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III. Vegetation inventory
and assessments

A. Approach and methods
Interpretation of Landsat images (Scene 167/73;
22 August 1999) and aerial photographs was done
by carefully examining paper copies of the Landsat
image and aerial photographs, as well as on-screen
interpretation of the image. The study areas were
initially demarcated on the image to form a 10x10
km square but were revised according to
boundaries indicated by communities in the
respective areas. Image and aerial photograph
interpretation resulted in the production of
preliminary vegetation associations evident from
differences in colour and texture on the aerial
photographs and images. This formed the basis
upon which the vegetation was stratified and
enabled sampling within each vegetation stratum.
Fieldwork was carried out in the Muaredzi area
between 3 and 14 September 2001, and between
6 and 18 May 2002 in Nhanchururu area.  Ground-
truthing of vegetation boundaries and further
assessments were done between 8 and 19 April
2002 in Muaredzi area. The ground-truthing
exercise was deemed unnecessary for Nhanchururu
because of the simplicity of the mapping units.

1. Vegetation survey

a)  Muaredzi

Four main transects covering the area were
identified according to the directions of the main

access roads. Taking the Rangers’ Post as a
reference point, these were: the track towards
the confluence of the Urema and Muaredzi rivers
(western direction); the road towards Goinha
village (northern direction); the road towards
Muanza town (eastern direction); and the road
towards the Urema crossing to Chitengo
(southern direction). In addition, a number of
smaller access tracks were followed but much
of the inventory was done along the main roads.
The positioning of the roads seemed to
adequately cover much of the variation in the
vegetation evident on the Landsat image.

b) Nhanchururu

In Nhanchururu, there was better access to
places compared to Muredzi. The former site,
due to the widely scattered homesteads, had
more tracks and paths ramifying the area,
allowing better access to sample areas. A number
of these paths were followed and assessments
of vegetation done.

c)  Inventory procedure

For both sites, a plot-less sampling procedure
similar to that of Timberlake et al. (1993) was
followed when inventorying the vegetation. Sites
were selected within the stratified zones
according to how representative they were of
the vegetation type under consideration. At each
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site, a starting point was randomly selected and
a circular area covered around this central point,
recording all plant species until no new species
were encountered within the defined area, which
was usually between 0.25 and 0.5 ha., depending
on species richness. This approach follows the
concept of the species-area curve (Connor and
McCoy, 1979), which ensures that an adequate
area to record all species is sampled. Care was
taken to avoid roadside margins and to ensure
that no obvious environmental boundaries were
traversed to avoid straying into different
vegetation units. A cover abundance value for
each species was estimated according to the
Braun-Blanquet scale (Mueller-Dombois and
Ellenberg, 1974). Average heights of the canopy,
sub-canopy, shrub and grass layers were
estimated and the dominant species noted.
Forty-seven sample points (including 9 on
termite mounds) were inventoried in Muaredzi
while 50 sample points (including 5 on termite
mounds) were inventoried in Nhanchururu. In
addition, notes were taken at various other
points in the two sites. The location of each
sample point was entered onto a global
positioning system (Appendix 5).

2. Assessment of explanatory
variables

A number of explanatory variables were assessed
as follows: Assessments of soil colour, texture,
surface capping, land-use, grazing intensity
(none, light, heavy, overgrazed), and vegetation
condition (undisturbed, disturbed or degraded)
were done. Any evidence of previous fires was
also recorded. Evidence of fire occurrence was
taken from the presence of charred stems and
burnt stumps of trees.

3. Data analyses

Hierarchical Cluster Analysis (HCA) using
average linkage method (van Tongeren, 1995)
was performed on a matrix of 47 plots by 228
species for Muredzi, and a matrix of 50 plots by
246 species for Nhanchururu, using species
cover-abundance data. This was done to produce
a classification of the vegetation based on
floristic and structural similarities/
dissimilarities among them. HCA was performed
using MINITAB version 13.1 statistical software
(Minitab Inc., 2000). Detrended Correspondence
Analysis (DCA) (ter Braak, 1986; 1995, Gauch,
1982), an indirect gradient analysis technique,
was performed on species cover abundance data
to elucidate relationships amongst the various
plant associations and underlying environmental
gradients. CANOCO Version 4 for Windows

package (ter Braak, 1988; ter Braak, 1991; ter
Braak and Smilauer, 1997) was used for this
analysis. CANODRAW package, available in
CANOCO, was used to calculate the Shannon
diversity and richness indices (Ludwig and
Reynolds, 1988; Magurran, 1988) for each
inventoried site. The absolute richness values
for each site were calculated as the total number
of species recorded at the site.

The conservation importance value (CIV) for
each map unit was calculated by multiplying the
relative abundance value of the unit (RAV) by
its mean diversity index (MDI), and then weight-
ing the value obtained through multiplying by
the relative proportion of unique/important
plant species found within the unit (RPspp).
Thus CIV=RAV*MDI*RPspp. The relative abun-
dance value for each map unit was calculated
using the formula RAV = 1-(map unit area/to-
tal area). The total area excluded water bod-
ies. This approach is justified since the smaller
the area, the higher the priority for conserva-
tion (Timberlake et al. 1991). The MDI com-
prises the mean diversity value for all the sites
that make up each unit. Use of the MDI alone
in the calculation of the conservation impor-
tance values is justified, on the basis that the
diversity index takes into account both species
richness and evenness (Magurran, 1988). The
number of important species was expressed on
a scale of 1-5, where no important species=1;
1-2 species=2; 3-4 species=3; 5-6 species=4;
and >6 species=5. RPspp scores for each unit
were derived through dividing the scale value
(1-5) by the highest scale value (5).  Finally,
standardized conservation values were calcu-
lated for each unit by dividing the CIV by the
highest CIV, thus giving values between zero
and one. Water or river systems were arbitrar-
ily assigned conservation values of 0.0001.

B. Results

1. Muaredzi

a) Vegetation types

Much of the vegetation falls within two of the five
broad physiographic units categorised by Tinley
(1977) along his idealised Gorongosa-Cheringoma
transect. The physiographic units found within the
study area are the Midlands and Rift Valley within
which Tinley (1977) identified various types of
forest, thicket and scrub-thicket, savanna,
rockfaces, grassland and freshwater systems.
Similarities to some of Tinley’s (1977) vegetation
types are noted in the descriptions below.
Physiognomic classes used in this report follow
Pratt et al. (1966).
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b) Vegetation classification

Four broad categories of vegetation communi-
ties were identified, each of which comprises
one or more vegetation types. The Hierarchical
Cluster Analysis separated the vegetation into
13 vegetation types (Figure 22) based on
floristic composition and cover abundance.
These are described below.

