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EXECUTIVE SUMMARY 
 
The proposed project, situated in the Chemba District in the Sofala Province of Mozambique, is to 
be developed on the outskirts of the town of Chemba alongside the Zambezi River and its 
tributaries. The developer, EcoFarm Mozambique Lda. (EcoFarm), is an organic sugarcane-
growing, processing and trading company based in Mozambique. EcoFarm wishes to establish this 
project with grant funding provided by the governments of Mozambique and the Netherlands. 
 
EcoFarm appointed Coastal and Environmental Services (CES) to conduct an ecological survey of 
the Project Area. This survey has established the anticipated impacts associated with the 
construction and operation of the project, and forms part of the Environmental and Social Impact 
AAssessment (ESIA) conducted by CES. 
 
A wet season site survey was conducted in February 2013 and a dry season survey in September 
2013. An initial drive through of the project area was undertaken in order to establish habitat 
diversity and overall ecological state. Sampling was undertaken at Eco Farm 1 and 2, Tsoni, 
Chapo, Lambani and Goba Extension (Figure 1).  
 
A stratified random sampling approach was adopted, whereby initial assumptions were made 
about the vegetation type, based on previous studies in the surrounding area and from aerial and 
satellite imagery and the project area stratified into these basic types. Sample sites within selected 
areas were chosen at random and surveyed to determine the species present, whether there were 
any species of special concern, and to assess the sensitivity of each identified vegetation type. 
 
Climate, topography, geology and soil type all play an important role in determining the vegetation 
type of a particular area. Additionally, impacts from the current land use can cause a shift in 
vegetation communities. 
 
Average rainfall in the Chemba District is in the order of 700 mm per annum, almost all of which 
falls in the summer months. Rainfall peaks in January and February and the winters are essentially 
dry. The area is prone to severe droughts and to flooding, with months of drought often followed by 
heavy storms and high floods (Ferro and Bouman, 1987). 
 
The Zambezi basin has a tropical climate, with the lowest temperatures occurring between May 
and August when the winter temperatures are in the range15 - 26°C. Daily summer temperatures 
occur between September and April and range from 23 to 30°C. 
 
Sedimentary rocks of the Sena Formation of Cretaceous age underlie the study area. This 
formation comprises sandstone, calcarentites, conglomerates and siltstones and can attain a 
thickness of more than 2 500m. Its depositional history is related to the breakup of Gondwanaland 
some 160 million years ago and the infilling of the Mozambique Basin. 
 
Quaternary-aged unconsolidated sedimentary deposits are associated with river courses and the 
floodplain of the Zambezi River. The entire property is covered with a sandy soil horizon and no 
rock exposures were observed. 
 
The study area is characterised by undulating topography and is located adjacent to the Zambezi 
River; it has an altitudinal range of 70 to 300 m amsl. The study area is situated in the middle 
valley of the Zambezi River. The topography can be described as gently undulating; it rises from 
east (Zambezi River) to west with the highest point being 305 m amsl just to the north of the study 
area. 
 
The land is used mainly for subsistence agriculture, livestock rearing (mostly goats and chickens) 
and fishing. In addition to subsistence farming, natural resources are used for construction, 
medicinal consumption and to supplement food supplies. Charcoal production was noted to occur 
in the broader area. It is apparent that extensive logging is currently being undertaken in the 
Chemba area. 
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Figure 1: DUATS assessed during the ecological study 
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Little published information is available on the vegetation of Mozambique, especially information 
concerning vegetation found in Tete Province, or in the project area in particular. The most reliable 
sources of information are a vegetation map and descriptions by Wild and Barbosa (1967) and a 
bio-geographical survey by White (1983). The above literature largely describes plant formations 
on a broad landscape level, but provides very little information on the communities found within the 
major vegetation types.  
 
Eight broad vegetation types have been described and mapped for Mozambique. Miombo 
Woodland is the most widespread, dominating the north and centre of the country followed by 
Mopane Woodland which occurs in the southern (Limpopo-Save area, covering most of the 
Inhambane province) and northern (upper Zambezi Valley and the southern part of Tete province) 
parts of the country. The third most widespread vegetation type is the Undifferentiated Woodland 
which covers extensive parts of the south, central and northern portions of the country.  
Four vegetation types, typical of the region, were identified in the project area: 

 Riparian Zone,  
o Characterised as a narrow strip of a few metres on either side of the larger rivers 

and streams throughout the project area. 
o Dominant species: Ficus sycamoras cf subsp. sycamoras, Khaya niassica, Kigelia 

africana and Acacia xanthophloea. 
 

 Zambezian Undifferentiated Woodland 
o Characterised by a high species diversity 
o Dominant species: Acacias (A. nigrescens, A. nilótica subs. kraussiana, Acacia 

robusta), Albizia harveyi and Combretum species. 
 

 Mopane Woodland 
o Characterised by the dominant species Colophospermum mopane. 

 

 Wooded Grassland and Grasslands.  
o Characterised as a secondary vegetation type with an open canopy dominated by 

grasses and herbs. 
o Dominant Species: Panicum maximum, Setaria sphacelata and Chloris gayana. 

 
It is estimated that over 5 500 plant species have been recorded in Mozambique, although the 
actual number of species is likely to be much higher. Of these 5 500 species 177 are endemic and 
300 occur on the Mozambique Red Data List. 
 
No Species of Conservation Concern appear on the IUCN (2013) list. Three species are listed as 
least concern (Dalbergia melanoxylon, Commelina erecta, Pterocarpus brenanii), and no 
information relating to the IUCN status is available for the remaining species. 
 
According to the Mozambique Red Data List (Dambo et al., 2002), one species (Sterculia 
appendiculata) is considered “vulnerable” as a result of over exploitation for firewood, timber and 
local construction. This species should therefore be conserved where feasible. 
 
One CITES species (Euphorbia sp.) appears in Appendix II. These species are not necessarily 
threatened, but are controlled in terms of international trade, which means that they may not be 
sold across country borders without permits. 
 
Two alien plant species (Agave sisalma and Opuntia sp.) were noted to occur on site. These were 
only found in close proximity to the villages and are not yet a problem. However, these are highly 
invasive species in other countries (such as South Africa). The project area therefore needs to be 
monitored to ensure that they do not become a problem. 
 
Very little vegetation is intact in the project area and most is considered to be highly degraded. 
Agricultural areas and areas designated as Wooded Grassland and Grassland (a secondary 
vegetation type that has established as a result of clearing and burning) have been rated as having 



Volume 3: ESIA Specialist Volume – Botoanical Survey – September 2014  

Coastal & Environmental Services (Pty) Ltd      vi            EcoFarm Lda 

a low sensitivity due to their level of degradation.  
 
Areas of natural vegetation, such as the Zambezian Undifferentiated Woodland and Mopane 
Woodland, were all assigned a medium ecological sensitivity due to the loss of species and trees 
as a result of local pressures on the environment. Despite this, these vegetation types still provide 
a valuable contribution to biodiversity and ecosystem functioning, and are therefore important 
ecological process areas. 
 
Although highly degraded, the Riparian zones of watercourses were assigned a high sensitivity 
score, as they are important process areas for ecosystem functioning, and provide natural 
corridors. 
  
Ideally, development should be restricted to those areas that have a low ecological sensitivity, and 
exclude those areas with a high or medium ecological sensitivity. Where this is not feasible, 
alternative mitigation measures such as conservation areas and biodiversity offsets should be 
investigated. 
 
An assessment of the impacts associated with the implementation and operation of the project 
indicate that 8 High negative impacts were identified. These can all be reduced to Moderate or Low 
negative by implementing mitigation measures, such as establishing buffer zones around sensitive 
areas that restrict development in these areas, designing and implementing ecological corridors, 
relocating project infrastructure away from sensitive ecological and process areas and designing 
and implementing management plans that reduce the impact of monoculture crops on the 
surrounding indigenous vegetation. Further details, specific to each impact, are included in the 
main body of the report. 
 
To contextualise the impacts associated with the project, an assessment of the impacts associated 
with the current land use was conducted. It was determined that in general the existing land use is 
having a HIGH NEGATIVE impact on the vegetation and biodiversity in the immediate area. 
Although the site is highly degraded as a result of the land pressures, and therefore a suitable site 
from an ecological perspective, it is imperative that the project implement mitigation measures to 
ensure that it does not exacerbate the existing impacts but rather mitigates them. 
 
Table 1: Summary of the impact ratings before and after mitigation 

 Impact significance Before mitigation Sfter mitigation 

Negative impacts 

VERY HIGH  0 0 

HIGH 8 1 

MODERATE 6 7 

LOW 0 6 

Beneficial impacts NONE 0 0 

 
To reduce the impact of the project activities and associated infrastructure, the following mitigation 
measures are recommended: 

 Wetlands and rivers are important ecological process areas, with a high sensitivity, that form 
corridors for plant and animal dispersal. A 30 metre “Restricted Go Area” buffer should be 
established on either side of water bodies (rivers, streams, wetlands, tributaries and 
dambos). In addition, drainage lines should be rehabilitated and re-vegetated. Where 
feasible, infrastructure occurring in these areas should be moved to less sensitive zones.  

 Habitat fragmentation creates breaks in previously continuous vegetation, causing a 
reduction in the gene pool and a decrease in species richness and diversity for both flora and 
fauna. Ecological corridors, designated as “Restricted Go Areas”, should be set aside within 
the project site to facilitate the movement of faunal species, seed dispersal and the 
expansion of existing vegetation types. A corridor through the site containing elements of 
each vegetation type is recommended. 



