMJ 21,2:20-
47,

————— . 1968. The sunspect/lake level relationship and the
control of Lake Malawi. SMJ 21,2:48~59,

————— . 1972, Hydrology. In Malawi in Maps. Eds. S§. Agnew
and M. Stubbs. London: University of London. pPp. 34-
35.

United Nations Department of Economic and Social Affairs
(UNDESA) . 1973, Malawi, In Ground water in Africa.
New York: United Nations. pp. 111-112.

Van der Leeden, F., ed. 1975. water Resources of the World,
Post Washington, NY: Water Information Center. 560 pp.

185


http:7,2:34-.37

4. Geology, Soils, Mineral, and Enevgy Resoirces

Food and Agriculture Organization - United Nations
Educational, Scientific and Cultural Crganization (FAO-
UNESCO) . 1977. Scil Map of the World. Vol. 6: Aafrica.
Paris: CUNISCO. 299 pp.

French, D., and P. Larson, eds. 1980. Eiergy for Africa:
Selected Readings. Washington, D.C.: USAID. 199 o)

Jolly, J.L.W. 197 Malawi. In Mineral Industries of
Africa. Ed. U.8. Bureau of Mines. Washington, D.C.:

U.S. Government Printing Office. pp. 58-59.

Kennedy, W.X. 1978. Plans and prospects for colar energy
utilisation in ¥alawi. In Sun: Mankind's Future Source
of Energy. DProceedings of the International Solar Energy
Society Congress, MNew Delhi, India, January 1978. Vol.
1. Eds. ¥. de Winter and M. Cox. New York: Pergamon
Press. pp. 123-127.

Lister, L. 1972. ©=scsion surfaces. In Malawi in Maps. Eds.
S. agrew and M. Stubbs. Londen: University of London.

nn_ D405

McGrew, H.J. 1951, Central and Southern Africa. American
Associstion of Petroleum Geclogists 65,10:2082~2083,
2085,

Morse, D.zZ. 1381. “he mineral industry of other East African

countries: Malawi. In Minerals Yearbook 1973-79. Vol.
3: ALEE “epo"“C: International. md. ALE. chreck
washington, D.C. U.5. Govarnment Printing Office. PE.

ash
1086, 1083~ 3.3

National Academy of Sciences (N&S). 1972, Soils of the Humid
Trepics.  Washington. L.C.: HAS. 219 pp.

Novick, M, 1980, Energy scarcity and African development.
In Energy for Africa: Selected Readings. Eds. D. French
and P. Larscn, Washington, D.C.: USAID. pp. 7-45,

Pallister, J.W. 1971. The tectonics of East Africa. In
Tectonics of Africa. Paris: UNESCO. pp. 511-542.

Pelletier, R.A. les4, Nyasaland now Malawi.  In Mineral
Resources of bCJth“LCﬂtlal Africa. Cape Town: Oxford
University Press. onp. 205-207,

Pritchard, J.#, 1979, Landform and Landscape in Africa.
London: FEdward Arnold. 160 pp.

s
[S0]
3N



Shroder, J.F. 1972a. Geological history and structure of
Basement Complex. In Malawi in Maps. Eds. S. Agnew and
M. Stubbs. Londor: University of London. pp. 20-21.

————— 1972. Geolcgizal history of rocks of post~Basement
Complex, rift-faulting, and wmineral occurrences. In
Malawi in Maps. ©Eds. S. Agnew and M. Stubbs. London:
University cf London. pp. 22-23.

Stubbs, M. 197z. Public electricity supply, 1969. In Malawi
in  Maps. Zds.  S. Agnew and M. Stubbs. London:
University of London. opp. 96-97.

Willatt, S.T. 1871. M>del of s0il water use by tea.
Agricultural Meteorology 8:341-351.

Young, A. 1972. Soils. In Malawi in Ma s, Eds. S. Agnew

and M. Stubbs. London: Unviversity of London Press.
pp. 36-37.
————— . 1976. Tropical Soils and Soil Survey, Cambridge:

Cambridge University Press, 468 PpP.

187



5. Vegetative Resources and Management

Abercrombie, F.D. 1974. Range Development and Management in
Africa. Washington, DC.: USAID. 353 pD.

Anonymous (W.E.L.). 1971. Review of "The Evergreen Forests
of Malawi," by J.D. Chapman and F. White, EMJ 24,1:79-
82.

Anonymous (W.M.H.). 1972. Review of "Useful Plants of

Malawi." SMJ 25,2:57-58.