A: FORESTS AND THICKETS
A1: Millettia stuhlmannii mixed dry forest,

Two patches of dry forest dominated by Millettia
stuhlmannii were identified at the base of the
escarpment along the road to Muanza. These are
what local communities refer to as Nsitu. It is
possible that more patches could occur on similar
sites within the area. They are structurally similar
to the dry forests often referred to as ‘jesse
thickets’ or dry layered forests in Zimbabwe
(Timberlake et al. 1993). The dry forests described
by Tinley (1977) are different from the ones
occurring in the area. The dry forests occur on
sandy soils and depict distinctive vertical
stratification of the canopy, sub-canopy and shrub
layers. There are very few grasses in the forest.

Total woody cover is 90-100%. The upper
canopy trees reach up to 20m, the sub-canopy is
about 10m and shrubs are more than 3m in height.
Other common trees in the canopy layer are
Afzelia quanzensis, Guibourtia conjugata and
Diospyros mespiliformis. The sub-canopy layer is
dominated by Cleistoclamys kirkii,
Tabernaemontana elegans  and Strychnos
henningsii . Common shrubs are Dovyalis
macrocalyx, Alchornea laxiflora, Tricalysia
jasminiflora, Diospyros senensis  and Grewia
sulcata. Occasional thickets of Combretum
pisoniiflorum, Artabotrys brachypetalus ,
Hippocratea africana and Acacia schweinfurthiana
are scattered within the forest.  Large termitaria
are common in the dry forests, supporting
vegetation described below as type A3.

A2: Spirostachys africana mixed dry forest,
A number of small patches of dry forests
dominated by Spirostachys africana are found
along the roads to the Urema crossing and to
Goinha village. They occur on grey sandy clay
loams on raised ground. Total woody cover is
between 80 and 90%. The vegetation is very thick
in places with virtually no grass layer and exhibits
clear vertical stratification of the tree and shrub
layers. Emergent trees reach up to 15 m but the
general canopy height is about 8 m while shrubs
are generally 2-3m in height. Other common trees
include Afzelia quanzensis , Xeroderris
stuhlmannii, Dalbergia melanoxylon and Diospyros
mespiliformis. The shrub layer is dominated by
Rhus dentata, Dichrostachys cinerea, Diospyros

senensis and Deinbolia xanthocarpa. A number of
climbers or scandent plants occur, including
Combretum pisoniiflorum, Cissus quadrangularis ,
Combretum mossambicense, Capparis tomentosa
and Artabotrys brachypetalus. Termitaria are
common in this vegetation type, supporting a
vegetation type described in A3 below.

A3: Mixed Cleistoclamys kirkii woodland-
thickets , Tinley (1977) emphasised the
importance of termitaria in most vegetation types
within the Rift valley. Local communities also
recognise their importance and specifically single
out murmuchea (termite mounds) as an important
land unit. Termitaria are a common feature within
vegetation types A1 and A2, but are also scattered
in the type B woodlands. They support woodland-
thickets of slightly different species composition
and structure from the rest of the dry forest
proper. There are also slight differences in the
composition of the woodland-thickets between the
two dry forest types, A1 and A2. The vegetation
is of mixed dominance but Cleistoclamys kirkii is
a common dominant on almost all inventoried
termitaria. Tamarindus indica is also common on
termitaria in vegetation type A2. Other common
trees include Trichilia capitata , Diospyros
mespiliformis, Xeroderris stuhlmanii, Berchemia
discolor, Ziziphus mucronata , and Lannea
schweinfurthiana, among others. The sub-canopy
layer is usually dominated by Deinbolia
xanthocarpa, Tricalysia jasminiflora, Markhamia
zanzibarica, Rhus gueinzii and Diospyros senensis .
Caparris tomentosa, Combretum mossambicense,
Tiliacora funifera, Jasminum fluminense and
Cissus quadrangularis sometimes form more
closed associations on the termite mounds. There
are virtually no grasses in the woodland-thickets.

B: WOODLANDS
B1: Julbernardia globiflora-Brachystegia

spiciformis  (miombo) woodland , Miombo
woodland dominated by Julbernardia globiflora
and Brachystegia spiciformis is found on the
escarpment in the eastern part of the study area.
This land type was identified as planalto by local
communities, and is a distinct landscape markedly
different from the Rift Valley. This vegetation type
is more extensive outside the study site, especially
along the road to Muanza. It comprises tall trees
of up to 14m in height and occurs on brown sandy
clay loams. Total woody cover is between 70-80%.
It is a well-structured woodland with clear
stratification of the tree, shrub and grass layers.
The sub-canopy layer is composed of a wide range
of tree species including Diplorhynchus
condylocarpon, Stereospermum kunthianum,
Pterocarpus rotundifolius  and Combretum
zeyheri. Dichrostachys cinerea, Ximenia caffra,
Pterocarpus brenanii, Dalbergia melanoxylon and
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Figure 22. Hierarchical Cluster Analysis dendrogram showing a classification of the vegetation of Muaredzi area, based on 47 (1-47)
sample points inventoried.

Lippia javanica are common in the shrub layer.
Grass cover is sparse, due to the dense woodland,
where Hypathelia sp. and Heteropogon
melanocarpus are prominent.

B2: Combretum adenogonium-Sclerocarya
birrea mixed woodland, The most extensive veg-
etation type found in the study area is dominated
by Combretum adenogonium and Sclerocarya
birrea. The latter species occurs mainly as
emergents while the former species are the main
canopy trees. Although Combretum adenogonium
is the dominant species in most places, local vari-
ations in the co-dominant tree species are evi-
dent. Total woody cover varies considerably from
one locality to another, ranging between 50% and
70%. Emergent trees are generally between 15 and
18m in height, while the main canopy is generally
around 8m high. Average height of the shrub layer
is between 2 and 3m.  The vegetation type occurs
on dark brown sandy clay loams and sandy clays
on undulating terrain but sometimes on flat land
in the planicie land type. Common trees include
Ziziphus abyssinica, Combretum zeyheri, Acacia
sp., Pteleopsis  myrtifolia and Acacia nigrescens.
The shrub layer is usually thick, dominated by
Tricalysia jasminiflora , Rhus gueinzii and Grewia
sulcata, and is complemented by dense grass cover
dominated by Heteropogon melanocarpus and
Hypathelia species. This vegetation type has high
species richness, with some sites registering up
to 50 species.