Volume 3: ESIA Specialist Volume – Botoanical Survey – September 2014  

Coastal & Environmental Services (Pty) Ltd      vii            EcoFarm Lda 

 It is recommended that a botanist/ecologist is on site at the time of vegetation clearing to 
determine if any of the potential species of special concern or protected species occur where 
the pivots are to be positioned. Plants can be removed and placed in a nursery for use for 
rehabilitation purposes. If a species is identified for relocation, individuals of the species will 
need to be located within the proposed site, before vegetation clearing commences, and 
carefully uprooted and removed by a skilled horticulturist. Prior to removal, however, suitable 
relocation areas need to be identified, either within the site or in other disturbed areas on the 
property, such as the proposed ecological corridors. Individual plants that cannot be 
relocated at the time of removal should be moved to the nursery. 

 Not only is rehabilitation considered as good practice, but it is important for the prevention of 
soil erosion and alien species ,invasion and it returns the land to a functional state that can 
be used by future land owners. It is therefore recommended that a rehabilitation plan for the 
project site is developed and implemented. This should include a rehabilitation plan for any 
extra land that was needed for the establishment phase of the development but will not be 
used during the operation phase of the development.  

 Any form of disturbance to the natural vegetation provides an opportunity for alien species to 
invade the site of disturbance. It is recommended that a strict monitoring plan be 
implemented to prevent the spread of any alien species and to remove alien species already 
present at the site.  
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1 INTRODUCTION AND PROJECT DESCRIPTION 
 

1.1 Project description 
 
The proposed project, situated in the Chemba District in the Sofala Province of Mozambique, is to 
be developed on the outskirts of the town of Chemba alongside the Zambezi River and its 
tributaries. The developer, EcoFarm Mozambique Lda. (EcoFarm), is an organic sugarcane-
growing, processing and trading company based in Mozambique. EcoFarm wishes to establish this 
project with grant funding provided by the governments of Mozambique and the Netherlands. 
 
A full description of the project can be reviewed in the Environmental and Social Impact Report 
(ESIR). 
 

1.2 Terms of Reference 
 
EcoFarm appointed Coastal and Environmental Services (CES) to conduct an ecological survey of 
the Project Area, which is a combination of the sugarcane estate and an out-growers’ scheme, and 
is currently planned on a combined area of around 6 000ha. This includes an expansion area 
which maywill be developed in the future either as an estate run entirely by EcoFarm, or as a 
community co-operative. The entire project area, including the future expansion area, was 
surveyed. The aim of the study is to assess the impacts of the proposed farming activities on the 
vegetation. 
 
The following terms of reference refer: 

 Describe and map different vegetation units and ecosystems (such as grassland, savannah 
and riverine) in the project area; 

 Describe the floral biodiversity and record the plant species that occur in each vegetation 
type; 

 Describe the biodiversity and ecological state of each vegetation unit; 

 Establish and map sensitive vegetation areas and species of special concern (IUCN Red 
Data list); 

 Identify alien plant species, assess the invasive potential and recommend management 
procedures; and 

 Identify and assess the potential impacts of the project and associated infrastructure on the 
natural vegetation in terms of habitat loss and fragmentation and degradation of key 
ecosystems. 

 Propose measures to mitigate the impacts. 
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2 RELEVANT LEGISLATION, POLICIES AND GUIDELINES 
 

2.1 International Finance Corporation (IFC) Performance Standards 
 
The following Performance Standards (PS) are relevant to the botanical survey: 
 
1. PS 1: Assessment and Management of Environmental and Social Risks and Impacts 

 Identify and assess environmental impacts, risks and opportunities in the project’s area of 
influence 

 To avoid, or where avoidance is not possible, minimize, mitigate or compensate/offset for 
adverse impacts on the natural environment 

 To promote improved environmental performance of companies through the effective use of 
management systems 

 
2. PS 6: Biodiversity Conservation and Sustainable Management of Living Natural 

Resources  

 Protect and conserve biodiversity 

 Maintain the benefits of ecosystem services 

 Promote the sustainable management and use of living natural resources through the 
adoption of practices that integrate conservation needs and development priorities 

 
PS 6 applies to modified, natural and critical habitats.  
 
Specifically, PS 6 applies to the following habitats observed in the study areas: 

1. Modified habitats that may contain significant biodiversity value as determined in this report. 
2. Natural habitats which should not be significantly converted or degraded by project activities, 

but if no available alternative is provided, can be mitigated by: 

  Avoiding impacts on biodiversity through protection of set-asides,  

 Implementing biological corridors  

 Restoring habitats during operations 

 Implementing biodiversity offsets 
3. Critical Habitats are areas considered as high biodiversity areas which should remain in a 

natural state, failing which, should comply with conditions set out in Section 17 of PS6 and a 
Biodiversity Action Plan aimed at achieving net gains of biodiversity values for the habitat, is 
implemented. 

 
Although the project area occurs in modified and natural habitats three factors need to be taken 
into account when considering the above: 

1. Natural habitats such as rivers may be indirectly (that is, beyond the project area) affected by 
the project activities and associated infrastructure.  

2. No critical habitats associated with high biodiversity were identified at the project site. 
 

2.2 International Union for Conservation of Nature (IUCN) Statutes and 
Regulations 

 
The objective of the IUCN is to “influence, encourage and assist societies throughout the world to 
conserve the integrity and diversity of nature and to ensure that any use of natural resources is 
equitable and ecologically sustainable.” (IUCN, Accessed: 20/11/2013) 
 
In order to achieve this objective the IUCN implements programmes, administered by the World 
Conservation Congress, in the form of activities such as: 

 Research on species and ecosystem function and ensure sustainable, equitable and ecological 
utilisation of natural resources; 

 Determination of biological diversity, identification of threats and priority conservation areas; 

 Development of sound practices for the conservation and sustainable use of species and 
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ecosystems; and 

 Development of tools for effective rehabilitation, mitigation or offsets. 
 
The IUCN data base and principles are used for determining species of special concern, which 
would be of high conservation value in the project site. The Mozambique Red Data List are also 
used to determine country specific species of special concern. 
 
PS 6 requires that the IUCN list and the countries’ Red Data List are consulted as part of the 
baseline survey to determine the conservation status of species found in the project site. 
 

2.3 Convention on Biological Diversity (CBD) 
 
The objectives of the CBD address issues of conservation, sustainable use and fair/equitable 
sharing of the benefits of natural resources. The CBD encourages the use of the “Ecosystem 
approach”, which is based on the application of scientific methodologies focused on levels of 
biological organisation including process, functions and interactions between organisms and the 
environment (Convention on Biological Diversity). The levels are extended to refer to any functional 
ecological unit at any scale. 
 
The CBD emphasizes that adaptive management is necessary for complex and dynamic 
ecosystems. Impact responses of ecosystems are non-linear and often delayed, resulting in 
unpredictable reactive events. Management must be adaptive in order to respond to these events 
by incorporating a “lessons-learnt” approach and frequent considerations of “cause-and-effect”. 
 
The United Nations Framework Convention on Climate Change (UNFCCC), to which Mozambique 
is a signatory, recognises the CBD and its objectives. 
 
The objectives and principles outlined in the CBD should be used to assess impacts and develop 
management and monitoring plans. 
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3 METHODOLOGY 
 

3.1 Literature review  
 
A review was undertaken of the existing literature pertaining to the natural vegetation and plant 
biodiversity, the presence and status of alien/invasive plant species and the effects the project may 
have on the surrounding vegetation ecology. 
 
As there appears to be no repository for information on the alien and invasive plant species 
specific to Mozambique, information sourced from surrounding countries, specifically South Africa 
and Malawi has been used for inference of potential scenarios and impacts associated with the 
EcoFarm project.  
 
The Global Invasive Species Database recognises 53 invasive species in Mozambique (Global 
Invasive Species Database, 2013) but it is largely incomplete, since it relies on submissions, and 
there is relatively little research relating to alien invasive plant species in Mozambique. 
 

3.2 Site survey 
 
A wet season site survey was conducted in February 2013 and a dry season survey in September 
2013. An initial drive through of the project area was undertaken in order to establish habitat 
diversity and overall ecological state. Sampling was undertaken at Eco Farm 1 and 2, Tsoni, 
Chapo, Lambani and Goba Extension (Figure.  
 

3.3 Vegetation mapping 
 
Vegetation was mapped from satellite imagery and related to data gathered on the ground and 
geological and topographical maps. 
 

3.4 Vegetation Assessment 
 
A sampling protocol was developed that would enable the evaluation of the existing interpretations 
of the vegetation of the study area, to improve on them if necessary, and to add detailed 
information on the plant communities present. The protocol took into account the amount of time 
available for the study, the accessibility of different parts of the area, and limitations such as the 
seasonality of the vegetation.  
 
A stratified random sampling approach was adopted, whereby initial assumptions were made 
about the vegetation type based on previous studies in the surrounding area and from aerial and 
satellite imagery. From this the project area was stratified into three basic types. Sample sites 
within these three selected areas were chosen at random and surveyed to determine the species 
present, and the level of degradation.  
 

3.5 IUCN, Mozambique Red Data List and CITES assessment 
 
Compiled plant species checklists were reviewed for the presence of Species of Special Concern 
(SSC), as defined by IUCN Red List 2013. For the purposes of this report: 

 Threatened species are defined as:  
a) species listed in the Critically endangered, Endangered or Vulnerable categories;  
b) possible threatened species (i.e. taxa currently un-assessed in the IUCN Red List 2009 

whose conservation status has been highlighted subsequently);  

 Species of conservation concern are defined as those species listed in the Data Deficient or 
Near Threatened categories of the IUCN Red List 2013. 

 
The plant species list was also reviewed against the Mozambique Red Data List (Dombo et 
al.,2002).  
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Appendices 1 and 2 of the Convention of International Trade in Endangered Species (CITES) were 
also considered. 
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4 BIOPHYSICAL DESCRIPTION 
 

4.1 Introduction 
 
Mozambique is located in south-east Africa and borders Tanzania, Malawi, Zambia, Zimbabwe, 
South Africa, Swaziland, and the Indian Ocean. The country is divided into eleven provinces (from 
south to north): Maputo, Maputo city, Gaza, Inhambane, Manica, Sofala, Zambézia, Tete, 
Nampula, Niassa, and Cabo Delgado. 
 