Chapman, J.D., and F. White. 1970. The Evergreen Forests cf
Malawi. Oxford: Commonwealth Forestry Institute.

Director of Forestry and Game, Government of Malawi. 1972.
Forestry. in Malawi in Maps. Eds. S. Agnew and M.
Stubbs. London: University of London Press. rp. 92-
93, 1l42.

Hardcastle, P.D. 1977. A Freliminary Silvicultural
Classification of Malawi. Forestry Research Record No.
57. Zomba, Malawi- Forestry Research Institute of
Malawi. 194 pp.

Howard-williams, C. 1975, Seasonal and spacial changes in
the compositicn of the aquatic and semiaquatic vegetation
of Lake Chilwa, Malawi. Vegetatio 30,1:33-3¢.

International Union for Conservation of Nature and Natural
Resources (IUCN). 1978. The IUCN Plant Red Data Book.
Morges, Switzerland: IUCN. 540 pp.

Jackson, G. 1968, The vegetation of Malaw'.. SMJ 21,2:11-19.

————— - 1969. The grasslands of Malawi Part I. SMJ 22,1:7-
17.

------ - 1968. The grasslands of Malawi Part II. SMJ 22,1:18-
25.

----- . 1969. The grasslands of Malawi Part TIII. SMS
22,2:73-81.

————— . 1872. Vegetation. In Malawi in Maps. Eds. §. Agnew
and M. Stubbs. London: University of London Press. PP.
38-39, 140.

Meoriarty, A. 1975. Wild Flowers of Malawi. Cape Town:
Purnell. 166 pp.

188



Moss, B. 1970. The algal biology of a tropiczl montane
reservoir (Mlungusi Dam, Malawi). British Phycological
Journal 5,1:16-28.

Pole Evans, I.3. 1948. Roadzide Observations on the
Vegetation of East and Central Africa os a Journey from
Pretoria to Kenva Colony May 27th to September 10th,
1938. Pretoria: Union of South Africa Department of
Agriculture. 305 pp.

Rattray, J.M. 19¢8. The Grass.- Cover of Africa. FAO
Agricultural Studies No. 49. Rome: FAO. 168 pp.

Rosayro, R.A. de. 1974. Vegetation oI humid tropical Asia.
In Natural Resources of Humid Tropical Asia. Paris:
UNESCO. pp. 179-195.

Werger, M.J.A., and B.J. Coetzee. 1978. 7"he Sudano-Zambezian
Region. In Bicgeography and Ecology of Southern Africa.
Ed. M.J.A. Werrcer. The Haqgue: Dr. W. Junk bv
Publishers. 1:301-462.

White, F. 1978. The Afromontane Region. In Biogeography and
Ecology of Southern Africa. Ed. M.J.A. Werger. The

Hague: Dr. W. Junk bv Publishers. 1:463-513.

Williamson, J. 1973. Preliminary list of some edible fungi
ot Malawi. SMJ 26,1:15-27.

————— . 1974. sSome edible fungi of Malawi. SHJ 27,2:47-74.

189



6. Faunal Resources and Management

Ansell, W.F.H., C.W. Benson, and B.L. Mitchell. 1962. Notes
on some mammals of Nyasaland and adjacent areas. The
Nyasaland Journal 15(1l):38~-54.

Agnew, S. 1871. The Lake Xilwe fisheries. EAGR 9:45-57.

————— . ~972. Fishing. In Malawil in Maps. London:
University of London Press. pp. 94-95, 142.

Benson, C.W. 1953, Checklist of the Birds of Nyvasaland.
Blantyre.

Benscon, C.W., and F.M, Benson. 1977. The Birde of Malawi.
n.p. 263 op.

Borden, R.W., et al. 1975. Birds of Bunda. 35MJ 28,1:54,72.

Boulenger, G.A. 1897. A list of the reptiles and batrachiuns
collected in northern WNyasaland by Mr. Alex Whyte,
F.2.5., and presented tc the British Museum by Sir Harry

Johnston.
Chipata, W. 1968. Lazour and c-zital in counter-cyolizal
behaviour among Lake Chilwa fishermen (Cvclostyled),

University of Malawi.

Coetzee, C.G. 1967. Preliminary Identification Manual Ffor
African Mammals. 7. Smithsonian Inst.tute, Washington.