B3: Acacia polyacantha -Piliostigma
thonningii mixed woodland, This woodland
occurs in a number of limited areas. Exemplary
patches are found around Muaredzi village. It is
dominated by Acacia polyacantha and Piliostigma
thonningii and occurs on heavy clay soils in the
planicie. It grades into Setaria incrassata wooded
grassland. There are local variations in species

composition but the dominants remain relatively
unchanged. Total woody cover is around 60%. The
canopy is generally low (about 8m tall) but
emergent trees (especially Acacia polyacantha)
may reach up to 12m. Other tree species often
encountered include Combretum adenogonium,
Sclerocarya birrea, Combretum imberbe and
Hyphaene petersiana. Shrubs are generally 2-3m
in height and comprise mainly young Sclerocarya
birrea, Hyphaene petersiana , Piliostigma
thonningii and Combretum imberbe. The grass
layer is dominated by Setaria incrassata. Much of
this vegetation type around Muaredzi village is
currently being cleared for cultivation.

B4: Hyphaene petersiana -Salvadora persica
open woodland, Along the fringes of some
grassland areas in the thando land type, occurs a
woodland dominated by Hyphaene petersiana and
Salvadora persica. Soils, which are grey sandy clay
loams, are apparently salty as evidenced by the
dominance of Salvadora persica (Aronson, 1989).
It is an open woodland with a total woody cover
of between 20 and 30%. The woody vegetation
largely occurs in localised clumps, with
widespread open areas supporting a short grass
sward. The open areas are heavily utilised by
warthog. Tree canopy height is less than 6m but
occasional Acacia trees are taller than this. Other
common species are Acacia xanthophloea,
Lonchocarpus capassa, Flueggia virosa and Euclea
natalensis . Capparis tomentosa forms a layer over
most of the clumps of trees and shrubs. The main
grass, which is heavily grazed by warthog, is
Eriochloa stapfiana, while Panicum maximum is
found under the clumps of vegetation.

B5: Combretum zeyheri-Acacia karroo
mixed woodland, This vegetation type is
dominated by Combretum zeyheri and Acacia
karroo, and exhibits a wide mixture of species.
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It comprises species found in Combretum-domi-
nated woodlands of the rift valley and those found
in the miombo woodlands on the escarpment. It
occurs on light-textured loamy soils in both
planalto and planicie. It is an open woodland with
total woody cover of up to 60%. Scattered
termitaria, supporting clumps of evergreen and
semi-evergreen species, are found in places. Tall
trees reach up to 14m in height but the canopy
layer is generally between 8 and 10m. Other com-
mon trees include Combretum adenogonium,
Piliostigma thonningii, Commiphora africana,
Diplorhynchus condylocarpon, Pericopsis
angolensis , Pterocarpus rotundifolius  and
Erythroxylum zambesiacum. The shrub layer is
sparse and dominated by Tricalysia jasminiflora,
Bauhinia galpinii, Maytenus senegalensis and
Acacia karroo. Aristida junciformis  and
Heteropogon contortus are the dominant grasses.

B6: Mixed riverine woodland, Riverine wood-
land, of mixed dominance, extends from the
Millettia stuhlmannii dry forests to higher alti-
tudes into the miombo woodlands. It occurs along
one or two major seasonal rivers, and covers a
sizeable belt of up to 40m on either side of the
river channels. Woody cover is about 70-80%. The
upper canopy layer rises to about 14m, while the
sub-canopy is up to 10m. Shrubs are up to 3m
tall, while the grass layer is poorly developed and
sometimes non-existent. Dominant tree species
are Manilkara mochisia, Strychnos henningsii,
Diospyros mespiliformis  and Strychnos
madagascariensis. Other common trees include
Teclea nobilis, Spirostachys africana, Dovyalis lu-
cida and Millettia stuhlmannii. Common shrubs
are Grewia sulcata, Ehretia obtusifolia, Euclea
divinorum, Dalbergia melanoxylon and Tricalysia
jasminiflora

C: FLOODPLAIN  VEGETATION
The C-vegetation types, described below, occur in
the thando, planicie, madimba and gombe land
types.

C1: Phragmites mauritianus reed commu-
nities, This vegetation type is dominated by
Phragmites mauritianus reeds. It forms a narrow
fringe (usually <10m wide) along the banks of the
Urema and Muaredzi rivers. It occurs on a vari-
ety of soil types, ranging from coarse sandy soils
in parts of Muaredzi riverbed to black heavy clays
in some sections of the Urema. Few scattered
trees also grow within and close to the reed com-
munities. These include Acacia sieberiana,
Antidesma venosum, Acacia xanthophloea and
Combretum imberbe. Total woody cover is less
than 1%. Eichorrnia crassipes is found floating on
the water in some sections of Urema River. The
main grasses associated with this vegetation type
are Setaria incrassata  and Echinochloa haploclada.

C2: Echinochloa haploclada grassland, This
grassland is dominated by Echinochloa hapoclada
and is mainly found in the flood zone of lake
Urema. It is an extensive grassland forming thick,
deep mats getting to almost knee-height. Soils
are black alluvial clays. Few scattered shrubs of
Sesbania sesban and Mimosa pigra occur in some
places, attaining a total woody cover of less than
1%. Occasional Faidherbia albida trees and
Hyphaene petersiana shrubs occur at the fringes
of the grassland where it grades into the Setaria
incrassata  wooded grassland (C3).

C3: Setaria incrassata wooded grassland,
An extensive wooded grassland dominated by
Setaria incrassata  occurs in low-lying areas. These
areas become waterlogged during the rainy
season, resulting in the death of some grass
tussocks as evidenced in the area close to the
Muaredzi-Urema confluence. Soils are heavy, black
loamy clays of alluvial origin and crack during the
dry season. Grass height is >2m. This vegetation
type forms almost pure grassland in wetter areas
but the woody component becomes significant on
better-drained soils. Total woody cover is less than
5%. Common trees, some of which reach up to
20m in height, include Combretum imberbe,
Faidherbia albida, Acacia sieberiana, Acacia
xanthophloea and Kigelia africana. Common,
scattered shrubs (up to 3m in height) are
Antidesma venosum, Hyphaene petersiana and
Mimosa pigra.