The country has a total area of 801 590 km2 of which 784 090 km2 is land and 17 500 km2 is water. 
Mozambique occupies the eastern fringe of the great southern African escarpment. The mountains 
of the interior fall to a broad plateau which descends to coastal hills and plains. The extensive low 
plateau, which  is savannah and grassland, covers nearly half the land area. There are patches of 
forest in the western and northern highlands. Dense subtropical bush characterizes the coastal 
plain. Forest covers approximately 25% of the land area. Arable land comprises 5.6% and 
permanent cropland 0.3% of the total land area.  
 

4.2 Physical environment 
 
4.2.1 Climate 
 
In general Mozambique experiences a tropical to subtropical climate with the inland being cooler 
than the coast. The study area is situated in a transitional zone between the northern area 
influenced by equatorial low pressure systems with monsoons in the warm season; and the 
southern part of the country that experiences subtropical anticyclones. The climate is classified as 
a dry savannah climate. 
 
Average rainfall in the Chemba District is in the order of 700 mm/a, almost all of which falls in the 
summer months. Rainfall peaks in January and February and the winters are essentially dry. The 
area is prone to both severe droughts and flooding, with months of drought often followed by heavy 
storms and high floods (Ferro and Bouman, 1987). 
 
The Zambezi basin has a tropical climate, with the lowest temperatures occurring between May 
and August when the winter temperatures are in the range15 - 26°C. Daily summer temperatures 
occur between September and April and range from 23 to 30°C. The long-term average monthly 
minimum and maximum temperatures for the Chemba area are shown in Figure 4.1. 

 
4.2.2 Geology and Soils 
 
Sedimentary rocks of the Sena Formation of Cretaceous age underlie the study area (Ferro and 
Bouman, 1987). This formation comprises sandstone, calcarentites, conglomerates and siltstones 
and can attain a thickness of more than 2 500m. Its depositional history is related to the breakup of 
Gondwanaland some 160 milion years ago and the infilling of the Mozambique Basin. 
 
Quaternary-aged unconsolidated sedimentary deposits are associated with river courses and the 
floodplain of the Zambezi River. The entire property is covered with a sandy soil horizon and no 
rock exposures were observed. 
 
The soils of the study area are related to the underlying geology of the area, which consists of pink 
sandstone as the main country rock. The sandstone has been eroded over time by numerous 
streams and rivers that flow eastwards to the Zambezi River, resulting in a dense network of 
stream and river valleys where alluvial deposition has occurred over the eroded sandstone. Thus, 
besides soils derived in situ from sandstone, there are extensive areas of alluvial soils.  
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Figure 4-1: Monthly average, minimum and maximum temperatures for the Chemba area for the 
period 2008. (FAO, CROPWAT weather programme 2008).  

 
Four soils have been broadly defined for the area: (Dr Alois Hungwe of Imagen Consulting):  
 
Type 1:  This is the main soil type found in the area and occurs on the upland interfluves on old 
alluvium. They consist of deep (>150cm) sandy loams and sandy clay loams overlying similar 
sandy loams and sandy clay loams. The soils are non-sodic and well drained. They are suitable for 
crop production. 
 
Type 2:  These soils are found in the lower lying drainage areas of the project site. They consist of 
deep (>150cm) medium- to coarse-grained sandy loams and sandy clay loams overlying similar 
sandy clay loams. The soils are non-sodic and well drained. The good drainage, good fertility and 
depth make these soils well suited for crop production. However, their location in drainage areas 
may mean that agricultural activities may impact on the drainage of the area unless provision is 
made in the irrigation design. 
 
Type 3: These are sodic soils which occur in the low lying drainage areas of the stream and river 
drainage areas. They consist of deep sandy loams and sandy clay loams, overlying sandy clays 
and sandy clay loams. The sodic horizons tend to appear at depths of 40 to 70cm.  These soils are 
of restricted suitability for crop production. 
 
Type 4: This is a physiognomic unit rather than a true soil type, and includes low-lying areas that 
are likely to be waterlogged or flooded in the rainy season. They contain soil types 2 and 3. The 
main challenge in these areas is the need for well-designed drainage channels to divert flood 
waters form irrigated lands. 
 
4.2.3 Topography  
 
The study area is characterised by undulating topography and is located adjacent to the Zambezi 
River; and has an altitudinal range of bwteen 70 and 300 m amsl (see Figure 4.2). The study area 
is situated in the middle valley of the Zambezi River. The topography can be described as gently 
undulating; and rises from east (Zambezi River) to west, with the highest point being 305 m amsl 
just to the north of the study area (Figure 4-2). 
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Figure 4-2: Topography and elevation of the study area.  

 



Volume 3: ESIA Specialist Volume – Botoanical Survey – September 2014  

Coastal & Environmental Services (Pty) Ltd      9            EcoFarm Lda 

4.2.4 Hydrology 
 
The Zambezi River flows for 820 km within Mozambique, from the border with Zambia and 
Zimbabwe down to the sea at the Chinde delta. The Zambezi Delta is a broad, flat alluvial plain 
along the coast of central Mozambique. The Delta is triangular in shape, covering an area of 
approximately 1.2 million hectares that stretches 120km from its inland apex (near the confluence 
of the Zambezi and Shire Rivers) to the main Zambezi River mouth and 200km along the Indian 
Ocean coastline from the Cuacua River outlet near Quelimane south to the Zuni River outlet. The 
Zambezi alone carries 50% of the country’s available water, excluding Lake Niassa, making it the 
most important natural water resource in the country. 
 
The Shire River, which drains from Lake Malawi, enters the Zambezi River downstream of the 
project site approximately 160km from the coast. The Zambezi River flows past the study area, 
which is approximately 4km to the west. In addition, the Nhazimba River, a tributary of the 
Zambezi, flows through the northern section of the study area. The Sangadeze River flows to the 
south of the study area, and is also a tributary to the Zambezi River. 
 
4.2.5 Current Land use 
 
Compared with other countries in the region Mozambique has a rich natural resource base 
including untransformed indigenous forests, savannah woodlands and coastal habitats. About 25% 
of the land has commercial forestry potential, 12.5% constitutes state-protected areas and a further 
22% comprises potential wildlife habitat (GPZ, 2003). However, it is apparent that extensive 
logging is currently being undertaken in the Chemba area, with numerous logging vehicles evident.  
 
Almost all households rely heavily on natural resources for their livelihoods. There are no services 
for water and all the households access and utilize naturally available water resources, especially 
the local rivers.  Many households also rely on naturally occurring vegetation for construction of 
their homes; thatch for the roofs of local houses (Which is done biannually from thatch found 
anywhere in the area), while wood for building poles is also found locally from the forested areas. 
The woodlands are also utilised for fuel/firewood. Other natural resources from the woodland areas 
include the collection of honey and wild fruits. 
 
Fishing in the Zambezi River and other seasonal rivers is an important subsistence and economic 
activity for a number of households living close to the river banks. 
 
Agriculture in the area is limited to small arable subsistence plots (machambas) located near to 
houses. 
 
Livestock comprises mainly goats, chickens and pigs with only a small number of households that 
have relatively sizeable bovine herds. These animals are escorted to suitable grazing sites in the 
area. 
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5 FLORISTIC DIVERSITY AND PROTECTED AREAS 
 
Seventy-nine percent of Mozambique is covered in natural vegetation. Although several research 
projects have recently aimed at documenting Mozambique’s diversity, the current conservation 
status of the country’s flora still remains largely unknown (Dudley and Stolton, 2012). Despite this, 
analyses of existing data show that the biodiversity in the country is high (USAID, 2008) and that 
globally, Mozambique boasts seven ecological zones of international importance. These are: 

 Agulhas Current,  

 East African Coast,  

 Lakes of the Rift Valley,  

 East African Mangroves,  

 Forests of the South Rift Valley,  

 East and Central Miombo Woodlands, and the 

 Savannas of the Zambezi Floodplains.  
 
Other sites of high importance for biodiversity include Lake Niassa, Gorongosa Mountain, the 
Archipelago of Quirimbas, and the Chimanimani Massif (Dudley and Stolton, 2012; USAID, 2008). 
 
Despite 16% of the country being declared as protected, these areas still face many challenges 
such as being understaffed, underfunded and without qualified personnel (USAID, 2008). 
Consequently, some of these areas are only protected on paper.  
 

5.1 Vegetation Types in Mozambique 
 
There is a lack of detailed, published information available on the vegetation of Mozambique, 
especially information concerning vegetation found in or near the project area. The most reliable 
sources of information are a vegetation map and descriptions by Wild and Barbosa (1967) and a 
biogeographical survey by White (1983). The above literature largely describes plant formations on 
a broad landscape level, but provides very little information on the communities found within the 
major vegetation types.   
 
Eight broad vegetation types have been described and mapped for Mozambique (Figure 5-1) 
(MICOA, 2009). Miombo Woodland is the most widespread, dominating in the north and centre of 
the country, followed by Mopane Woodland, which occurs in the southern and northern parts of the 
country. The third most widespread vegetation type is Undifferentiated Woodland, which covers 
extensive parts of the south, centre and northern portions of the country. The remaining vegetation 
types include Afromontane Elements, Coastal Mosaics, Halophytic Vegetation, Mangroves and 
Swamp Vegetation. 
 
The World Wildlife Fund (WWF) has defined global ecoregions based on geographically distinct 
assemblages of species, natural communities and environmental conditions. Information on each 
eco region and its conservation status are provided to assist with the continued conservation of 
these areas. 
 
The project area falls into the Zambezian and Mopane Woodland Ecoregion as defined by WWF. 
This is a widespread Ecoregion occurring throughout the lower-lying areas in the eastern half of 
southern Africa (Figure 5-2). It is characterised by the dominance of the tree Colophospermum 
mopane which is the sole canopy species throughout much of its range. Elevation and rainfall 
separate this Ecoregion from its three major neighbouring Ecoregions; Central Zambezian Miombo 
Woodland, Eastern Miombo Woodland and Southern Miombo Woodland. 
 