Davis, D.iH.S. 1968. Preliminary Identifiication Manual for
African Mammals. 13. smithsonian Institate, Washington.
Medical Ecology Center, Johannesburq, South Africa.

pent, A.C., anc C.W. Henson. 1969, The bat-eating bhuzzard,
Macheinhamphus alcimus andersoni, in Malawi. SMJ
22,1:51.

Dorst, J., and P. Dandelot. 1970. A Fleld Guide tc the
Larger “ammals of Africa. Collins, London.

Dowsett, R.J. 1974. Some new bird distribution records for
Malawi. SMJ 27,2:32-36.

Garson, M.S., anrnd W.C. Smith. 1958 Chilwa Islond. Geological
Sucvey llyasaland, Mem. I.

Hall-Marstin, A.J. 1971. The roie of ecology in the
managerent of national parks. SMJ 24,2:52-59.

Hanks, J. 1877. The two arguments for conservation. Oryx
14(1):66.

190



Hanney, P. 1960~-1961. Records of new and unusual mammals.
The Nyasaland Museum Annual Report and Bulletin.
1(Y):30-32.

Hanney, P., and B. Morris. 1962. Some observations upon the
Pouched Rat in Nyasaland. Journ. Mamm. 43(2):238-248.

Hayes, G.D. 1972. Wildlife conservation in Malawi. SMJ
25,2:22-31.

Hillermen, J.R., T.C.S. Morrison-Scott, and R.W. Hayman.
1953. Southern African Mammals. London. Trustees. B.M.
(Natural History).

International Union for the Conservation of Nature and Natural
Resources (IUCN). 1966. Red Data Bwok, Vol. 1: Aves,
Morges, Switzerland: IUCN.

————— . 1966. Red Data Book, Vol. 2: Aves, Morges,
Switzerland: 1UCN.

————— . 1965. Red Data Book, Vol. 4: Pisces. Morges,
Switzerland: IUCN.

----- . 1371, C.N. List 0of Niational Parks and IZguivaleat
Reserves, 2nd ed. Brussels: IUCN. 601 pp.

————— . 1975, Red Data Book, Vol. 3: Amphibia and Reptila.
Morges, Switzerland: TIUCH.

————— . 1977. World Directory of MNational Parks and Other
Protected Areas, Z vols. Morges, Switzerland: IUCN.

————— . 1378. Red Data Becok, Vol. 1: Mammalia. Morges,
Switzerland: IUCN.

Jachmann, H., and R.H.V. Bell. 1979. The assessment of
elephant numbers and occupance by means of droppings
counts in the Kasungu WNational Park, Malawi. African

Journal of Ecology 17:231-239,

Jackson, FB.N. 1961. Checklist of the fishes of Nyasaland.
Occ. Pap. Nat. Mus. Rhodesia. 3, 25B, 521-535.

Kingdon, J. 1971. East African Mammals: an Atlas of
Evolution in Africa, vel. 1. London: Academic Press.
446 pp.

Kirk, R.G. 1967. The fishes of Lake Chilwa. Soc. Malawi J.,
Vol. 20, 35-48.

191



Rirk, R.G. 19€7. The fishes of Lake Chilwa. Soc. Malawi J.
20, 35-48.

————— . 1970. A study of Tilapia shirana chilwae Trewavas in
Lake Chilwa, Malawi. Ph.D. Thesis, University c¢f London.

Lawrence, B., and A. Loveridge. 1953. Zoolcgical results of
a firth expedition uto East Africa. 1. Mammals from
Nyasaland and Tete. Bull. Mus. Comp. Zool. 110:1-80.

Lemon, P.C. 19€8. Biclogy of zebra on Nyika Plateau. SMY
21,1:12-19.

reveque, C., and M. Bruton. 1981. Fishes. In The Ecology
and Utilization of African Inland Waters. J.J. Symoens,
M. Burgis, and J.J. Gandet. Nairobi: UNEP. 131 pp.

Long, R.C. 1973. A list with notes of the ma:rmals of the
Nsanje (Post Herald) District, Malawi, SMJ"2%,1:60-78.

————— . 1973. The birds of Post Herald District (Pact I).
SMJ 26,2:56-63.

