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ABSTRACT

This study explores the pattern of interactions between seven
species of weaver birds viz: the White Browed Sparrow Weaver

(Plocepasser mahali), the Spotted Backed Weaver (Ploceus cucullatus),

Cabanis's Masked Weaver (Ploceus intermedius), the Masked Weaver

(Ploceus velutus) and three species of Quelea between Chirundu and

the Chongwe River on the Zambian side of the Zambezi Valley. The
seven species were studied in relation to their spatial distribution
in the area, habitat factors and food habits. The aim was to find
out what influences their selection of particular habitats. A sample
of 76 nesting colonies of the different weavers were described. 14
habitat and nesting colony features were measured and were analysed
using principle component analysis (PCA). Food habits were determined
by field observations supplemented by stomach content analyses of 50
collected specimens. A significant difference in the size of the
seeds utilized by different species was found. Changing patterns of
exploitation of resources were observed and their implications on
land-use discussed.

14 morphological characters of the birds were measured and
analysed using numerical taxonomic methods. Bill and toe measurements
were related to habitat and food preferences. Selection of the
different habitats by weaver birds was considered to hinge on three
complementary selection pressures, arising from habitat structure,
food and presence of nesting sites. During the breeding season the
distribution of the weavers is also influenced by the selection of
predator free space and this factor may be more influencial.

The weaver birds show different degrees of habitat isolation,

varying from complete separation in Plocepasser mahali to differential




niche overlap in the Ploceus and Quelea species. All the weaver

birds showed evidence of opportunistic feeding, overlaping in their
use of seeds and other resources. The patterns of utilization of
food resources depended on the abundance of food items at the time.
Various adaptations such as flocking, habitat and dietary shifts,
flexibility in habitat make it possible for the many similar species
to occupy a limited and variable habitat without observable cases

of direct competition.
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CHAPTER 1

INTRODUCTION

1.1  BACKGROUND

In the early years of this century animal ecology could have
been equated to "Scientific Natural History" (Mac Fadyen 1963).
It stressed the study of individuals, their distribution and life
histories with occassional references to the environmental factors.
At this early stage, naturalists were documenting subtle differences
between related species. Gilbert White in 1789 noticed that the

Phylloscopus warblers which were found in his parish, and were

locally thought of as one species, were actually three species with
three different songs and utilizing different parts of the beech
woods. Another such early study is that of Joseph Grinell (1904,
1917) in which he gives an account of the differences in habitats
occupied by the Chickadies (£3£E§_§223) in the boreal forests of
north western Unites States, and between the Thrushes (Taxostoma
EEP‘) of Southern California cﬁaparral and desert edge.

It was not until Elton's book "Animal Ecology" was published
in 1927, that the study of animal ecology shifted stress from the
the organism to the population. The study of population dynamics
allowed the making of quantitative statements about ecological
phenomena. The models of Lotka and Voltera (1932 and 1926) were some
of the outcomes of this shift. Between 1932 and 1959, most ecological
thinking dwelt upon the "competitive exclusion principle'". This came
as the first verification of the mathematical postulations of Lotka
and Voltera by Gause (1934). Most of the workers concerned with the

explanation of animal speciation found an answer in this principle.



From 1931 to 1947 David Lack found much evidence of the competitive
exclusion principle in birds. He first noticed aspects of habitat
selection in the breeding birds of Breckland (U.K.), after which he
did much work along similar lines in different places. During all
this time it was becoming clear that the study of single species
populations left many pertinent questions unanswered. The need to
look at interacting assemblages of populations was slowly becoming
obvious. In 1935, A.G. Tansley introduced the concept of ecological
system (ecosystem) which was, in a way, a plea to people to consider
organisms together with their environments (Sheail 1987). This was
further developed by E.P. Odum in his book, "Fundamentals of Ecology"
published in 1953, which influenced much of the ecological thinking
and teaching on the American Continent.

In 1959, Hutchinson's question "Why are there so many animals?"
crystallized the ideas of a community appraoch to the study of
ecology which were simmering in ecological thinking for about two
decades. This was a new appraoch that considered the community as a
whole. Emphasis shifted to the study of the distribution of popula-
tions, the inter-relationships between the species and also the nature
of the organisations of the natural community. Gradually a community
structure begun to emerge which was comprised of patterns of resource
allocation and spatial and temporal abundance of species. Central to
all these facets of the community structure of animals, is the means
by which species select their particular habitats.