This Ecoregion has low species diversity and its poor agricultural potential has resulted in the 
majority of habitats being left relatively intact. As a result, it is not listed as an area of conservation 
concern.  
 



Volume 3: ESIA Specialist Volume – Botoanical Survey – September 2014  

Coastal & Environmental Services (Pty) Ltd      11            EcoFarm Lda 

 

Figure 5-1: Broad vegetation types found in Mozambique (After White 1983 in MICOA, 2009) 

 

5.2 Floristic Diversity 
 
Historically, vegetation surveys in Mozambique have been limited. However, there has been an 
increase in the last 20 years, with specific areas of interest being targeted. These include protected 
areas such as national parks and reserves, centres of endemism and suspected biological 
hotspots. 
  
From these surveys it is estimated that over 5 500 plant species have been recorded in 
Mozambique, although the actual number of species is likely to be much higher (MICOA, 1997 and 
2009). Of these 5 500 species, 177 species are endemic and 300 occur on the Mozambique Red 
Data List (MICOA, 2002). 
 

5.3 Protected Areas 
 
There are thirteen Forest Reserves In Mozambique, which are administered by the National 
Directorate of Forest and Wildlife (DNFFB) in the Ministry of Agriculture. Other protected areas, 
including National Parks and Trans-frontier Conservation Areas, are the responsibility of the 
Ministry of Tourism. The Forest Reserves were created to safeguard timber reserves from 
spreading agriculture for future sustainable utilization. The possibility that these Reserves can 
make a significant contribution towards biodiversity conservation has been recognized. There is 
limited information about the state of the vegetation and ecosystem condition within these 
Reserves (Muller et al., 2005). 
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Figure 5-2: WWF Ecoregions surrounding the project site 

 
According to Muller et al. (2005), of the 13 existing forest reserves, five (Licuáti, Derre, Moribane, 
Mecuburi, and Matibane) are co-managed as commonage between the Forest Service and local 
communities. Only two of the forest reserves (Inhamitanga and Nhampacue) are not currently 
inhabited. All the forest reserves, including those under management and the ones uninhabited, 
show different degrees of human disturbance, particularly clearing for agriculture, human induced 
fire, collection of firewood and charcoal, and logging. Among the causes of degradation of the 
forest reserves are abandonment of the forest reserves by the Forest Service during the civil war, 
use of forest reserves as hideouts by communities and guerrilla fighters, promotion of agriculture 
within the communities living inside the forest reserves, illegal logging, and poaching among 
others. 
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There are no National Parks close to the project area (Figure 5-3). However, there are a few 
hunting reserves (Coutada Oficial No. 1, 6, 7 and 13) to the west and south of the project site. 
 

 

Figure 5-3: Protected areas surrounding the project site 
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6 VEGETATION TYPES  
 

6.1 General description of vegetation types 
 
Four vegetation types, typical of the region, were identified in the project area: 

 Riparian Zone,  

 Zambezian Undifferentiated Woodland,  

 Mopane Woodland and  

 Wooded Grassland and Grasslands.  
 
Generally the vegetation cover of the study area is a mosaic of these four vegetation types, 
described below, which are interspersed with small machambas where the local villagers cultivate 
sorghum, millet, maize and cotton. 
6.1.1 Riparian Zone 
 
The Riparian Zone is restricted to a narrow strip of a few metres on either side of the larger rivers 
and streams throughout the project area. In most cases the riparian vegetation is absent or highly 
degraded (Plare 6-1), due mainly to clearing by local people. The narrow strips of riparian trees 
were difficult to detect on the Google Earth aerial image, limiting accurate mapping of this 
vegetation type. The dominant species in the intact areas are Ficus sycamoras cf subspecies 
sycamoras, Khaya niassica, Kigelia africana and Acacia xanthophloea. 
 

 

Plate 6-1: Riparian Zone 

 
 
 
6.1.2 Zambezian Undifferentiated Woodlands  
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Zambezian Undifferentiated Woodland is defined by the absence of Miombo and Mopane 
dominant species, and is characterised by higher species diversity than either Miombo or Mopane 
Woodlands (Palgrave et al., 2007). This is the dominant vegetation type within the project area, 
and in its undisturbed state is characterised by a tree canopy cover that is greater than 40% and a 
tree height between 7 and 10 m. In the study area this vegetation type is mostly degraded, and 
canopy cover is generally more open as a result (Plate 6-2). The degraded Woodland is better 
described as a shrubland, with scattered trees covering less than 5% and shrubs (often growing 
from coppicing) cover about 30%. This type of vegetation comprises mainly Acacias (A. 
nigrescens, A. nilótica subs. kraussiana, Acacia robusta), Albizia harveyi and Combretum species. 
It is common to find more dispersed emerging trees, normally with heights up to 15 m, such as: 
Sclerocarya birrea, Dalbergia melanoxylon, Zyzigium abyssinica, Acacia robusta, Grewia  caffra, 
Diospyros mespiliformis, Xeroderris sthulmanii, Philenoptera violacea, and Grewia bicolor, 
amongst others. 
 

 

Plate 6-2: Degraded Zambezian Undifferentiated Woodland 

 
6.1.3 Mopane Woodlands  
 
The Mopane Woodlands occur in small patches throughout the project site and are dominated by 
stands of Colophospermum mopane species, with individuals more than 10 m in height (Plate 6-3). 
Numerous saplings and seedlings belonging to this species, as well as a grass layer, were noted in 
the understory. 
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Plate 6-3: Mopane Woodland 

 
6.1.4 Wooded Grasslands and Grasslands  
 
This vegetation type is comprised primarily of herbs and grasses, as well as shrubs, which occupy 
10-40% of the cover (Plate 6-4). In some cases these grasslands represent a natural vegetation 
derived from periodical floods or lower lying areas with higher soil moisture. However, they are also 
derived from anthropogenic factors, such as the result of previously cultivated areas that were 
were abandoned or are presently fallow lands, and which represent different levels of succession 
and/or regeneration of the natural vegetation. Important grass species include Panicum maximum, 
Setaria sphacelata and Chloris gayana. Fire is a constant element and a limiting factor in the 
natural regeneration of the vegetation. 
 

 

Plate 6-4: Wooded Grassland and Grassland 
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6.1.5 Cultivated Areas  
 
There are a small number of cultivated areas - machambas - in the project area. These are used 
for the cultivation of sorghum, African millet, maize and beans (Plate 6-5). 
 

 

Plate 6-5: Cultivated areas 

 

6.2 Vegetation Distribution 
 
The dominant vegetation type in the project area is the Wooded Grassland and Grassland (76% of 
the area - Table 6-1). Mopane Woodland comprises 10.4% of the project area, the Riparian Zone 
makes up 5.4% and the Zambezian Undifferentiated Woodland comprises a further 2.6%. Only 
4.9% of the entire project area is under cultivation, but much of the grassland areas are likely to be 
fallow land, where previously planted machambas have been left unplanted as part of the typical 
shifting agriculture practised in the area. 
 
Wooded Grassland and Grassland will the vegetation type most heavily impacted by the project. 
This is a secondary vegetation type that has been created as a result of clearing and burning. The 
layout of the project planted areas and infrastructure will be determined by extents of the sensitive 
areas identified by the specialist studes. 
 
Table 6-1: Total Area of Each vegetation type and the area that will be impacted 

Vegetation Type and Sensitivity Total Area (ha) % of Project Area 

Cultivated Land  806.3 4.9 

Mopane Woodland  1720.5 10.4 

Riparian Zone 887.5 5.4 

Village 138.2 0.8 

Zambezian Undifferentiated Woodland 438.8 2.6 

Wooded Grassland and Grassland 12574.3 75.9 

Total Area 16 565.6 100 
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6.3 Plant Species of Special Concern 
 
Of the 5 500 recorded species in Mozambique, 300 occur on the red data list and 122 of these are 
threatened (MICOA, 2003). Clearing of vegetation, slash and burn agriculture, human settlements 
and uncontrolled fires have been identified as the main threats to Mozambique’s flora.  
 
The species list from the site visit was assessed against the International Union for Conservation of 
Nature (IUCN) Red Data list, the Mozambique Red Data List and the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES).The results are summarised in 
Table 6-2 and the full species list appears in Appendix A. 
 
Table 6-2: Species of Special Concern 

Status Number of Species 

IUCN Red Data List (international) 

Least Concern 
3 (Dalbergia melanoxylon, Commelina erecta, 
Pterocarpus brenanii) 

Mozambique Red Data List 

Vulnerable 1 (Sterculia appendiculata) 

CITES 

Appendix I 0 

Appendix II 1 (Euphorbia sp.) 

 
No species of special concern appear on the IUCN (2012) list. Three species are listed as least 
concern - Dalbergia melanoxylon, Commelina erecta, Pterocarpus brenanii) - and no information 
relating to the IUCN status is available for the remaining species. 
 
According to the Mozambique Red Data List (Dambo et al., 2002), one species - Sterculia 
appendiculata) -is considered vulnerable as a result of over exploitation for firewood, timber and 
local construction. This species should therefore be conserved where feasible. 
 
One CITES species - Euphorbia sp. - appears in Appendix II. These species are not necessarily 
threatened, but are controlled in terms of international trade. 
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Figure 6-1: Vegetation Map of the Study Site 



Volume 3: ESIA Specialist Volume – Botanical Survey – September 2014  

Coastal & Environmental Services (Pty) Ltd      20            EcoFarm Lda 

6.4 Alien Species 
 
Two alien plant species - Agave sisalma and Opuntia sp. - were noted on the site. These were only 
found to occur in close proximity to the villages, and not yet considered to be a problem. However, 
these are highly invasive species in other countries (such as South Africa). The project area 
therefore needs to be monitored to ensure that they do not become a problem. 
 