----- . 1973. Tha birds of tha Post Herald District (Pzrt
IVY., ©SMJ 26,2:64-79.

~~~~~ . 1974. The birds of Nsanje (Post Herald) District
(Part V). SMJ 27,1:74-88.

Loveridge, A. 1953. Zoological results of a fifth exbedition
to East Africa. ITI Reptiles from Nyasaland and Teta.
Hull. Mus. Comp. zool., 1lu:l43-322. :

Lowe, F.H. 1952. Report on the Tilapia and other fish and
fisheries of Lake Nyasa 1945-47. Col. Jff. Fish. Publ.,
No. 2, London.

————— . 1958. Observations on the biology of Tilapia nilotica
Linne in East African waters. Rev. Zool. Bot. afr., Vol.
57, 129-170.

Mackworth-praed, C.W., and C.H.B. Grant. 1862-1963. Birds of
Eastern and Novth Eastern Africa, 2 vols. (2nd ed.).
African Handbocok of Birds, Series One. London and New
York: Longman. 2,013 pp.

Macpherson, D.W.K. 1973. Wildlife of the Central Regions.
SMJ 26,2:48-55.

May, J.M., and D.L. McLellan. 1970. The Republic of Malawi.

In The Ecology of Malnutrition in East africa and Four
Countries of Western Arrica. pp. 149-188.

192


http:expedit.on

Mitchell, B.L., and C.W. Benson. 1970. The lemon dove in the
Lengwe National Park. SMJ 23,2:33-35.

Morgan, P.R. 1971. The culture of Tilapia shirana chilwae in
fish-ponds. SMJ 24,2:74-~769.

————— . 1972. Causes of mortality in the endemic Tilapia of
Lake Chilwa (Malawi). Hydrobiologia 40,1:101-119.

Morgan, A., and M. Kal~r,. 1970. Seasonal changes in the
waters of .ake Chilwa in a drying phase, 1966-8.
Hydrchiologia 36, 1-23.

Meozris, B. 1964. Mammals of 2o0a Estate, Cholo. The
Nyasaland Journal 17(2):71-78.

Myers, N. 1976. The Leopard Panthera pardus in Africa.
IUCN Monograph No. 5. Morges, GSwitzerland: IUCN. 79
pp.

Mzumara, A.J.P. 1967. The Lake Chilwa fisheries. Soc.

Malawil Journal 20:58-68.

Pike, 7, 1943, Malaw A Politica

w1 antd Eccnomic History.
ar. lew York. o

Al
2 D.

48

Phipps. P.E. 1973, The "big" fishermen of Lake Chilwa: a
oreliminary survey of entrepreneurs in a rural economy.
RA 21:37-45.

Renson, H.G. 1969. Fish marketing in Malawi. Ministry of

Agricultura, Zomba.

Roberts, A. 1970. Birds of South Africa. 3rd ed. Cape
Town: n.p.

Ross-Macdonald, M., ed. 1971. Malawi. In The World Wildlife
Guide. London: Threshold Books. pp. 45-47.

Schulten, G.G.M., and G. Harrison. 1975. An annotated list
of birds, recorded at Lake Chilwa (Malawi, Central
Africa). SMJ 28,2:6-30.

Schmidt, R. 1969. Cattle in Malawi's southern region. SMJ
22,2:57-72.

~~~~~ 1372. Cattle distribution, marketing ané development.
In Malawi in Maps. FEds. S. Agnew and M. Stubbs. London:
University »f London. pp. 90-91.

Shaxson, T.F. 1970. Conservation for survival. SMJ 23,1:48-
57.

193



Smithers, K.H.N. 1966. The Mammals of Rhodesia, Zambia and
Malawi. Londrn: Collins. 159 pp.

spurling, A.T., and D. Spurling. 1972. Stallf«eding
experiments with beef cactle in southern Malawi.

Stewart, M.M. 1969, Observations on reptiles in norchern
Malawi. SMJ 22,2:12-22.

------ 1972. Relation of fire to habitat preference of small

o

mammals on the Nyika Plateau, Malawi. SMJ 25,1:33-42.

Stewart, M.M. and V.J. Wilson. 1966. Hervetofauna of the
Nyika Platesau (Malawi ond Zambia). Annals. Natal Mus,
18:287-313.

Sweeney, R.C.H. 1959, A Checklist of the Mammals of
Nyasaland. The Hetherwick Press, Blartyre, Nyasaland.

————— . 1960. The Chelnnia of Nyacaland. Protectorate. The
Nyasaland Journal 13:35-50.

----- . 1961. Snakes of Nvasaland. Th2 Nyasaland Society and
Nyasaland Government Zomha. 200 b».

————— . 1963. Two uncommonly seen snakes in Nyasaland. The
Nyasaland Journal 16:17-73.