At this stage it is necessary to define a number of concepts that

will be used frequently in this dissertation and need clarification



since no universally accepted definitions exist:

1. Habitat Selection: is the way in which organisms select the
places in which they live.

2. Community: is an assemblage of species populations which occur
together in space and time and functions as a unit (Odum 1971).

3. Habitat: is a collection of physical and biotic factors which
together make up a place in which individuals in a community
live and reproduce (Odum 1971). It is usually described by
geographical, physical and biotic characteristics.

4. Ecosystem: this comprises the biological community together
with its physical environment (Townsend et al. 1984).

5. Niche: is the role or place of a species in an ecosystem. It
is the ultimate distributional unit of a species in a community
describing how particular species relate to the other species,
together with all the ecological factors, to form an enduring

and functioning whole (Vandermeer 1972).

The occupation of a particular habitat by a species entails
several consequences on the life of that species. Survival in that
particular habitat is dependent on the way the species interact with
each other within the community (Partridge 1978; Elton 1950; Mac
Fadyen 1963). These interactions influence the behavioural characteri-

stics, social organisation and patterns of resource utilization. The
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pattern of resource partitioning is determined by the various selec-
tion pressures to which each species is subjected. Since habitat
factors are heterogeneous both in time and space, the species must
adopt several survival strategies to enable it cope with any such
changes (Southwood 1977). It is therefore understandable that species
may be found in different habotats from season to season or even over
longer periods. Minor differences in the habitat of the same species
may lead to variations in some of their phenotypic and behavioural
adaptations. Habitat selection, therefore, has ramifications in
various dimensions of the ecology of the community and will form the
main conceptual focus of this thesis.

Many studies have been done on habitat selection in Vertebrates.
Simbotwe (1983, 1984) and Simbotwe & Garber (1979) investigated
aspects of resource partioning among the lizard fauna of Lochinvar
National Park Zambia. From their findings they deduced that the
structure of the lizard commupity they studied was determined by the
methods of resource partitioning obtaining there. Several other
workers like Pianka (1973), Kiester et al (1975) and Schoener (1968)
showed that the modes of feeding, resting and the nature of the nest
site location in three species of Anolis lizards, could determine
habitat selection. According to all these studies, habitat selection
was directed towards the avoidance of competitition among related
species ©Of lizard; and also towards ensuring an adequate supply of

food.



Kreulen (1975) found that the Wildebeest (Connochaetus taurinus

hecki) on the Serengeti plains utilized the eastern and the central

parts of the plains rather than the western part despite the similar
vegetation in the two areas. The reason advanced for the selection

was the acquition of an adequate supply of certain nutrients. The

abundance of Hippopotamus (Hippopotamus amphibius) in the different

parts of the Mara River was interpreted as reflecting habitat selec-
tion (Olivier and Laurie 1974).
Much of the work on habitat selection has been done on birds.

Three types of approaches are apparent in these studies:

1. The behavioural approach which explores the patterns of habitat
selection through the study of the behavioural adaptations of

the different species.

2. The envirommental or quantitative approach which tries to identify
the different environmental factors which may act as cues to the
birds when choosing a particular habitat. This method employs

quantitative methods in the study of the different habitat factors.

3. The evolutionary approach which seeks to find out the different
selection pressures leading to present distribution patterns

through the study of phylogenetic genealogies.

The first approach stressed the role of behavioural adaptations as

determinants of habitat selection. Lack (1933) contended that a bird



responds to certain stimuli that lead it to settle in a particular
location. Hinde (1956) and Partridge (1978) upheld the opinion that
behaviour of the individual species dictates its habitat requirements
and so, in a way, influences the selection of the habitat. Hilden
(1965) separated the operational factors in habitat selection into
two groups:
(i) the evolutionary factors: which can be defined as those
factors of survival value to the species; and
(ii) the behavioural factors: these can be defined as those
factors by which the birds recognise their habitat. In
other words the behavioural patterns of any species are
concerned with the choice of landscape and terrain,
nest site, song, watch, feeding and drinking sites,
and also with the availability of food, as well as with

the other animals with which it shares its environmental.