D: FALLOW LAND VEGETATION
D1: Lippia javanica -Piliostigma thonningii

mixed shrubland, This vegetation type is found
on fallow lands of various ages. It is largely a
shrubland dominated by Lippia javanica and
Piliostigma thonningii. Species composition varies
considerably due to both the age of fallow and the
initial composition before the land was cleared.
The structure tends towards a woodland on older
fallows, which are characterised by even-aged trees
of Piliostigma thonningii and Acacia polyacantha.
Tall trees (about 12m in height) are scattered
throughout the shrubland. These trees are
presumably remnants of the original woodland
before clearing. Shrubs are generally 2-3m in
height on young fallows but the canopy reaches up
to 8m on older fallows. Other common trees are
Sclerocarya birrea, Kigelia africana and Acacia
xanthophloea. The shrub layer is usually thick with
occasional thickets of Combretum microphyllum.
Other common shrubs include Solanum incanum,
Cajanus cajan (cultivated), Hyphaene petersiana,
Ocimum canum, Senna singueana, Cassia sp. and
Ozoroa obovata. The grass layer is somewhat
sparse but tall, with Panicum maximum and Setaria
incrassata  dominant. Roettboelia cochinchinensis
is widespread in the younger fallows.
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c) Mapping units

The vegetation map (Figure 23) presents six
mapping units (MMU1-MMU6), and a seventh one
indicating fresh water (MMU7). It was not possible
to map each vegetation type due to the scale of
presentation, given that some of the types only
cover very limited areas. Each mapping unit,
therefore, consists of a number of vegetation
types as indicated in Table  60 below.

d) Main gradients in vegetation composition and
structure

Detrended Correspondence Analysis shows more
separation of the plots along axis 1 than along
axis 2 (Figure 24). These two axes accounted for
92.2% and 56.9%, respectively, of the variation in

species data. Separation of the plots is such that
the floodplain vegetation (C1, C2, C3) is found to
the left of the diagram and the forests (A1, A2,
A3) to the extreme right. Separation along axis 2
distinguishes Phragmites mauritianus reed
communities (C1) and Echinocloa haploclada
grassland (C2) from each other and from the other
vegetation types.

e) Species richness, diversity and conservation
importance ranks of vegetation mapping units

The total number of species recorded in the area
was 228. The Shannon diversity indices indicate
very low mean diversity in the grassland and
Phragmites mauritianus reed communities and
higher diversity in Combretum adenogoniun-
Sclerocarya birrea-Acacia types and the dry

Figure 23.  Vegetation map of Muaredzi. See text and Table 60 for descriptions of mapping units, mmu1 to mmu7.
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Figure 24.  DCA ordination diagram indicating a scatter of inventoried sites in Muaredzi, conforming to a perceived soil moisture gradient.

forests. Richness indices follow a similar pattern
(Table 61). Generally, richness was significantly
higher in woodlands and dry forests than in wooded
grasslands, grasslands and reed communities
(F=5.67, p<0.001). Diversity was also significantly
lower in type C vegetation than in the other
vegetation types (F=16.17, p<0.001).

Based on the diversity indices above (Table 61)
and the relative abundance of the vegetation types,
the standardized conservation importance indices
of the mapping units are shown in Table 62 below.
Important species (cited in the Mozambique Red
Data List (SABONET, 2001)) identified in the area
are Afzelia qaunzensis  (low risk), Cola
mossambicensis  (near endemic, vulnerable),
Dalbergia melanoxylon (threatened), Diospyros
mespiliformis (threatened), Guibourtia conjugata
(threatened), Spirostachys africana (threatened),
and Sterculia quinqueloba (vulnerable).  The Mixed
dry forests and thickets (MMU6) have the highest
calculated conservation value, mainly due to their
limited extent and the existence of a higher
number of important species, while the Echinocloa
haploclada-Phragmites mauritianus  communites

(MMU1) have the lowest calculated conservation
value because they have low diversity and no
important species.

2.  Nhanchururu

a) Vegetation types

Much of the vegetation falls within Tinley’s (1977)
moist Brachystegia savanna woodlands within the
Midlands physiognomic unit. Physiognomic classes
used in the following descriptions follow Pratt et
al. (1966).

b) Vegetation classification

The Hierarchical Cluster Analysis separated the
vegetation into five vegetation types (A1, A2, B1,
B2 and C1) (Figure 25) based on floristic
composition and cover abundance. One of the
types (A1) comprises three sub-types (A1a, A1b
and A1c). The vegetation types, though mainly
woodlands and woodland-thickets, include
cultivated land.

Table 60. Descriptions of the mapping units used in the vegetation map of Muaredzi (MMU=Muaredzi Mapping Unit).

Mapping unit Description Vegetation types

MMU1 Echinochloa haploclada-Phragmites mauritianus  communities C1, C2
MMU2 Setaria incrassata-Hyphaene patersiana communities B4, C3
MMU3 Combretum adenogonium-Sclerocarya birrea-Acacia  complexes B2, B3, D1
MMU4 Julbernardia globiflora-Brachystegia spiciformis  woodlands B1
MMU5 Combretum zeyheri-Acacia  complexes B5, B6
MMU6 Mixed dry forests and thickets A1, A2, A3
MMU7 Fresh water Urema river
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Table 61. Means and standard errors (SE) of diversity indices, richness indices and absolute richness of the
vegetation types found in Muaredzi.

Vegetation type Diversity index Richness index Absolute richness Sample size (n)

A1 2.711 (±0.18) 3.351(±0.33) 35.0 (±4.9) 3
A2 2.062 (±0.32) 2.664 (±0.51) 20.0 (±8.3) 4
A3 1.980 (±0.07) 2.784 (±0.14) 13.8 (±1.2) 6
B1 2.084 (±0.06) 2.332 (±0.15) 22.0 (±2.0) 2
B2 2.485 (±0.13) 3.443 (±0.15) 33.0 (±4.5) 5
B3 2.082 (±0.14) 2.842 (±0.17) 17.7 (±3.2) 3
B4 2.183 (±0.03) 2.890 (±0.00) 18.0 (±0.0) 2
B5 2.169 (±0.05) 3.303 (±0.07) 27.3 (±2.0) 3
B6 1.913 (±0.45) 2.496 (±0.55) 14.0 (±7.0) 2
C1 1.066 (±0.24) 2.092 (±0.11) 8.3 (±1.0) 4
C2 0.833 (±0.07) 2.394 (±0.09) 11.0 (±1.0) 2
C3 1.157 (±0.14) 2.226 (±0.18) 9.6 (±1.4) 9
D1 2.510 (±0.13) 3.135 (±0.36) 28.5 (±2.5) 2

A: WOODLANDS
A1: Miombo woodland , The miombo

woodlands found in the area comprise three sub-
types, based on the dominant species as follows:

A1a: Brachystegia spiciformis-dominated,
miombo woodland

A tall woodland dominated by Brachystegia
spiciformis  occurs on undulating terrain on mod-
erately- to well-drained sandy clay loams.
Emergents of Burkea africana reached up to 20m.
Canopy cover values range between 70% and 90%.
Common species in the canopy layer include
Diplorhynchus condylocarpon , Pterocarpus
rotundifolius , Sclerocarya birrea ,
Pseudolachnostylis maprouneifolia, Xeroderris
stuhlmannii, Albizia versicolor and Brachystegia
boehmii. Erythrophleum africanum is sometimes
found in places on sandier soils. The shrub layer is
generally more than 3m tall. Common species in
this layer are Holarrhena pubescens, Sclerocarya
birrea, Annona senegalensis and Dalbergia
nitidula. Friesodielsia obovata , Zanha africana and
Carphalea pubescens  may be encountered in some
localities. Dominant grasses are Themeda
triandra, Heteropogon melanocarpus, Panicum
maximum and Digitaria milanjiana.