Trzyna, T.C., and E.V. Coan. 1976. World Directory of
Environmental {roganizaticons., Second Edition. Public
Affairs Clearinghouse, Claremont, Czlifornia. 258 pp.

U.S. Agency for Intarnational Develspmant (J5AI0) . 1331.
County Develooment Strateqy Statement. USAID,

Washinagton, D.C.

U.S. Department of Interior. Fish and Wildlife Service.
1980. List of endangered and threatened wildlife and
plants. Fedecral Register 45(99):32768-23731. (Tues., 20
May 1980, Part II.)

Williams, J.G. 1964. A Field Guid=s %to the Birds of East and
Central Africa. DBoston: Houghton Mifflin Co. 288 pp.

Williams, J.G., and N. Arlott. 1981. A Fiald Guide to the

Birds of East Afcica. St. James Place, Londen: Collins.
415 pp.

194



7. Public Health, Environmental Problems. and Conservation

Agnew, S 1972. Environment and history: the Malawian
setting. In The Early History of Malawi. Ed. B. Pachai.
Evanston: Northwestern University Press. pp 28 48.

Arnold, C. 1979. 2id in Africa. London: Kogan Page. 240
EP.

clark, P.J.H. 1973. Education and environment: problems in
rural Malawi. RA 21:49-57.

de Vos, A. 1975. Africa, the Devastated Continent: Man's
Impact on the Ecology of Africa. The Hague: Dr. W. Junk
bv Publishers. 236 pp.

Ford, J. 1975. African trypanosomiasis: an assessment of
the tsetse tly problem today. In African Environment:
Problems 1nd Perspectives. Ed. P. Richards. London:

International African Institute. pp. 67-72.

Huntley, B.J. 1973. Zcosystem conservacion in southern
Africa. In Binaenaranhy and Ecology of Southern Africa,
Zools. Ed. M.J.A. Weraer. The Haque: DNr, W, Junk hwv

Puplishers. 2:1233 1334,

Johnson, H., and J.M. Johnson. 1977. Malawi. In
Environmental Policies in Developing Countries. Berlin:
Erich Schmidt verlag. pp. 878850/00-878850/08.

May, J.M., and bD.L. McLellan. 1970. The Republic of Malawi.
Y L

Tn The ZIZeolcgy <Ff Malnutciticn in Zast Africa and Four
Countries »f Western Africa, op. 149-188.

Molesworth, B.D. 1568. Malawi leprosy control project. Sild
21,1:56-%5
Molyneux, E. 1979. hilcdhecd malignancies in dalawi 1967-76.

The East African Medical Journal 56,1:15-21.

Morton, K. 1975. Aid and Dependence: British Aid to Malawi.
London: Croom Helm. 189 pp.

Stubbs, M. 1972. Health services, 1969. In Malawi in Maps.
Eds. S. Agney and M. Stubbs. London: University of
London Press. pp. 76-77.

Technical Assistance Information Clearing House (TAICH).

1977. Develcpment Assistance Programs of U.S. Non-Profit
Organizations. 19 pp.

195



Tolba, M. 1979. The State of the World Environment 1979.
Occasional ©Paper No. 79-34. African Environuent:
Envirormental Studies and Regional Planning Bulletin.
Dakar: ENDA. 34 pp.

USAID. 1979. Malawi: a Report to the C(Congress on
Development Needs and Opportunities for Cooperation in
Southern Africa. Washington, D.C.: USAID. 93 pp.

————— . 1979. Environmental and Natural Resource Management
in Developing Countries: a Report to Congress. Vol. Ll:
Report. Washington, D.C.: USAID. 184 pp.

u.s. Environmental Protection Agency (EPA) . 1977.
Environmental Reports Summaries. Vol. 1: Africa, Asia,
Australia. September 1972 through June 1976.
Washington, D.C.: USEPA. 185 pp.

van den Berghe, L., and F.L. Lambrecht. 1363. The
epidemiology and control of human trypanosomiasis in
Glossina mcristans flybelt. American Journal of Tropical
Medicine and iHygiene 1:,.::129-1%4.

Werger, M.J.A., ed. 1978. Biogeography and Ecoclogy of
Southern Africa. 2 vols. Monographiae Bicleogicae, Vol.
31. Ed. J. 1Illies. The Hague: Dr. W. Junk bv

Publishers. 1,439 pp.

Williamson, A.C. 1972. Notes on some changes in the Malawian
diet over the last 30 years. EMJ 25,2:49-53.

196