The second approach to the subject sought to identify and
quantify the environmental factors which could influence the
occupation of a particular area by birds. Most of these workers
measured the structural form of vegetation in habitats and
correlated these with the diversity of bird species in order to
identify the suitable habitats. Emlen (1956), proposed a method
of habitat measurement that would make it possible to assess the
selection pressures operational in a species. This approach got
a further boost from Mac Arthur (1958) who demonstrated aspects
of stratal selection among sympatric warblers in a coniferous

forest. He showed that selection was based on nest height,



vegetation densities, size of habitat and the availability of food.
This study highlighted the role of resource partitioning in the
structuring of a community. These findings and many others from
similar studies led to the mushrooming of a new line of investigation
which sought to establish the factors which make a particular place
suitable for one species and not for the others (Poynthon 1962; Mac
Arthur 1964; Bond 1957). Several other studies have demonstrated
strong correlations between the structural features of the vegetation
and the diversity of bird species (0'Connor 1981; Wilson 1974; Wiens
and Rotenberry 1981). Multivariate statistical methods were employed
to show the correlations between vegetation structural features and
bird occupancy (Mac Arthur 1961, Kikkawa 1968, James 1971, and
Mac Arthur et al 1966). Many other studies have attempted to show
the relationship between both the diversity of habitats and that of
bird species (Recker 1969; Cody 1968; Blake and Karr 1984; Martin
1960).

The third group are the evolutionists, who hold that the
patterns of distribution observed at the present time are a result
of various adaptations through which the species have passed in the
course of their evolution (Lack 1971; Cody 1974; Wiens 1976). The
adaptive significance of somé of the behavioural patterns displayed
by the different birds in relation to the environment supported these
views (Moreau 1960). In some cases phylogenetic relationships were
used to try and infer the origin of the various related species found
in a similar habitat, taking into account aspects of convergent
evolution and radiation.

Another facet to the study of habitat selection is the unrave-



lling of the complexities of natural communities. Various
interactions between the different species of birds in the same
community have been investigated. Aspects of inter and intra-
specific competition have been studied (Mac Arthur and Lavins 1967;
Cody 1976 & 1978). Wilson (1974) observed that the diversity of
species of‘birds is linearly correlated with folliage height diversity
and that the productivity of a habitat showed no correlation to the
abundance of biomass of birds. This study also showed that several
selection pressures leading to the occupation of a particular site
were responsible for the order observed in the community. The
studies of Robins (1971), Robertson (1973), Anderson and Herman
(1974), Cody and Walter (1976) and Edington and Edington (1972)
demonstrated that related species use different parts of their
habitats and thus are separated spatially.

The practical applications of these studies on habitat selec-
tion have been mainly in fields of conservation biology and in the
management of ecosystems. The knowledge obtained from these studies
have proved to be of considerable importance not only in the under-
standing of the life history of species, their adaptations and
behaviour, but above all for systems of management of natural
ecosystems and also in the field bf pest control management.
Benjamin et al (1984), and Blake and Karr (1984) have attempted
devising habitat evaluation models which could be broadly applicable
to a wide variety of habitats. Their ultimate goal was to define a
few indices which would provide a good prediction of habitat

suitability to wildlife as a whole.
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1.2 SCOPE AND INTENTION OF THE STUDY

The present study investigates the different factors that may
influence habitat selection by weaver birds in the Middle Zambezi
Valley and considers their implications on the patterns of land use
in the same area. 1In doing this an approach was adopted that can
be considered as a synthesis of the most striking insights of the
three approaches stated earlier.

A considerable amount of work has been done on the ecology,
behaviour and breeding biology of some of the weavers (Collias and
Collias 1959, 1963, 1969, 1971, 1978; De Camara Smeets 1980, 1981,
1982). These workers looked in detail at the nesting habits and

breeding ecology of the Spotted-backed Weaver (Ploceus cucullatus)

in particular. Crook (1960, 1964) surveyed the evolution and social
organisation of the subfamily Ploceinae. He emphasised the role of
behavioural adaptations in the maintenance of the social structure
of the species. As a result 6f his work, a few revisions to the
classification of the weavers were suggested. Moreau (1960) gave a
comprehensive review of the taxonomy and classification of the
subfamily Ploceinae. The most extemsive coverage of the systematics
and speciation of weavers is that of Chapin (1954).