Scattered termitaria are found throughout
these woodlands, and these support the
vegetation type described in B2 below. There is

evidence of annual fires which burn through the
area. Occasional clumps of vegetation, consisting
of Rhoicissus revoilii, Artabotrys brachypetalus,
Dalbergia lactea and Bauhinia galpinii, are
encountered in this woodland.

A1b: Brachystegia boehmii-dominated miombo
woodland, A tall (18-20m) woodland, dominated
by Brachystegia boehmii, occurs on undulating
terrain on moderately-drained sandy clay loams.
Emergents of Burkea africana are scattered
throughout the woodland and reach up to 24m in
height. Canopy cover averages  between 70% and
80%.  Common associated tree species in the
canopy layer include Diplorhynchus
condylocarpon , Crossopteryx febrifugum ,
Pseudolachnostylis maprouneifolia, Xeroderris
stuhlmannii, Pterocarpus angolensis , Pterocarpus
rotundifolius and Brachystegia spiciformis. This
woodland has a well-defined sub-canopy layer
dominated by Ochna species, Erythrophleum
africanum, Julbernardia globiflora  and,
sometimes, Schinziophyton rautanennii.  The
shrub layer is relatively dense, averaging more
than 3m in height. The common species in the
shrub layer include Dalbergia melanoxylon,
Lannea discolor, Annona senegalensis ,
Holarrhena pubescens , Rhus tenuinervis ,
Pavetta schumanniana, Pericopsis angolensis,
Carphalea pubescens and Turraea nilotica. The

Table 62. Standardized conservation indices and biodiversity conservation importance ranks of the mapping
units in Muaredzi. The standardized conservation indices for each map unit are relative to the map unit with
the highest weighted conservation index.

  Map  Relative        Diversity index         Important species    Conservation value
  unit     abundance Mean se n n Weight Weighted Standardized BCRI

  MMU1   0.8543 0.9880 0.1640 6 0 0.2 0.1686 0.0776 6
  MMU2   0.8600 1.3440 0.1700 11 1 0.4 0.4623 0.2129 5
  MMU3   0.5675 2.3689 0.0961 10 4 0.6 0.8065 0.3714 3
  MMU4   0.8784 2.0840 0.0610 2 1 0.4 0.7323 0.3372 4
  MMU5   0.8417 2.0660 0.1560 5 5 0.8 1.3911 0.6405 2
  MMU6   0.9990 2.1740 0.1320 13 7 1.0 2.1719 1.0000 1 (highest)
  MMU7           - - - - - - - 0.0001 7 (lowest)

BCRI: Biodiversity conservation ranking importance
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shrub layer contains lots of young plants of the
canopy dominants. The grass layer is thick and
tall (>2m). Dominant species in this layer are
Themeda triandra , Panicum maximum,
Diheteropogon amplectens var katangensis,
Heteropogon melanocarpus and Hyparrhenia
filipendula. Pogonarthria squarrosa is found in
on sandier soils, particularly in the northern ar-
eas.

Termitaria, supporting a vegetation type
described in B2 below, are scattered within the
woodland. Fire is also a common feature of these
woodlands. Occasional thickets of Bauhinia
galpinii, Rhynchosia minima and Dalbergia lactea
are found in places.

A1c: Mixed miombo woodland, This miombo
woodland occurrs on rocky, pebbly and gravely
ridges throughout the study area. The geology is
apparently doleritic, as evidenced by rounded
boulders on the surface. This woodland has a
mixture of co-dominants characterising a miombo
woodland. The canopy rises to 14m, with
Brachystegia spiciformis emergents reaching up
to 22m in height. Common trees include
Pseudolachnostylis maprouneifolia, Pterocarpus
rotundifolius, Brachystegia boehmii, Sclerocarya
birrea and Pterocarpus angolensis. The sub-
canopy layer comprises mainly Combretum
adenogonium , Ozoroa obovata , Xeroderris
stuhlmanii, Pterocarpus brenanii, Combretum
zeyheri and Stereospermum kunthianum.  The
shrub layer is more than 3m high and dominated
by Holarrhena pubescens, Millettia stuhlmannii
and Diplorhynchus condylocarpon. Other shrubs
include Brachylaena rotundata , Dalbergia
melanoxylon, Carphalea pubescens and Grewia
bicolor. Grasses reach more than 3m in height,
the common species being Sorghum
arundinaceum, Roettboelia cochinchinensis,

Hypathelia species, Panicum maximum,
Diheteropogon amplectens var katangensis and
Heteropogon contortus.

A2: Mixed riverine woodlands, This woodland
is the most varied both in species composition
and structure. Its cover ranges between 5% and
80%, and is characterised by disjunct associations
of various woody and non-woody species. In most
cases, the riverine fringe is not well-defined since
the area comprises mainly the erosional upper
reaches of rivers, hence there are no extensive
alluvial deposits. Some areas along the main rivers
(such as the Nhathui and Mucodza) support
associations of tall (up to 25m) trees of Khaya
anthotheca, Kigelia africana, Trema orientalis,
Breonardia salicina and Erythrophleum suavelons .
In some areas, only scattered trees of Acacia
polyacantha and Albizia versicolor are found.
Markhamia obtusifolia, Vitex doniana and
Piliostigma thonningii are also found in some
areas. Grasses comprise Hypathelia species,
Panicum maximum and, occasionally in closed
riverine woodland, Oplismenus hirtellus. The
shrub layer, where found, is mostly thick, with
Combretum microphyllum, Phyllanthus
reticulatus, Lippia javanica, Rhus tenuinervis  and
Brachylaena rotundata dominating. Clumps of
bamboo are also found in some localities. Spatially
limited associations of Setaria incrassata ,
Phragmites mauritianus and Dioscorea species
(yam) also occur along some banks of the major
rivers, where the terrain is flatter and the soils
wetter for much of the year.