6.5 Sensitivity assessment of the project area 
 
The sensitivity map was developed by identifying areas of high, medium and low sensitivity (Figure 
6-2).  
 
Areas of high sensitivity include: 

 Process areas such as rivers, wetlands and streams that are important for ecosystem 
functioning, including surface and ground water as well as animal and plant dispersal;  

 Areas that have a high species richness; 

 Areas that  are not significantly impacted, transformed or degraded by current land use; 
and 

 Areas that contain the majority of species of special concern found in the area and may 
contain high numbers of globally important species, or comprise part of a globally important 
vegetation type. 

 
Areas of medium sensitivity include: 

 Areas that still provide a valuable contribution to biodiversity and ecosystem functioning 
despite being degraded; 

 Degraded areas that still have a relatively high species richness; and 

 Degraded areas that still contain species of special concern.  
 
Areas of low sensitivity include: 

 Areas that are highly impacted by current land use and provide little value to the 
ecosystem; and 

 Highly degraded areas that are unlikely to harbour any species of special concern.  
 
Very little vegetation is intact in the project area and most is considered to be highly degraded. 
Agricultural areas and areas designated as Wooded Grassland and Grassland have been rated as 
having a low sensitivity due to their level of degradation (Figure 6-2).  
 
Areas of natural vegetation, such as the Zambezian Undifferentiated Woodland and Mopane 
Woodland, were all assigned a medium ecological sensitivity due to the loss of species and trees 
as a result of local pressures on the environment (Figure 6-2). Despite this these vegetation types 
still provide a valuable contribution to biodiversity and ecosystem functioning and are therefore 
important ecological process areas. 
 
Although highly degraded, the Riparian zone was assigned a high sensitivity score as it is an 
important process area for ecosystem functioning and provides a natural corridor.  
  
Development should ideally be restricted to those areas that have a low ecological sensitivity, and 
exclude those areas with a high or medium ecological sensitivity. Where this is not feasible, 
alternative mitigation measures such as conservation areas and biodiversity offsets should be 
investigated. 
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Figure 6-2: Sensitivity Map of the project area 
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7 IMPACTS IDENTIFIED AND ASSESSED 
 
This study provides the necessary information to assess the impacts of the project on the 
vegetation and the flora at various spatial and temporal scales.  
 
The individual impacts have been grouped together as a series of key environmental issues. All of 
the issues relate to the removal of the existing vegetation cover on the eventual project area. At the 
spatial scale of the project area the impacts described below will definitely be considerable, but 
these need to be seen in the context of the project area as a whole, or at a still larger spatial scale.  
The methodology used to evaluate the severity of impacts is set out in section 4 of the Introduction 

to the Specialist Volume.Issues associated with the project 
 
ISSUE 1: Loss of Vegetation communities 
The removal of vegetation will cause the loss of vegetation communities within the project area. 
These are dynamic ecosystems that provide habitats that support all forms of life. Different types of 
communities and habitats exist in the project area, and these occur in various proportions within 
the project area and beyond. However, the impact of the loss of portions of the different habitats 
will differ, and thus these need to be considered separately. 
 
ISSUE 2: Loss of Biodiversity 
Removal of the vegetation during the establishment phase will result in the loss of existing 
populations of all plant species within the project area. The impacts at a larger spatial scale will 
only be important in the case of species that have a globally restricted range, or are otherwise in 
need of protection, such as Species of Special Concern. In these cases the project may 
significantly reduce the area of occupancy of the species. A reduction of the area of occupancy in 
turn may threaten the chances of survival for these plant species of concern. However, the 
significance of an impact differs depending on our knowledge of the distribution of these plant 
species.  
 
ISSUE 3: Disruption of Ecosystem Function and Process 
The habitats that exist in the project area, together with those of the surrounding area that are 
linked, form part of a functional ecosystem. An ecosystem provides more than simply a ‘home’ for 
a set of organisms, and is a functional system where biological and biophysical processes such as 
nutrient cycling, soil formation, reproduction, migration, competition, predation, succession, 
evolution and migration take place. Destruction or modification of habitats causes disruption of 
ecosystem function, and threatens the interplay of processes that ensure environmental health and 
the survival of individual species. This issue deals with a collection of complex ecological impacts 
that are almost impossible to predict with certainty, but which are nonetheless important. 
 

7.2 The current impacts: the “NO-GO” or “Without project scenario”  
 
To contextualise the potential impacts of the project activities and associated infrastructure 
proposed by EcoFarm the existing impacts (or status quo), associated with current ecological 
conditions need to be described in terms of vegetation patterns, structure and composition. This 
baseline should be used as the comparison against which project impacts are assessed. The main 
issues identified with the existing impacts are discussed below: 
 
7.2.1 Impacts associated with Issue 1 – Loss of vegetation communities 
 
Impact 1: Loss of Riparian Woodland 
 
Cause and comment:  
This vegetation type occurs along the banks of the rivers and tributaries in the project area. Direct 
impacts on this vegetation type include clearing of river banks to plant crops such as maize and 
harvesting of plant materials for construction purposes. Consequently, this vegetation type is highly 
degraded and has been removed in most cases. 
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Significance Statement: 
The loss of the Riparian Woodland is definitely occurring within the Study Area and is having a 
severe, Permanent impact. The environmental significance of this unmitigated impact is HIGH 
NEGATIVE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of Riparian Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

 
Impact 2: Loss of Mopane Woodland 
 
Cause and comment:  
This vegetation type occurs as patches throughout the project area and is being harvested and 
exported as a source of timber. A large amount of clearing has also taken place for the 
establishment of machambas. The current land use has therefore had a high impact on this 
vegetation type with large sections being cleared. 
 
Significance Statement: 
The loss of Mopane Woodland is definitely occurring within the Study Area and is having a severe, 
Permanent impact. The environmental significance of this unmitigated impact is HIGH NEGATIVE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of Mopane Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

 
Impact 3: Loss of Zambezian Undifferentiated Woodland 
 
Cause and comment:  
It is likely that this vegetation type once covered a large portion of the project site, but has now 
been reduced to small patches by clearing for agriculture and slash and burn techniques. 
 
Significance Statement: 
The loss of Zambezian Undifferentiated Woodland is definitely occurring within the Study Area and 
is having a severe, Permanent impact. The environmental significance of this unmitigated impact 
is HIGH NEGATIVE, since there are very small remnant patches of this vegetation type remaining, 
and further clearing is therefore significant. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of Zambezian Undifferentiated Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

 
Impact 4: Loss of Wooded Grasslands and Grasslands 
 
Cause and comment:  
This is the dominant vegetation type in the project area and is comprised of a mosaic of natural 
grasslands and grasslands created by anthropogenic influences such as clearing. This vegetation 
type is highly impacted and degraded as a result of the current land use. 
 
Significance Statement: 
The loss of Wooded Grasslands and Grasslands is Probably occurring within the Study Area and is 
having a slight, Medium Term impact. Since this is a secondary vegetation type that has 
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established as a result of clearing and burning, the environmental significance of this unmitigated 
impact will be LOW NEGATIVE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Loss of Wooded Grasslands and Grasslands 

Without Mitigation Medium Term Study Area Slight Probably LOW- 

 
7.2.2 Impacts associated with Issue 2 – Loss of biodiversity 
 
Impact 5: Loss of Biodiversity (general) 

 
Cause and comment:  
The clearing of land for agriculture and harvesting of plant materials for construction and 
charcoaling is resulting in the loss of biodiversity in the area.  
 
Significance Statement: 
The impacts associated with the current land use on the biodiversity within the project area is 
definitely occurring, and has occurred, and is having a moderate, Long Term impact. The 
environmental significance of this unmitigated impact is MODERATE NEGATIVE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Loss of Biodiversity (general) 

Without Mitigation Long Term Study Area Moderate Definite MODERATE- 

 
Impact 6: Loss of Species of Special Concern 
 
Cause and comment:  
Current land use activities, such as clearing, harvesting and charcoaling are potentially resulting in 
the loss of species of special concern, as well as other species that are important to ecosystem 
functioning. 
 
Significance Statement: 
The impacts of the current land use on species of special concern within the project area is 
definitely occurring, and has occurred, and is having a moderate, Long Term impact. The 
environmental significance of this unmitigated impact is MODERATE NEGATIVE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Moderate Definite MODERATE- 

 
7.2.3 Impacts associated with Issue 3 – Disruption of ecosystem function and process 
 
Impact 7: Fragmentation of vegetation and edge effects 
 
Cause and comment: 
Fragmentation is one of the most important impacts on vegetation, especially when this creates 
breaks in previously continuous areas of vegetation, causing a reduction in the gene pool and a 
decrease in species richness and diversity. This impact occurs when large areas are cleared for 
agriculture or burned to create green grass for grazing, or to establish crops. Fragmentation results 
in the isolation of functional ecosystems, and results in reduced biodiversity and reduced 
movement due to the absence of ecological corridors. The project area is relatively degraded and 



Volume 3: ESIA Specialist Volume – Botoanical Survey – September 2014  

Coastal & Environmental Services (Pty) Ltd      25            EcoFarm Lda 

is fragmented as a result.  
 
Significance Statement: 
Habitat fragmentation within the project area has definitely occurred and has had a Severe, Long 
Term impact. The environmental significance of this unmitigated impact is HIGH NEGATIVE.  
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Severe Probable HIGH- 

 

7.3 Impacts associated with the project 
 
7.3.1 Establishment and Implementation Phase 
 
This section assesses the impacts associated with the establishment and implementation phase of 
the plantations, co-operatives and cattle feeding areas. 
 
Impacts associated with Issue 1 – Loss of vegetation communities 
 
Impact 1: Loss of Riparian Woodland 
 
Cause and comment:  
This vegetation type occurs along the banks of the rivers and tributaries in the project area. Direct 
impacts on this vegetation type include clearing of river banks to plant sugar cane and trampling 
from cattle. 
 