The distribution of weavers has been documented by numerous
workers such as Chapin (1954), Mackworth-Pread and Grant (1963) and
Hall and Moreau (1970) on a continental level. 1In Southern Africa
the works of Maclaclan and Liversidge (1971), Bemnson et al (1971),
Dowsett and Aspinwall (MS) and Winterbotton (1978) are worth a

mention. Generally weavers are described as being found in every
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type of country. They are widespread over the whole of the Afro-
tropics. Their food habits range from the solitary insectivores

like the Red headed Weaver (Malimbus malimbus) to the gregarious

granivorous ones like the Quelea (Quelea spp.). Their breeding
behaviour is dependent on the type of dispersion obtaining in the
species. The solitary insectivores build single nests while the
gregarious ones breed in big colonies (Crook 1964, Moreau 1960).

The Quelea have received more attention than any other of the
weavers. Usually after breeding they congregate in big flocks,
these may go into a gregarious phase in which they become an economic
menance to farmers. This has led to the mushrooming of studies on
the ecology and management of their populations. To date four
international conferences on the subject of the ecology and manage-
ment of Quelea have been held in Dakar, Senmegal in 1955; in
Livingstone, Zambia in 1957; in Bamako, Mali in 1960 and in Nairobi,
Kenya in 1985. Several workers have addressed the subject of Quelea
biology and ecology (Ward 1965a & b, 1966; Ward and Zahavi 1973;

De Camara Smeets 1979, 1987). Among other things they looked at the
significance of the flocking behaviour of Quelea.

The current shift in land-use patterns from hoe and axe subsis-
tance agriculture to the creation of large, high level commercial
agricultural schemes has inspired the study of the populations of
the weaver birds in the Middle Zambezi Valley. The main aims of the
study, therefore, were to investigate the distribution of weaver

birds and the factors which may influence the selection of particular
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habitats. The study also attempts to assess both the implications of
the distribution of weavers to the land-use patterns and the status

of the weavers as agricultural pests.

1.3 PROBLEM STATEMENT

The fact that different species of weaver birds select different
habitats is suggestive of some underlying factors which lead to the
birds occupying these particular habitats. If one accepts the premise
that organisms thrive best in their optimum habitats, then the problem
is to identify the factors which determine these habitats. A habitat
has been described above as a collection of species requirements for
survival, incorporating not only factors such as, food, nesting sites
hide-outs from predators but also interactions with other organisms.
One may then ask what the main factors are which influence the
selection of a habitat by a species. This aim may be more precisely
stated in the form of four questions:

a. How are the different species of weaver birds distributed

within the area?

b. Do they co-exist or do they segregate from one another?

c. What are the consequences of their distribution patterns

to themselves and to the other animals of the area in
general?

d. Are changes in the environment likely to affect them in

any way?
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1.4 ORGANISATION OF THE THESIS

The remainder of this chapter gives a concise account of the
taxonomy and classification of weaver birds. Chapter 2 gives a
description of the study area, including an account of the
vegetation, climate, soils, geology and land forms. Chapter 3
presents the methods used in the field work and the tools used in
data analysis. The results are outlined in chapter 4. Chapter 5
discusses the results in the light of current ecological concepts
while chapter 6 gives an overview of the practical implications
of the findings in the area. The numerical data giving the
quantitative environmental factors associated with the nesting sites

of weaver birds is appended to the text.

1.5 TAXONOMY AND CLASSIFICATION OF WEAVER BIRDS

The classification of the family Ploceidae is based mainly on
the subjective evaluation of the plumage characters and of a few
abitrary factors of the behaviour and ecology of the subfamilies
(Moreau 1960). Much of the taxonomy of the family is based on the
work of the early ornithologists like Sharpe (1890), Shelley (1905),
Chapin (1917) and Sclater (1930) as recorded by Moreau (1960). The
present widely accepted comprehensive classification is due to

Sclater and Chapin.
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The family Ploceidae was earlier divided #nto several subfamilies
based on the similarities in their ecology. Roberts (1947) recognised

seven subfamilies namely:

a. Bubalornithinae which contains the Buffalo weavers

b. Plocepasserinae containing the sparrow weavers

c. Passerinae, the true sparrows

d. Sporopipinae comprising mainly the scaly feathered
Weaver finches

e. Ploceinae, the true weavers

f. Estrildinae, the waxbills

g. and lastly Viduinae, the parasitic whydahs.