B: WOODLAND-THICKETS
B1: Millettia stuhlmannii-Bauhinia galpinii

woodland-thickets, Closed woodland-thickets
dominated by Millettia stuhlmannii and Bauhinia
galpinii are mostly found on ridges composed of

Figure 25.  Hierarchical Cluster Analysis dendrogram showing a classification of the vegetation of Nhanchururu area, based on fifty
(1-50) sample points inventoried.
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reddish-brown clayey soils.  Quartz pebbles are
sometimes found on the surface. Woody cover is
up to 100%, and the height is up to 10m, with
emergents of Xeroderris stuhlmannii  and
Sclerocarya birrea occasionally reaching up to
14m. Other common tree species include
Markhamia obtusifolia, Pterocarpus rotundifolius ,
Schrebera trichoclada, Cleistoclamys kirkii, Vitex
payos, Brachystegia boehmii and Brachystegia
spiciformis. The shrub layer is usually thick and
consists mainly of shrubs >3m in height. Dominant
shrub species are Friesodielsia obovata ,
Holarrhena pubescens, Xanthoxylum capense,
Annona senegalensis, Markhamia obtusifolia and
Tricalysia jasminiflora.  Thicker associations of
Artabotrys brachypetalus, Rhoicissus revoilii and
Bauhinia galpinii are also common. The grass layer
is sparse, except in the few openings found in
some of the woodland-thickets where Setaria
homonyma, Panicum maximum, Heteropogon
contortus and Oplismenus hirtellus  may be found.
Fire is of common occurrence in some of the more
open woodland-thickets.

B2: Friesodielsia obovata mixed woodland-
thickets, Scattered termitaria are found in most
of the vegetation types described above. The
termitaria range in height from 1.5m to 3m and
the diameter is usually >5m.  Most termitaria
support both woody and non-woody plants, the

composition of which varies considerably with
soil type and surrounding vegetation type. The
physiognomy of the vegetation tends to be wood-
land-thickets, mostly dominated by Friesodielsia
obovata and/or Combretum mossambicense.
Other common species include Bauhinia galpinii,
Sclerocarya birrea, Azanza garckeana, Albizia
harveyi, Deinbolia xanthocarpa , Maytenus
heterophylla and Carissa edulis. Commonly en-
countered grasses are Panicum maximum,
Digitaria milanjiana and Setaria homonyma.

C: CULTIVATED LANDS
C1: Mixed vegetation in cultivated lands,

Much of the plateau area is cultivated, particularly
the reddish-brown soils which seem to be more
fertile than the rest. Sorgum bicolor (sorghum)
and Zea mays (maize) are the main crops. These
are usually intercropped with perennial fruit,
legume or other crops such Cajanus cajan (pigeon
pea), Carica papaya (paw paw) and Manihot
esculenta (cassava). Bananas (Musa paradisiaca),
yams (Dioscorea spp.) and other crops are
cultivated along drainage lines. In addition to
weedy plants, a number of indigenous woody and
non-woody plants persist in the cultivated lands,
mainly as coppice shrubs. These include
Sclerocarya birrea, Markhamia obtusifolia,
Diplorhynchus condylocarpon, Rhynchosia minima,

   Figure 26.   Vegetation map Nhanchururu



75Assessment of the value of woodland landscape function to local communities
in Gorongosa and Muanza Districts, Sofala Province, Mozambique

Figure 27. DCA ordination diagram indicating the separation of vegetation plots which mainly conforms to disturbance and edaphic
gradients.

Stereospermum kunthianum, Albizia versicolor,
Flueggia virosa and Holarrhena pubescens.
Roettboelia cochinchinensis is the main grass
found in cultivated areas.

c) Mapping units

Due to the limited spatial extent of most of the
vegetation types described above, and the lack
of clarity of boundaries between the three miombo
sub-types on the ground, only four mapping units
are presented, one of which is a river (Figure 26).
The mapping units are described in Table 63 below.

d) Main gradients in vegetation composition

A DCA ordination of the sample plots (Figure 27)
indicates a clear separation of the plots along axis
1, which accounted for 79.2% of the total variation
in species data. Axes 2, 3 and 4 accounted for
44.1, 37.7 and 21.2% of the variation, respectively.
The analysis separated the plots into three main
groupings, I, II and III.

The major groupings identified above seem
to be associated with two main gradients. DCA
axis 1 is associated with a disturbance gradient,
with highly modified (cultivated) areas in Group
III and the riverine samples, which were less
modified, in Group I. The bulk of the miombo
samples fall in Group II, within which there is
evidence of variable disturbance impacts.

DCA axis 2 seems to be associated with an
edaphic gradient, mainly soil texture. Sample
points taken on more clayey soils are grouped
closer to zero along that axis while those
containing more sand fraction are found further
away from zero on the positive side of the axis.
Termitaria samples, which have higher clay
content and richer soils, are at the bottommost
end of DCA axis 2.

e) Species diversity, richness and conservation
importance ranks of vegetation mapping units

The total number of species recorded in the area
was 246. Miombo woodlands and the Millettia

Table 63. Descriptions of the mapping units used in the vegetation map of Nhanchururu
(NMU=Nhanchururu Mapping Unit).

Mapping unit Description Vegetation types

NMU1 Miombo woodlands A1a, A1b, A1c, A2, B2
NMU2 Millettia stuhlmannii-Bauhinia galpinii woodland-thickets B1
NMU3 Cultivated lands C1
NMU4 River -
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stuhlmannii-Bauhinia galpinii woodland-thicket
had higher species richness and diversity than
the rest of the vegetation types (Table 64).
Cultivated lands had the least number of species
and species diversity. Vegetation types A1a, A1b,
A1c, A2 and B1 were significantly richer in
species than B2 and C1 (F=14.5, p<0.001).
Differences in richness and diversity are shown
in Table 64 below. Important species (cited in
the Mozambique Red Data List (SABONET, 2001))
identified in the area are Afzelia quanzensis (low
risk), Dalbergia melanoxylon (threatened),
Diospyros mespiliformis (threatened), Khaya
anthotheca (low risk) and Sterculia quinqueloba
(vulnerable). The Miombo woodlands (NMU1)
have the highest calculated conservation value,
mainly due to their high diversity and the
existence of a higher number of important
species, while the Cultivated lands (NMU2) have
the lowest calculated conservation value because
they have low diversity and no important species.

Based on the diversity indices above (Table 64),
the relative abundance of the mapping units and
the number of important species, the standardized
conservation indices of the mapping units are
shown in Table 65 below.

C. Discussion

1. Muaredzi

a) Factors influencing vegetation structure and
composition

Soil moisture and flooding.From the DCA
ordination diagram (Figure 24) it is clear that

the plots are separated along a soil moisture
gradient. Drier plots are found on the right of
the diagram while wetter plots are placed on
the opposite end. Apart from showing the relative
proximity of the respective plot groupings to major
rivers, the results show increasing sand fraction in
the soil, which confirms the importance of soil
moisture in influencing vegetation composition.
Soils in the valley floor, which usually get flooded,
are heavier in texture (more clay) than the ones
found towards the escarpment, which are sandier.
The length of flooding of any particular area
determines the balance between the woody and
grass components of the vegetation. Where an area
is flooded for a longer period, the vegetation
becomes predominantly grassland while the woody
component becomes dominant where there is no
flooding, or where flooding period is shorter.
Availability of water along river courses results in
the dominance of Phragmites mauritianus
communities which form a fringe along most of the
perennial rivers and streams. There is clear zonation
of vegetation with increasing distance from the main
rivers such as the Urema. Echinochloa haploclada-
dominated grasslands are found in the flood zone
while Setaria incrassata , and Hyphaene-Acacia-
Combretum and miombo complexes (in that order)
dominate vegetation communities as one moves
away from the floodplain to the escarpment.