Mitigation and Management: 
The following mitigation actions are suggested: 

 Demarcate a 50m no-go buffer along the riparian zones and prohibit planting activities in 
these areas; 

 Educate staff on what the no-go areas are and how to identify them; 

 Have an ECO officer on site to monitor clearing and ensure that no Riparian Woodland is 
cleared for planting; 

 Where feasible use existing roads and bridges to avoid unnecessary clearing of additional 
vegetation;  

 Reduce the number of watercourse crossings through careful planning and design; 

 Comply with the recommendations in the ESMP relating to river crossings; 

 Rehabilitate areas impacted by the project that are not required during the operational 
phase; 

 No waste (organic, chemical or otherwise) should be stored or dumped in these highly 
sensitive areas. 

 Locate project infrastructure away from these areas; 

 Provide cattle with water points to avoid them trampling riparian areas in search of water;  

 Design and implement a Biodiversity Monitoring Plan during the construction and 
operational phase to ensure that the project has no unnecessary negative impacts on this 
plant community; and 

 Design and implement a Rehabilitation Management Plan. 
 
Significance Statement: 
The loss of the Riparian Woodland will definitely occur within the Study Area and will have a 
severe, Permanent impact. The environmental significance of this unmitigated impact is HIGH 
NEGATIVE. This impact is difficult to mitigate and even with measures in place the residual impact 
will be MODERATE NEGATIVE. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of Riparian Woodland 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Study Area Moderate Probable MODERATE- 

 
Impact 2: Loss of Mopane Woodland 
 
Cause and comment:  
This vegetation type occurs as patches throughout the project area. The Mopane trees are being 
harvested and exported as a source of timber and are therefore being actively removed. This 
vegetation type will be directly impacted by the project through clearing for the planting of sugar 
cane and for grazing. 
 
Mitigation and Management: 
The following mitigation actions are suggested: 

 All Mopane trees (Colophospermum mopane) that are removed during the establishment 
and construction phase must be used for the construction of furniture and/or buildings 
where appropriate. It is imperative that these trees are not burnt for fuel. 

 Areas within the project area that are not required during the operational phase should be 
demarcated as Restricted Go Areas and conserved. A Restricted Go Area is defined as an 
area that should be conserved, and if additional infrastructure needs to be placed through 
this area, additional studies will be required.  These areas provide important refugia for 
birds, reptiles, amphibians and mammals. In the event that other parties have a licence to 
exploit the Mopane in the area, further discussion with the authorities will be required to 
determine how best to effectively mitigate this impact and ensure ecological corridors and 
ecosystem function is maintained;  

 Educate staff on how to identify these areas; 

 Demarcate a 50 m no-go buffer around these areas and prohibit planting activities in the 
buffer; 

 Have an ECO officer on site to monitor clearing and ensure that no Intact and Dense 
Mopane Woodland is cleared for planting 

 Clearing during construction must be kept to a minimum; 

 Where feasible, avoid placing new roads through this vegetation type; 

 Identify and maintain suitable corridors to link isolated patches of this vegetation type to 
ensure preservation of genetic diversity. 

 
Significance Statement: 
The loss of Mopane Woodland will definitely occur within the Study Area and will have a 
moderate, Permanent impact. The environmental significance of this unmitigated impact is HIGH 
NEGATIVE. This impact is difficult to mitigate and even with measures in place the residual impact 
will be MODERATE NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Loss of Mopane Woodland 

Without Mitigation Permanent Study Area Moderate Definite HIGH- 

With Mitigation Permanent Study Area Moderate Probable MODERATE- 

 
Impact 3: Loss of Zambezian Undifferentiated Woodland 
 
Cause and comment:  
It is likely that this vegetation type once covered a large portion of the project site and has now 
been reduced to small patches through clearing for agriculture and slash and burn techniques. 
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Mitigation and Management: 
The following mitigation actions are suggested: 

 Identify and maintain suitable corridors to link isolated patches of this vegetation type to 
ensure preservation of genetic diversity; 

 Where possible, rehabilitate degraded areas between the ecological corridors, to link them 
and hence improve their ecological functioning; 

 Where feasible, use existing roads to reduce the unnecessary clearing of existing 
vegetation;  

 Keep construction of new roads to a minimum; and 

 Rehabilitate areas impacted on during the construction phase but not required during 
operation. 

 
Significance Statement: 
The loss of Zambezian Undifferentiated Woodland will definitely occur within the Study Area and 
will have a severe, Permanent impact. The environmental significance of this unmitigated impact 
will be HIGH NEGATIVE. Even with mitigation measures in place, any further loss of this 
vegetation type will result in a residual impact of HIGH NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of Zambezian Undifferentiated Woodland 

Without Mitigation Permanent Study Area Moderate Definite HIGH- 

With Mitigation Permanent Study Area Moderate Definite HIGH- 

 
Impact 4: Loss of Wooded Grasslands and Grasslands 
 
Cause and comment:  
This is the dominant vegetation type within the project area and is comprised of a mosaic of natural 
grasslands and grasslands created by anthropogenic influences such as clearing and slash and 
burn. This vegetation type is highly impacted by the current land use and will be the most heavily 
impacted by the project. From a botanical and ecological perspective, these areas are the 
preferred planting sites. 
 
Mitigation and Management: 
The following mitigation actions are suggested: 

 Where feasible, use existing roads to reduce the unnecessary clearing of existing 
vegetation;  

 Keep construction of new roads to a minimum; and 

 Rehabilitate areas impacted during the construction phase but which are not required 
during the operation phase. 

 
Significance Statement: 
The loss of Wooded Grasslands and Grasslands will definitely occur within the Study Area and will 
have a moderate, Long Term impact. The environmental significance of this unmitigated impact is 
MODERATE NEGATIVE. With mitigation measures this will this will be reduced to a LOW 
NEGATIVE impact. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of Wooded Grasslands and Grasslands 

Without Mitigation Long Term Study Area Moderate Definite MODERATE- 

With Mitigation Long Term Study Area Slight Definite LOW- 
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Impacts associated with Issue 2 – Loss of Biodiversity 
 
Impact 5: Loss of Floral Biodiversity (general) 
 
Cause and comment:  
Clearing of land for sugarcane plantations and cattle grazing will result in the removal of large 
areas of vegetation, resulting in the permanent loss of biodiversity.  
 
Mitigation Measures: 
The following mitigation actions are recommended: 

 All recommendations above relating to specific vegetation types will assist in mitigating loss 
of floral biodiversity, and are applicable; 

 Setting aside key representative portions of each vegetation type as conservation areas 
within the project area; 

 Maintain ecological corridors throughout the site. These should ideally link different 
vegetation types; and 

 Rehabilitate areas impacted on during the construction phase but not required during 
operation. 

 
Significance Statement: 
The project activities will definitely result in the further loss of biodiversity in the Study Area and will 
have a severe permanent impact. The environmental significance of this unmitigated impact would 
be HIGH NEGATIVE. Mitigation measures will reduce this to a MODERATE NEGATIVE impact. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Loss of Floral Biodiversity (General) 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Medium Term Study Area Moderate Definite MODERATE- 

 
Impact 6: Loss of Species of Special Concern 
 
Cause and comment:  
Clearing large areas of land for planting will result in the loss of species of special concern (e.g. 
Sterculia species), as well as other species that are important to ecosystem functioning. 
 
Mitigation Measures: 
The following mitigation actions are recommended: 

 Setting aside key representative portions of each vegetation type as conservation areas 
within the project area; 

 Maintaining an ecological corridor within the project area; and 

 Identifying, collecting seed from established trees and relocating seedlings of species of 
special concern within proposed ecological corridors requiring rehabilitation. 

 
Significance Statement: 
The project activities will probably result in the loss of Species of Special Concern in the Study 
Area and will have a moderate impact in the long term. The environmental significance of this 
unmitigated impact would be MODERATE NEGATIVE. Even with mitigation measures, this impact 
will remain as MODERATE NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of Species of Special Concern 

Without Mitigation Long Term Study Area Moderate Probable MODERATE- 

With Mitigation Medium Term Study Area Moderate Probable MODERATE- 
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Impacts associated with Issue 3 – Disruption of Ecosystem Function and process 
 
Impact 7: Fragmentation of vegetation and edge effects 
 
Cause and comment: 
Fragmentation is one of the most important impacts on vegetation, especially when this creates 
breaks in previously continuous vegetation, causing a reduction in the gene pool and a decrease in 
species richness and diversity. This impact occurs when large areas are cleared for agriculture, 
and areas are burned to create green grass for grazing. Although the area is already fragmented 
with numerous tracks, the planting of a monoculture of crops under irrigation will increase 
fragmentation of the project area, with formerly continuous indigenous vegetation areas being 
broken up into smaller and smaller pieces. Large plots of sugarcane will create barriers for the 
natural dispersal of seeds and smaller animals. Fragmentation results in the isolation of functional 
ecosystems and increased edge effects (in this scenario, edge effects refer to the changes in 
species composition and community structure as a result of disturbance). This results in reduced 
biodiversity and the lack of ecological corridors.  
 
Mitigation Measures: 
Mitigating fragmentation is generally difficult, especially with the establishment of centre pivot 
irrigation, as there is less flexibility when defining areas to be planted. The following mitigation 
actions are recommended: 

 Where feasible, irrigated fields and linear activities must avoid sensitive ecosystems such 
as the Riparian zone; 

 Existing roads should be utilised by the project and the building of new roads limited to 
what is absolutely necessary; 

 Set-aside areas, identified as sensitive and/or ecological networks within the DUATs should 
be managed as ecological corridors to ensure their preservation and conservation. The 
objective of the set-aside areas is to reconnect habitats along ecological corridors (such as 
riparian networks). This should be facilitated and managed through the development and 
implementation of a Conservation Management Plan; 

 Buffer zones along riparian zones should be considered for woodland rehabilitation which 
would involve seed harvesting from indigenous trees and planting of indigenous species. 