These subfamilies have been maintained in the revisions of
Robert's book by Mac Lachlan and Liversidge (1975). However, Chapin
(1954) and Benson et al (1971) depart from this scheme by lumping
the two subfamilies, the Plocepasserinae and Passerinae into the
Passerinae. The Sporopipinae have been combined with the Estrildinae
and raised in status to a family (family Estrildidae). This leaves
four of the original subfamilies i.e. Bubalornithinae, Passerinae,
Ploceinae and Viduinae. Of these the Passerinae and Ploceinae are
considered to be the most advanced because of their accomplished
skills in nest construction. Chapin (1954) is of the opinion that
the subfamily Bubalornithinae should have been raised to an
independent family. The Viduinae closely resemble the Estrildinae,

the family of which they are nest parasites. They share curious



- 14 -

mouth markings and the gape wattles of nestlings. However this
could be an aspect of mimmicry only. One common feature that is
shared by all the Weavers is the reduction of the tenth primary.
This character is most pronounced in Passer and is, according to
Chapin, an index of evolutionary progressiveness. Other characters
considered in the classification are the modifications of the beak
and other structures.

The family Ploceinae is represented by about 121 species in the
whole of Africa. Out of these 45 species have been recorded in
Zambia. About 21 of these are represented in the Middle Zambezi
Valley (Dowsett and Aspinwall (MS), Benson et al 1971, Katanekwa
and Siachoono 1985). Seven of the 21 species recorded were studied
closely in this project.

All the names of birds used in this dissertation are as given

in Benson et al (1971), "Birds of Zambia".



CHAPTER 2
STUDY AREA

2.0 NAME

The main stream of the Zambezi River can be divided into three
stages. From the source up to the Victoria Falls (Musi-o-tunya
Falls), the river develops from a juvenile stage up to maturity,
giving the division referred to as the Upper Zambezi. The stretch
between the Victoria Falls and the Mpata Gorge is known as the
Middle Zambezi and the remaining stretch down stream of Mpata Gorge
to the mouth is referred to as the Lower Zambezi. In the Zambian
context, however, the upper and middle streches are sometimes
referred to as the Upper and Lower Zambezi.

Downstream of the Victoria Falls the river flows through a
series of gorges emerging at the Batoka Gorge ££om where the gorge
spreads out into a valley commonly called the Zambezi Valley. 1In
this study the area will be referred to in the regional context as

the Middle Zambezi Valley.

2.1 LOCATION

The Middle Zambezi Valley, as defined in this study, lies
between 28°50' to 30°30'E and 15°30" to 16°30'S. It is bounded
between the Zambezi Escarpment along the 500m contour in the North
and the Southern limit, which is along the international boundary
with Zimbabwe lying in the Zambezi River Bed. The full stretch of
the area extends from the Luangwa River in the East to Kariba Dam

in the West (Fig. 1).

_15-.
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This study was, however, confined to the area from Chirundu to
the Congwe-Zambezi confluence, taking the full width of the valley
on the Zambian side. Intensive work was limited to an area approxi-

mately 7Km in radious around Gwabi Fishing Lodge.

2.2 GEOLOGY AND LANDFORMS:

Very little has been published on the geology of the area. Most
of what has been documented comes from Gair (1959). There is a
general agreement among several workers that the oldest rocks in the
area are those of the Precambian Basement forming the escarpment.
These are mainly metamorphosed and deformed gneisses and paragneisses.
The valley floor is underlain by Karoo sediments, products of fluviate
aeolian deposition between Permian and Jurassic times (280-135 M.Y.B.P.)
(Gair 1959). The upper Stormberg Sandstones of the Karooe sediments
are overlain by the Batoka Basalts which terminated the Karoo sedi-
mentary succession at about the same time (Cairney 1967). In some
places these Basalts are broken by pre-Karoo ridges (Howard et al
1987).

The Zambezi River drops about 100m at the Victoria Falls and
descends from 770m at the base of the Falls to about 490m at its
entry into Lake Kariba. Its altitude falls further and reaches an
elevation of 330m at the confluence of the Luangwa. The Valley
trough is considered to be part of the East African Rift Valley
System formed by faulting. The Escarpment is a deeply dissected,

hilly country traversed by many ephemeral streams which flow in the



wet season only. This is apparent from Chirundu to the eastern end
of Chief Chiawa's area (Handlos and Williams 1985; Howard et al.

1987).