Soil texture and geology. There is an
apparent association between soil texture and
vegetation composition. Areas with heavy black
clay soils of alluvial origin tend to support
complexes of Acacia-Piliostigma woodlands,
sometimes with Hyphaene petersiana and Setaria
incrassata. Common Acacia species were A.
sieberiana, A. karroo, A. nigrescens  and A.

Table 65. Standardized conservation indices and biodiversity conservation importance ranks of the mapping
units in Nhanchururu. The standardized conservation importance indices for each map unit are relative to the
map unit with the highest relative conservation index.

 Map  Relative            Diversity index       Important species    Conservation value
unit       abundance Mean se n n Weight Weighted Standardized BCRI

NMU1   0.8421 2.5564 0.0545 40 5 0.8 1.7222 1.0000 1 (highest)
NMU2   0.9876 2.6590 0.1010 7 3 0.6 1.5757 0.9149 2
NMU3   0.1702 1.3300 0.2500 3 0 0.2 0.0453 0.0263 3
NMU4            - - - - - - - 0.0001 4 (lowest)

BCRI: Biodiversity conservation ranking importance

Table 64. Means and standard errors (SE) of diversity indices, richness indices and absolute richness of the
vegetation types found in Nhanchururu.

Vegetation type Diversity index Richness index Absolute richness Sample size (n)

A1a 2.850 (±0.05) 3.760 (±0.05) 42.4 (±2.1) 7
A1b 2.672 (±0.05) 3.620 (±0.05) 38.4 (±2.2) 10
A1c 2.685 (±0.06) 3.521 (±0.09) 34.6(±2.9) 7
A2 2.407 (±0.10) 3.313 (±0.09) 28.5 (±2.3) 11
B1 2.659 (±0.10) 3.584 (±0.09) 36.7 (±2.6) 7
B2 2.062 (±0.18) 2.890 (±0.13) 18.6 (±2.6) 5
C1 1.330 (±0.25) 2.225 (±0.22) 9.7 (±1.9) 3
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polyacantha. Other species indicative of heavy
soils include Combretum imberbe, Piliostigma
thonningii and Lonchocarpus capassa. Sandier
soils are mainly found along low ridges and these
tend to support thicker woodlands with tall
emergents. Common indicative species
encountered were Sclerocarya birrea, Terminalia
sericea, Spirostachys africana and mixed dry
forests. On soils of medium texture (presumably
colluvial), occur complexes of a wide range of
vegetation types but these are largely dominated
by Combretum species, particularly Combretum
adenogonium. The vegetation complexes show
marked local variations in species dominance
as stated in the descriptions of the vegetation
types.

 Altitude and rainfall. There is a major
difference between vegetation types within the
Rift valley and those occurring on the escarpment.
The latter areas support tall Julbernardia-
Brachystegia miombo woodlands while the rest of
the vegetation types described above occur in the
Rift valley. Altitude has an influence on the rainfall
pattern, thereby indirectly influencing vegetation
composition. Tinley (1977) noted differences in
rainfall along the Gorongosa-Cheringoma transect
indicating lower rainfall in the Rift valley. Rainfall
is therefore an important factor and appears to
increase with altitude, particularly when one
compares the Midlands and the Rift valley. There
are differences in geology, from the flood plain to
the escarpment, which interacts with altitude and
rainfall to influence vegetation composition as
outlined in V.A.1.b and V.A.1.c above.

Fire. Is a common occurrence in the area
and may play an important role in the dynamics
of the woodlands. It was evident that a large
percentage of the area burns annually. There were
huge fires in the area during the time of
conducting fieldwork. Fire may cause changes in
the size class structure and species composition
of the woodlands. A large body of literature has
discussed how fire influences the structure and
composition of woodlands (e.g. Frost and
Robertson, 1987; Trollope, 1982; 1984).

b) Concluding remarks

From the preceding account, it can therefore be
concluded that soil moisture, soil texture and
geology, altitude and fire have a major influence
on the floristic composition and structure of the
vegetation in the area. These factors may act in
interaction with each other. Therefore, the
dominant gradient influencing vegetation in the
area may be labelled as a ‘complex gradient’, since
it may consist of a combination of a number of
factors.

2) Nhanchururu

a) Factors influencing vegetation structure
and composition

From observations in the field, together with
patterns emerging from the DCA ordination (Fig-
ure 24), a number of factors which influence
the structure, species composition and dynam-
ics of the woodlands in the area can be identi-
fied. These can be divided into anthropogenic
disturbances and edaphic (including geology)
factors.

Timber extraction. There is overwhelming
evidence of timber extraction in the area. Logged
stumps of Pterocarpus angolensis and Millettia
stuhlmannii were seen scattered throughout the
miombo woodlands. In fact, the mixed-dominance
miombo woodlands could have resulted from the
removal of the previous dominants. The local
people indicated that the area was logged during
the war (1970s) and again after the war in 1997-
1998. A pile of six Pterocarpus angolensis logs (still
in good condition), averaging 6m long, and of
average diameter 50cm, was encountered at
S18o39’32.0”, E34o15’40.8”. A quick estimate of
stocking density of this species in the area was
about 7 trees per hectare, meaning that the
loggers extracted about 8.2m3ha-1. This has
resulted in changes in the species dominance
structure and composition in the affected areas.
There is also small-scale extraction of construction
timber by the locals, as indicated in the list of
resources they obtain from the landscape.

Fire. Almost every vegetation type described
above is affected by fire. The intensity of fire
depends on the season of burning, the prevailing
ambient conditions and the type and amount of
fuel available to carry a fire (Frost, 1996).
Woodlands opened up through timber extraction
show increased grass growth, and this will result
in hotter, more intense fires. The various
ecological impacts of fire on savanna woodlands
are discussed at length by Frost (1996) and Frost
and Robertson (1987) and interactive effects of
woodland thinning and fire on miombo woodland
structure and dynamics were discussed by
Mapaure (2001). Most fires are apparently caused
by honey gatherers and burning of areas for
cultivation.