 
Significance Statement: 
The project activities will definitely result in habitat fragmentation and will have a severe, 
permanent impact. The environmental significance of this unmitigated impact would be HIGH 
NEGATIVE. With mitigation, this will be reduced to a MODERATE NEGATIVE impact. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Fragmentation of vegetation and edge effects 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Permanent Local Moderate Probable MODERATE- 

 
7.3.2 Operational Phase  
 
This phase assesses the impacts associated with the operational phase of the project. 
 
Impact 8: Loss of intact plant communities (as an indirect impact) as a result of 
displacement of agriculture and communities 
 
Cause and comment: 
Loss of intact plant communities as a result of displacement of agricultural land may cause local 
extinctions and potential loss of vegetation communities and associated plant and animal diversity 
in these areas.  
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Mitigation Measures:  

 Identify suitable areas of low sensitivity for the establishment of the displaced machambas;  

 Set aside plantation lots specifically for the propagation of Woodland species that are 
important resources for communities (e.g. Uapaca for the fruit); and 

 Assist communities to develop a more intensive, less rotational-based crop farming 
method, by providing training and machinery. 

 
Significance Statement: 
The project activities will probably result in the displacement of agriculture in the project area, and 
will have a moderate, permanent impact. The environmental significance of this unmitigated 
impact would be MODERATE NEGATIVE. Mitigation measures will reduce the impact to a LOW 
NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Loss of intact plant communities (as an indirect impact) as a result of displacement of 
agriculture and communities 

Without Mitigation Permanent Study Area Moderate Probable MODERATE- 

With Mitigation Medium term Local Moderate Probable LOW- 

 
Impact 9: Edge effect pressure on ecosystems  
 
Cause and comment: 
Inappropriate management of irrigated fields could result in indirect impacts on ecosystem 
boundaries (such as overspray from irrigation and fertigation, nutrient run-off and pests impacting 
on natural systems), causing substantial disturbance and extensive edge effects. 
 
Mitigation Measures:  

 Recommendations associated with the above impacts are applicable; 

 A buffer of 50 metres from dense stands of Mopane and Riparian Woodland and dambos must 
be implemented and adhered to during project layout and design; 

 Constant and attentive monitoring of plantations, the outgrowers scheme and nursery plants 
will be crucial to the success of early plant disease detection;  

 Shifts in plant, animal, insect, bird and microbial communities will need to be monitored and 
adaptive management applied.  

 Prepare a detailed monitoring programme, and include details on ecological monitoring; 

 Monitor operational activities within the 50 metre ‘no-go’ buffer zones and the actual no-go 
areas; and 

 Monitoring must be carried out on an annual basis using satellite imagery and site surveys;  

 Should monitoring identify areas affected by the operations, a study must be conducted to 
confirm the findings and recommend management interventions. 

 
Significance Statement: 
Project activities will probably result in edge effect pressures and will have a severe, long-term 
impact. The environmental significance of this unmitigated impact would be MODERATE 
NEGATIVE. With mitigation, this will be reduced to a LOW NEGATIVE impact. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Edge effect pressure on ecosystems from plantation activities 

Without Mitigation Long-Term Study Area Severe Probable MODERATE- 

With Mitigation Long-Term Study Area Slight May Occur LOW- 
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Impact 10: Invasion of alien species 
Cause and comment: 
The removal of existing vegetation creates ‘open’ habitats that will inevitably be colonised by 
pioneer plant species. While this is part of a natural process of regeneration, which would 
ultimately lead to the re-establishment of a secondary vegetation cover, it also favours the 
establishment of undesirable species in the area, such as Opuntia species and Agave sisalma. 
These species are usually introduced along transport lines, and by human and animal movements 
in the area. Once established, these species are typically very difficult to eradicate and may then 
invade, posing a threat to the neighbouring ecosystem. This impact is likely to be exacerbated by 
careless management of the site and its facilities. 
 
Mitigation and management:  

 Prepare an Alien Management Plan; 

 Eradicate alien plants as they appear; 

 Put in place environmentally acceptable procedures for waste management; and 

 Monitor the project area for any new invasive plant species. 
  
Significance Statement: 
The project activities will probably result in the invasion of alien species into the project area which 
will have a severe, permanent impact. The environmental significance of this unmitigated impact 
would be HIGH NEGATIVE. Taking remedial action at early stages of alien establishment will 
reduce the impact to a LOW NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Invasion of Alien Species 

Without Mitigation Permanent Study Area Severe Probable HIGH- 

With Mitigation Permanent Localised Slight May Occur LOW- 

 
Impact 11: Re-vegetation with monoculture crops may increase the risk of plant diseases, 
disease vectors (insects) and reduce overall biodiversity. 
 
Cause and Comment: 
The risk of spread of plant diseases is generally associated with monoculture crops. Insect 
populations, often the vectors of disease, explode due to a constant source of “food”. Diseases that 
can be harboured in the sugar cane may be fatal for indigenous plant species.  
 
Mitigation Measures: 

 Constant monitoring and preventative measures will need to be carried out. An Estate 
Operation Management Plan is required, and must detail and develop suitable strategies to 
reduce this risk; 

 Adaptive management must be employed to handle specific events according to best practice 
principles, and focus on ways to prevent and control diseases from spreading. Integrated Pest 
Management must be implemented to this end; and 

 Constant and attentive monitoring of sugar cane fields and nursery plants will be crucial to the 
success of early plant disease detection. 

 
Significance Statement: 
The project activities may result in the spread of disease vectors into indigenous plant populations 
and this will have a severe, permanent impact. The environmental significance of this unmitigated 
impact would be MODERATE NEGATIVE. Taking remedial action will reduce the impact to a LOW 
NEGATIVE. 
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Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Re-vegetation with monoculture crops may increase the risk of plant diseases, disease 
vectors (insects) and reduce overall biodiversity. 

Without Mitigation Permanent Study Area Severe May Occur MODERATE- 

With Mitigation Permanent Localised Slight May Occur LOW- 

 
Impact 12: Erosion of topsoil due to stripping of vegetation and soil exposure resulting in 
poor soil management and river sedimentation. 
 
Cause and Comment:  
The planting of sugar cane on virgin soil will require that all existing vegetation (cultivated and 
indigenous) be removed. During this period, and when sugar cane seedlings are being established, 
the soil is vulnerable to wind and storm water erosion.  
 
Mitigation Measures: 

 Ensure that clearing/harvesting, land preparation and replanting is rapid and does not coincide 
with the rainy season.  

 Contour ploughing and laser-levelling will contribute significantly towards mitigating this impact. 

 Ensure that the Estate Establishment Environmental Management Plan addresses this issue. 

 Adhere to all recommendations and mitigations stated in the Surface and Groundwater 
Assessment Report 

 
Significance Statement: 
The project activities may result in the erosion of topsoil and this will have a severe, permanent 
impact. The environmental significance of this unmitigated impact would be MODERATE 
NEGATIVE. Taking remedial action will reduce the impact to a LOW NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance Temporal Scale Spatial Scale 
Severity of 

Impact 

Impact: Erosion of topsoil due to stripping of vegetation and soil exposure resulting in poor soil 
management and river sedimentation 

Without Mitigation Permanent Study Area Severe May Occur MODERATE- 

With Mitigation Permanent Localised Slight May Occur LOW- 

 
Impact 13: Irreversible change to soil characteristics: pH, fertility, degradation of soil micro-
fauna/flora and soil structure, soil salination and nutrient leaching due to irrigation. 
 
Cause and Comment:  
Through the application of inorganic fertilisers, pH balancing chemicals and general fungicides and 
pesticides, significant impacts on soil characteristics, which may indirectly affect soil health, are 
expected.  
 
Mitigation Measures: 

 Since changes to soil structure and chemical characteristics are expected, soils must be tested 
and monitored to ensure that soil health is maintained or improved; 

 On-going monitoring of soil properties and adaptive management of soils is required; 

 Application of chemicals and pesticides must be well managed; 

 Stormwater management must ensure that polluted water does not run off into wetlands and 
other sensitive ecosystems; 

 Surface and ground water must be regularly monitored for traces of pollutants; and 

 An Estate Operation Environmental Management Plan needs to be developed to deal with 
these issues and risks. 
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Significance Statement: 
The project activities will probably result in the changes to soil characteristics and this will have a 
severe, permanent impact. The environmental significance of this unmitigated impact would be 
HIGH NEGATIVE. Taking remedial action will reduce the impact to a MODERATE NEGATIVE. 
 

Impact 

Effect 
Risk or 

Likelihood 
Overall 

Significance 
Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

Impact: Irreversible change to soil characteristics: pH, fertility, degradation of soil micro-fauna/flora 
and soil structure, soil salination and nutrient leaching due to irrigation. 

Without Mitigation Permanent Study Area Severe Probable HIGH- 

With Mitigation Medium term Localised Moderate May Occur MODERATE- 

 
Impact 14: Adjustment of the physical environment during the bulk earthworks for land 
preparation.  
 
Cause and Comment:  
Adjustment of the physical environment during the required land preparation process for sugar 
planting may cause indirect impacts on water flow and downstream habitats, through, for example 
soil erosion.  
 
Mitigation Measures 

 Land-forming must be designed to follow contours and therefore aid the management of storm 
water and minimise soil erosion. 

 Ensure that the Estate Establishment Environmental Management Plan addresses this issue. 

 Adhere to all recommendations made in this regard in the Hydrology and Surface Water 
Assessment 

 
Significance Statement: 
The project activities will definitely result in changes to the physical environment and this will have 
a severe, permanent impact. The environmental significance of this unmitigated impact would be 
HIGH NEGATIVE. Taking remedial action will reduce the impact to a MODERATE NEGATIVE. 
 