2.3 SOILS

A description of the soils of this area has been given by
Henderson and Griffith (1959) on the Zimbabwean side of the valley
and by Gair (1959) Cheatle and Wren (1985) on the Zambian side. All
these descriptions were made on a reconnaissance basis. According
to Cheatle and Wren (1985), mogt of the valley floor from Chief Chiawa
to Mpata Gorge is covered with alluvial material and other soils of
recent origin. The earlier workers on the other hand observed the

following soils:

2.3.1 Sand Soils: The reddish soils derived from the aeolian
sandstone of the Upper Triassic. These are deep, fine to
medium grained sands. They have been highly leached of

bases and are therefore acidic and have a low water capacity.

2.3.2 Colluvial Soils: These vary depending on the source and age
of the deposited material. They are fertile, deep, chestnut
brown soils with fine to medium grained loamy sands overlying
sandy clay loams. They contain large calcareous concentrations
derived from the basalts. They become much shallower near the

escarpment due to the paragneissic stones.
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2.3.3 Mopane Soils: These are fine textured clayey grey soils
derived from mudstones embedded in sandstones. They overlie
compacted, strongly alkaline horizons which are impervious.
The high level of minerals rich in sodium in the mother
sandstones contributed to the development of sodic soils in
situ (White 1983). Mopane is the dominant vegetation on

these soils, hence the name.

2.3.4 Alluvial Soils: These are found along the major rivers, i.e.
the Chongwe, Lesser Chongwe, Kafue and the Zambezi. These
vary in age, depth, texture and colour (Nuget 1982). The
most recent deposits are clear white and generally sandy
resulting in high permeability and poor water retention
capacity when young. The older alluvia are similar to the
soils of colluvial origin, being deep with a greater content

of clay.

2.3.5 Rock and Rubble: As classified by Brammer (1973); These
soils are derived from the most recent weathering of the
rock substratum. They are often covered by thin layers of

soil and are common on mounds and hills.

2.4 CLIMATE:

The Middle Zambezi Valley experiences an extreme tropical climate

with three seasons, the wet-hot season from December to April, the



cool-dry season from May to July and the hot-dry season from August

to November.

2.4.1

2.4.2

2.4.3

Temperature: The area is denoted as the hottest part of the
country with temperatures ranging from the mean lowest
temperature of 6°C in the coldest month to the mean maximum
temperature of 36.6°C in the hottest month. Extremely hot
temperatures are experienced during the hot season when
temperatures above 40°C are not uncommon. The highest
temperature recorded during the study period was 43.8°C in
the shade on 10th November 1988. The daily range of

temperature is also very high with an average of 19°.

Rainfall: The area lies in the low rainfall zone, receiving
moderate rainfall with an annual total between 400 and 700mm
(Fig. 3). The humid period is restricted to the months of
December through to February or early March. The season is
very short with an average of 40 rainy days out of 90 days of
the season. (A summary of the climate is given in the
climatic diagram fig. 4).

Winds: The wind flow in the Zambezi Valley is predominantly
easterly, with an east-south-east direction, because of the
influence of the South-East Trades which prevail over the
area. This general direction is maintained over 9 months

of the year with very slight variation. During the rainy



Fig 3: RAINFALL TOTALS FOR THE MIDDLE ZAMBEZI| VALLEY
(Compiled at Lusitu District Agricuiture Office)
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Fig: 4

ZAMBEZI| VALLEY
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season the winds tend to be North-Easterly or even Westerly
at times. An average wind speed of 3.7 knots has been
recorded for Chirundu over a period of 7 years (Zimbabwe
Met. Records). The highest speeds are recorded in September
and October and the lowest during the months of December to

April.



2.5.0 VEGETATION:

Early classifications of the vegetation of the area by Guy
(1977) and Wild (1965) lump all the vegetation into two categories,
the thickets and the mopane woodland. Later surveys on both the
Zimbabwean and Zambian sides of the valley have shown this to be
inadequate. Several vegetation types have been identified. Muller
and Pope (1982) split these into ten different groups on the
Zimbabwean side. Owing to the complex pattern of geomorphology and
soils, the narrow width of the valley floor, human disturbances and
a large number of ephemeral streams crossing the valley and the
changing course of the Zambezi River, the vegetation on the Zambian
side tends to be highly patchy resulting into what can be said to
be a fine grained distribution (Howard et al 1987). The description
given below is based on the works of White (1973), Fanshawe (1969),
Du Toit (1983), The Zambezi River Basin Research Group and Muwowo

(1989).