Bark removal. There is evidence of a number
of trees dying due to bark removal by local
people. This is mainly for making beehives, and
the affected species are mainly Brachystegia
spiciformis and Brachystegia boehmii. Most of
the affected trees are large, usually more than
30cm  in basal diameter. Up to 8 beehives,
awaiting to be mounted up on trees, were heaped
at one old homestead (at S18o37’25.5”,
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E34o16’25.9”). If the practice continues, it will
have a significant effect on the structure and
functioning of the woodlands. The death of
debarked trees may be accelerated by fire, and
this has been demonstrated in a Burkea africana
savanna (Yeaton, 1988). From interviews with
the local communities it emerged that honey was
one of the important wild products obtained from
the landscape by the local community. Bark has
also been stripped for ropes but this seems to
have a lesser ecological impact than that of
beehive-making.

Land clearing. Much of the area on reddish-
brown soils is cultivated. There is evidence of new
clearing in some areas, while places of old
habitation are re-vegetating, largely to grass-
dominated woodlands. Land-clearing results in
habitat loss, habitat fragmentation and,
sometimes, loss of biodiversity (McNeely et al.
1995). This activity is more prevalent in the
miombo woodlands and thickets on more fertile
soils than elsewhere.

Soils and geology. It appears that soils and
geology are important determinants of vegetation
structure and composition in the area. This is
evidenced by the grouping of the sample points
on ordination diagram (Figure 27), where the
second axis appears to be associated with an
edaphic gradient. The Millettia stuhlmannii
woodland-thickets are confined to reddish-brown,
clayey soils which appear to be doleritic
intrusions, while all the miombo woodlands occur
on what appear to be gneissic soils of sandier
texture. Due to the lack of a detailed geological
map of the area, these observations remain
unconfirmed. Tinley (1977) broadly described the
geology in the area as preCambrian metamorphic
rocks of magmatites, paragneiss, amphibolites and
schists of the Zambezian system.

D) Conservation values of
vegetation in Muaredzi and
Nhanchururu

Scientific valuation of the conservation
importance of vegetation in Muredzi and
Nhanchururu is based on the diversity of plants.
This is because the variety of living organisms
in any area is so great that it is impracticable to
inventory and identify all of them, hence the use
of ‘indicator groups‘ (UNEP, 1996) as surrogates
for the whole biological diversity. We have
therefore taken one group of living organisms as
a surrogate for the overall biodiversity in these
areas. Whilst this approach slightly differs from
taxon-based biodiversity surrogates (Williams,
2001), it is a valid scheme since it focuses on a

biological entity, the plant community (Burgman
and Lindenmayer, 1998: in Williams, 2001). This
is an acceptable approach given that the
vegetation of an area represents an integration
of environmental features such as climate, soils,
topography, previous land-use and site potential
(Timberlake and Mapaure, 1992).

Determination of the conservation values of
the vegetation mapping units has been based on
their individual merits, which considered overall
diversity, spatial extent and numbers of unique/
important species in each unit. The principle of
complementarity (Vane-Wright et al. 1991) was
thought to be not appropriate since selection of
subsequent units after the first is based on the
fact that one does not wish to replicate taxa which
occur in the first choice. It also presupposes a
level of the knowledge of species presence/
absence and distribution (Beentje, 1996), which
was not the case with our data. Complementarity
increases the efficiency of selection of sites or
units only when data are more complete (Pressey
et al. 1993).  Even though the list of important
species (endemic, threatened, vulnerable, etc.)
given by SABONET (2001) is somewhat preliminary,
it gives us a sound basis upon which conservation
values can confidently be weighted. Before the
preliminary list, there was no Red Data List for
plants of Mozambique (see Bandeira et al. 1994).
If the whole of Gorongosa National Park were to
be included in the analysis, a different picture
could emerge since the species diversity and
spatial extents of other vegetation types in the
park are not known.

Approaches of selection of areas for
conservation have often been based on counts
of endemic species, especially for faunal species
(Pearson and Cassola, 1992). This method can
also be applicable to conservation of vegetation
(Beentje, 1996). Thus the determination of the
conservation importance values of the mapping
units presented in this report has been centred
on above criteria. Because of the non-availability
of a comprehensive list of endemic species, it
was only possible to base our evaluations on the
identified important species (SABONET, 2001).
It has been recommended, however, that in
addition to numbers of endemics, scoring
systems for sites should include evaluation of
threats, appropriate measures of site viability
and species richness (Hawksworth and Kalin-
Arroyo, 1995). Timberlake et al. (1991) noted
that rarity of a vegetation type, high plant
species diversity, wide variety of habitats in a
limited area and relatively undisturbed condition
of a vegetation type were some of the criteria
used for selection of areas for conservation. It
is also important to consider the vulnerability
of sites to ecological perturbations,
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anthropogenic and natural threats as well as the
functional significance of each site and the
ecological processes involved. For instance, the
functional importance of the wetland areas in
general, as discussed by Whitlow (1985), Matiza
(1992) and Breen et al. (1997) may far outweigh
the biodiversity values. Whilst such considerations
are desirable, it was beyond our ability to evaluate
(and perhaps, quantify) ecological processes.

The major threats to biodiversity
conservation in both Muredzi and Nhanchururu
relate mainly to agricultural activities. We foresee
an extensification of cropping and expansion of
households in Muredzi while intensification of
agricultural production is predicted in
Nhanchururu in the long-term. Signs of the
expansion of agricultural fields are already
evident in Muredzi, and this may significantly
reduce the spatial extents of the Combretum
adenogonium-Sclerocarya birrea, and Acacia
polyacantha -Piliostigma thonningii  mixed
woodlands, in particular. Though quite variable
in species richness and dominance, the
Combretum adenogonium-Sclerocarya birrea
woodland contains sites, such as termitaria, with
high species diversity, and are of high
conservation importance. The dry forests in
Muredzi, due to the relatively poor agricultural

potential of the sandy soils on which they occur,
may not be at an immediate risk of clearance for
fields but extraction of targeted species may
negatively impact on the biodiversity within
them. In addition to their high species diversity,
their limited spatial extent and the occurrence
of important species make them somewhat
ecologically special.

In addition to agricultural intensification in
Nhanchururu, the other major threats to
vegetation are commercial timber exploitation,
wide-spread fires and uncontrolled small-scale
timber extraction. No evidence has, however,
been gathered on how much change has occurred
in species diversity and structure of the
woodlands resulting from the disturbance factors
discussed above. Compared to miombo woodlands
in Muredzi, in Nhanchururu, miombo woodlands
are richer and more diverse in species. It is
possible, therefore, that previous logging and fire
regimes in Nhanchururu have been of
intermediate nature (compared to Muredzi) such
that diversity was higher than expected. We,
however, also note that apart from differences
in disturbance regimes other factors such as
rainfall patterns, geological and altitudinal
differences may play (interactively or individually)
important roles in the dynamics of the woodlands.
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