Impact 
Effect 

Risk or 
Likelihood 

Overall 
Significance Temporal Scale Spatial Scale 

Severity of 
Impact 

Impact: Adjustment of the physical environment during the bulk earthworks for land preparation 

Without Mitigation Permanent Study Area Severe Definite HIGH- 

With Mitigation Long Term Localised Moderate Definite MODERATE- 
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8 CONCLUSIONS AND RECOMMENDATIONS 
 

8.1 Current Status 
 
The vegetation of the project area is currently in fairly poor condition as a result of human-related 
impacts such as clearing for agriculture and fire. One vulnerable species of special concern was 
recorded on site - Sterculia appendiculata. Two invasive plant species were noted, but these were 
only seen in and around the villages in the area. Where possible it is recommended that corridors 
within the study site be set aside for conservation, allowing the vegetation to reach its natural state 
free from agricultural pressure and alien infestation.  
 

8.2 Comparison of impact assessment 
 
An assessment of the impacts associated with the implementation and operation of the project 
indicate that eight HIGH NEGATIVE impacts were identified. These have been summarised in 
Table 8-1. Seven of these impacts can be reduced to MODERATE and LOW NEGATIVE impacts 
by implementing mitigation measures such as buffer zones around sensitive areas, designing and 
implementing ecological corridors, relocating project infrastructure away from sensitive ecological 
and process areas and designing and implementing management plans that reduce the impact of 
monoculture crops on the surrounding indigenous vegetation.  
 
To contextualise the impacts associated with the project, an assessment of the impacts associated 
with the current land use was conducted. It was determined that in general the existing land use is 
having a HIGH NEGATIVE impact on the vegetation and biodiversity in the immediate area. 
Although the site is highly degraded as a result of the land pressures, and therefore a suitable site 
from an ecological perspective, it is imperative that the project implement mitigation measures to 
ensure that it does not exacerbate the existing impacts but rather mitigates them 
 
Table 8-1: Summary of the impact ratings before and after mitigation 

 Impact significance Pre mitigation Post mitigation 

Negative impacts 

VERY HIGH  0 0 

HIGH 8 1 

MODERATE 6 7 

LOW 0 6 

Beneficial impacts NONE 0 0 

 

8.3 Conclusions 
 
8.3.1 Concluding remarks: Reporting on Terms of Reference 
 
The Terms of Reference provided are tabulated below (Table 8-2). A description of where each 
item is reported on, is provided 
 
Table 8-2: Terms of Reference and reporting response 

Requirement Report assessment/response 

Describe and map different vegetation units and ecosystems (such as 
grassland, savannah and riverine) in the project area. 

Section 6.2. 

Describe the floral biodiversity and record the plant species that occur in 
each vegetation type. 

Sections 6.1 and 6.3. 

Describe the biodiversity and ecological state of each vegetation unit. Section 6.1. 

Establish and map sensitive vegetation areas and species of special 
concern (IUCN Red Data list). 

Section 6.5. 

Identify alien plant species, assess the invasive potential and 
recommend management procedures. 

Section 6.4. 

Identify and assess the impacts of the project and associated Chapter 7. 
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Requirement Report assessment/response 

infrastructure on the natural vegetation in terms of habitat loss and 
fragmentation and degradation of key ecosystems, and propose 
measures tomitigate the impacts 

 
8.3.2 Concluding remarks 
 
Project Area: 
 

 Most of the project site consists of fairly degraded natural vegetation and current land use 
is having a high negative impact on the project area. 
 

 The Mopane Woodland, which occurs as patches throughout the project site, is currently 
being harvested and exported. 

  

 Streams, rivers and dambos are important ecological process areas, providing linear 
pathways for fauna and flora. Where feasible, these areas should not be developed but 
protected so that they continue to provide ecosystem goods and services. 

 

8.4 Recommendations 
 
8.4.1 Conservation 

 

 Wetlands and rivers are important ecological process areas, with a high sensitivity, that 
form corridors for plant and animal dispersal. A 30 metre “Restricted Go Area” buffer should 
be implemented on either side of water bodies (rivers, streams, wetlands, tributaries and 
Dambo’s). In addition, drainage lines should be rehabilitated and re-vegetated. Where 
feasible, infrastructure occurring in these areas should be moved to less sensitive zones. 

 

 Habitat fragmentation creates breaks in previously continuous vegetation, causing a 
reduction in the gene pool and a decrease in species richness and diversity for both flora 
and fauna. Ecological corridors, designated as “Restricted Go Areas”, should therefore be 
set aside along the most sensitive vegetation and habitat types (the drainage lines and 
dambos) to facilitate the movement of faunal species, seed dispersal and the expansion of 
existing vegetation types. A corridor through the drainage lines and dambos on site is 
suggested (Figure 8-1). 
 

 Conserving vegetation which is crucial for natural resource use by the local communities is 
an important aspect to consider. A Restricted-Go area close to Mhacalomo village is also 
recommended as an area that can provide the required natural resources. 

 

 It is recommended that a botanist/ecologist is on site at the time of vegetation clearing to 
determine if any of the potential species of special concern or protected species occur 
where the pivots are positioned. Plants can be removed and placed in a nursery for use for 
rehabilitation purposes. If a species is identified for relocation, individuals of the species will 
need to be located within the proposed site, before vegetation clearing commences, and 
carefully uprooted and removed by a skilled horticulturist. Prior to removal, however, 
suitable relocation areas need to be identified, either within the site or in other disturbed 
areas on the property. Individual plants that cannot be relocated at the time of removal 
should be moved to the nursery. 

 
It should be noted that many critical species of special concern are plants that will not be 
able to be successfully uprooted and replanted at all, or at best may have a low survival 
rate. In all cases the species will require very careful treatment to give them the best 
chances of survival, and specialist horticultural knowledge will be needed. Seed collection, 
nursery rearing and out planting should also be considered as an alternative 
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Figure 8-1: Proposed ecological corridors  
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8.4.2 Rehabilitation 
 

 Not only is rehabilitation considered as good practice but it is important in the prevention of 
soil erosion and alien species invasion and it returns the land to a functional state that can 
be used by future land owners. It is therefore recommended that a rehabilitation plan for the 
project site is developed and implemented. This should include a rehabilitation plan for any 
extra land that was needed for the establishment phase of the development but will not be 
used during the operation phase of the development.  

 
8.4.3 Invasion of alien species 
 

 Any form of disturbance to the natural vegetation provides a gateway for alien species to 
invade the site of disturbance. In this regard, it is recommended that a strict monitoring plan 
be implemented to prevent the spread of any alien species and to remove alien species 
already present at the site.  
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APPENDIX A – SPECIES LIST 
 

Likely to occur on site 
Observed 

on Site 
IUCN Red Data 

List 
Mozambique Red Data List 

Acacia caffra   - - 

Acacia nigrescens  - - 

Acacia nilotica subsp. Kraussiana   - - 

Acacia polycantha   - - 

Acacia robusta   - - 

Acacia xantophleia  - - 

Adansonia digitata  - - 

Afzelia quanzensis  - LR/nt 

Agave sisalma   - - 

Albizia harveyi  - - 

Albizia sp.  - - 

Aspargus sp   - - 

Berchemia discolor  - - 

Bolusanthus specious   - - 

Burkea africana  - - 

Cassia abreviata  - - 

Chloris gayana   - - 

Cissus rotundifolius   - - 

Cladostemon kirkii   - - 

Colophospermum mopane  - - 

Combretum adenogonium  - - 

Combretum apiculatum   - - 

Combretum hereroense  - - 

Combretum imberbe  - - 

Combretum molle  - - 

Commelina erecta   - - 

Commiphora glandulosa   - - 

Cordyla africana  - - 

Cyphostemma buchananii   - - 

Dactylotenium aegyptium   - - 

Dactylotenium giganteum  - - 

Dalbergia melanoxylon   LR/nt - 

Deinbolia xanthocarpa   - - 

Dichrostachys cinerea  - - 

Digitaria eriantha  - - 

Diospyrus mespiliformis  - - 

Diospyrus mespiliformis   - - 

Dombeya rotundifoila  - - 

Ehretia amoena   - - 

Elytraria acaulis   - - 

Eragrostis sp.  - - 

Eriochloa meyeriana   - - 

Erythrina abyssinica   - - 
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Likely to occur on site 
Observed 

on Site 
IUCN Red Data 

List 
Mozambique Red Data List 

Euphorbia sp.   - - 

Ficus sycamorus  - - 

Flacourtia indica   - - 

Garcinia sp.  - - 

Grewia bicolor   - - 

Grewia cf. Caffra   - - 

Grewia cf. Stolzii   - - 

Guibourtia conjugata   - - 

Hibiscus physaloides   - - 

Hymenocardia ulmoides   - - 

Indigofera emarginella  - - 

Karomia tettensis   - - 

Kigelia africana  - - 

Kirkia acuminata   - - 

Milletia stuhlmannii   - - 

Moringa oleifera   - - 

Ochna sp.   - - 

Olax dissiflora   - - 

Opuntia sp   - - 

Panicum sp.  - - 

Periocopsis angolensis  - - 

Philenoptera violacea   - - 

Pterocarpus brenanii  LR/nt - 

Rhus cf rogerii   - - 

Sansevieria sp.   - - 

Sclerocarya birrea  - - 

Securidaca longipedunculata  - - 

Sesbania sisban   - - 

Sesbania tetraptera   - - 

Setaria sphacelata   - - 

Sorghum versicolor  - - 

Spirostachys africana   - - 

Steculia africana  - - 

Sterculia appendiculata  - Vulnerable 

Strychnos madagascariensis  - - 

Strychnos spinosa   - - 

Swartzia madagascariensis   - - 

Tamarindus indica  - - 

Tephrosia sp.   - - 

Terminalia sericea  - - 

Trichilia emetic  - - 

Triunfetta pentandra   - - 

Vangueria infausta   - - 

Vepris sp.   - - 

Xeroderris sthulmanii  - - 
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Likely to occur on site 
Observed 

on Site 
IUCN Red Data 

List 
Mozambique Red Data List 

Ximenia caffra  - - 

Xylotheca tettensis   - - 

Ziziphus abyssinica  - - 

Ziziphus mucronata  - - 

 
 
 
 
 
 
 