2.5.1 Mopane Woodland: These are woodlands in which Colophospermum

mopane is the main canopy tree. They are associated with
shallow poorly drained clay soils with a high content of
sodium and also with poorly drained clay soils associated
with the Kafue and Zambezi alluvial systems. The Mopane
woodlands vary greatly in composition and structure depending
on the quality and depth of soil on which they are standing
(White 1973). The most commbn species associated with C.

mopane are Commiphora mollis,_g: africana, C. pyracanthoides,




2.5.2
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Kirkia acuminata and Boscia mossambicensis. The undergrowth

is mainly composed of Croton menyhartii, Acacia ataxacantha,

Boscia mossambicensis, Gardenia resinflua and grasses such

as Panicum spp., Setaria spp., Digitaria spp. and a few

others. The most common of the creepers is Fockea multiflora.

Acacia Woodland: Acacia woodlands are often named after the
dominant species. Generally these woodlands are found on the
flood plains, in low seepage areas and the colluvial deposits.

The most common are the Acacia Albida woodlands on the flood

plains of the main rivers and the Acacia tortilis woodlands

on the colluvial deposits associated with the old flood
plains. A. tortilis has two ecological forms in the valley
the tall trees with flat umbrella shaped canopies on the
richer soils and the shruby form on the shallowér soils.

Acacia robusta is a little different from all the others

as it varies greatly in location. In some areas these
woodlands may be in combination with the following species;

Lonchocarpus capassa, Cordyla africana, Ficus Zambesiaca,

Dichrostachys cinerea, Capparis tomentosa, Diospyros senensis

and Combretum eleagnoides. The undergrowth is rather sparse.

The main species found are the Solanum spp.; Cassia spp.,

Boscia spp., and Melua spp. The common grasses are Digitaria

spp; and Hyparrhenia spp. In places which become water

logged Echinocloa spﬁ. and Rottboellia spp. are also common.



2.5.3

2.5.4

Mixed Species Woodlands and Thickets: It is assumed that
these woodlands are remnants of the original vegetation,
which through human interference, fires and grazing have
been altered with many of the understorey species becoming
the dominant ones. Typical trees of this vegetation are

Sterculia quinqueloba, Commiphora mollis, Pteleopsis

myrtifolia, Dalbergia nyasae and Lonchocarpus capassa

commonly found on slopes. Species such as Kirkia acuminata

and Afzelia quanzensis favour seepage areas. In areas with

relatively deep sands dry deciduous forms of this vegetation

show very close affinity to the Baikiea plurijuga forests

in Western Zambia though without the Baikiea itself. Common

species in these woodlands are Pterocarpus lucens antunesiee,

Kirkia acuminata, Commiphora karibensis, Pteleopsis myrtifolia,

Xylia torreana, Pteleopsis anisoptera, Lonchocarpus bussei

and L. capassa. The undergrowth is generally composed of

the following species, Combretum celastroides, C. eleagnoides,

Friesodielsia obovata, Acacia ataxacantha and Grewia flavescens

olukondae. Shrubs of Combretum mossambicense, Vangueria

infausta, Holmaskioldia tettensis and Croton scheffleri are

also not unusual.

Grassland: The main grassland is confined to the Zambezi
flood area. The common grasses in these places are

Eragrostis viscosa, Panicum spp, Setaria spp, Rottboellia

sp, Echinocloa sp, Soghastrum sp, Digitaria spp,

Brachiaria spp.



2.5.6 Riverine Forest: Very few patches of this are found on the
Zambian side. The common trees in this vegetation type are:

Tamarindus indica, Garcinia livingstonei, Acacia albida,

Cordyla africana, and Piliostigma thoningiee. The shrubs

include Combretum mossambicense, C. obovatum, C. paniculatum,

C. microphyllum and Dichrostachys cinerea, Friesodielsia

obovata and Grewia flavescens olukondae.

The above account covers the full stretch of the valley though
only those species which were common in the area where extensive
work was done are included. The spatial distribution of the differ-

ent vegetation types in the study area is described in Fig. 5.
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CHAPTER 3

METHODS

Field work was conducted from November 1988 to May 1989.
Initially a general avian survey of the area was carried out. This
was followed by the sampling and monitoring of the different habitats
and nesting colonies. During this period, a total of 96 nesting
colonies were noted in the area, 76 of which have been described in

this stud