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Acronyms and Abbreviations / Terminologies 

 

EAP  Environmental Assessment Practitioner 

EIA  Environmental Impact Assessment 

Mesic  Dry land.  Land that is neither aquatic or “wetland” 

NEMA  National Environmental Management Act 1998  

PCA Principle Component Analysis.  Statistical method of identifying variation within data 

SANBI  South African National Biodiversity Institute  

Transect A “cut” or length over which sampling of a portion of ground or similar environment 

is undertaken 

TWINSPAN Two Way Indicator Species Analysis.  Statistical method of identifying similarities 

within data 

Veld type Vegetation or habitat form 

Wetland An area of land intermediate between aquatic and mesic environments 
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1. INTRODUCTION 

 

Hlanga Sands is a sand mining initiative focussing on a portion of the Tugela River in and around the 

area known as “Elbow and Essiena” and more particularly, on the farm Sunbury No. 6610.  As part of 

the environmental authorisation processes associated with this mining initiative, the applicant has 

requested that an assessment be undertaken of the adjacent terrestrial habitat.   

 

The mining operation will entail abstraction of sands from the main channel of the Tugela, in and 

around the mining site (Figure 1) and as such, disturbance to the banks of the river, as well as other 

portions of the adjacent terrestrial environment are to be expected.  This report provides an overview 

of the terrestrial habitat on the south bank of the Tugela River.  Using desk top analysis and data 

collected from site, the ecological significance of the forest system at this point, is determined and the 

results presented. 

Fig. 1. Regional 1 : 50 000 image indicating subject area.   

 

2. PROJECT DESCRIPTION 

 

The proposed Hlanga Sands mining project entails the abstraction of alluvial sands from the channel 

of the Tugela River, approximately 30 kilometres up stream of the mouth of the river.  The sand 

deposit lies primarily on the south bank of a meander within the river, where such meander facilitates 
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a reduction in the velocity of the in-channel flow regime and the deposition of sands (Figure 2).  

Mining is likely to take place through the use of plant machinery, as well as other methods (drag lines 

etc), all of which will require access to the river system through riparian habitat.  In addition, changes 

in sediment dynamics within the channel may lead to the alteration of the immediate terrestrial 

environment, as a consequence of bank erosion and related natural responses to such activities. 

 

Figure 2. Image of site with study area indicated.  Blue outline indicates mining area, while red 

polygon indicates area of natural habitat subject to assessment (source: IDM Consultants). 

 

3. METHOD 

 

SDP Ecological & Environmental Services undertook the following activities in the compilation of 

this report. 

 

1. A desktop review of the site using aerial imagery and spatial information provided by 

IDM Consultants, in particular a site plan and an aquatic evaluation compiled by Nature 

Stamp. 

 

2. On-site field reconnaissance was undertaken on 2 September 2016, whereby the general 

landscape and other features were considered, prior to sampling at a number of points 

across the subject site. 
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3. Sample transects were established at 6 points across the study area, lying immediately 

adjacent to the mining site (Figure 3).  These sample sites were deemed to be suitably 

representative of the site through: 

a. Variation in topography 

b. Variation in slope or gradient 

c. Proximity to the main channel  

d. Variation in anthropogenic transformation and related impacts.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.  Image indicating position of sample points at site. 

 

4. All data was logged and recorded in Excel. 

 

5. All data was analysed using linear techniques and multivariate analysis (TWINSPAN) in 

order to identify: 

a. The similarity or dissimilarity of data / plant community structure within the sampled 

sites. 

b. The nature and structure of the data / plant communities across site in general. 

c. Any anomalies that may be noted within the data. 

 

6. From interpretation of the above results and the observations undertaken on site, the 

nature of the riparian habitat within the site was given due consideration from an 

ecological perspective. 
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4. REGIONAL ECOLOGICAL PERSPECTIVE OF THE AREA 

 

The project site according to the SANBI database, falls within the interface of two broad veld types or 

habitat forms, namely Eastern Valley Bushveld (Svs6) and Kwa Zulu Natal Coastal Belt (CB3) 

(Figure 4).  However, within the study area, much of this habitat form has been transformed to allow 

for the undertaking of large scale commercial agricultural activities (sugar cane cultivation), or for 

informal grazing and settlement.  As such, naturally occurring habitat falls within parcels of land that 

are inaccessible or offer no commercial or social value.  In this specific region, the affected terrestrial 

habitat associated with the study area is more aptly classified as azonal, Lowveld Riverine Forest 

(FOa2).   

Figure 4.  Mapping image indicating the site in relation to veld types within the region. 

 

Lowveld Riverine Forest is considered to be critically endangered from a conservation perspective 

and conservation of such habitat, where encountered should be instituted.  This veld type is typically a 

stratified forest form dominated in the Kwa Zulu Natal region by Ficus sycamorus. 
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5. SITE EVALUATION  

 

The study area comprises of transformed lands to the west, with a narrow riverine forest community 

associated with an overly steep embankment, see Figure 2, above. The prevailing soils are clayey 

sands of fluvial origin and these are subject to slip, primarily on account of the undercutting of the 

lower portions of the embankment by the river.  Vegetation thus plays an important role in the 

stabilisation of the embankment.   

 

Assessment of the site indicates that the study area comprises of a definitive riverine forest habitat 

dominated by Ficus sycamorus, with some elements, associated with Eastern Valley Bushveld 

(Hippobromus pauciflorus) being evident.  The dominant woody species is F sycamorus, while other 

woody species such as Acacia robusta and Trema orientalis form the lower canopy strata (Figure 5).  

Hypoestes aristata forms the dominant shrub within the area, where not ousted by invasive species.   

Significant invasion by exotic vegetation is evident across the subject site, (Figure 6) driven  primarily 

by active erosion arising around the river embankment and as a consequence of regular anthropogenic 

disturbances (the construction and management of infrastructure, fire and other activities).  Long term 

erosional processes accounts for the presence of larger canopy species in close proximity to the 

channel on the southern embankment of the river (Figure 7).  As such, the study area is subject to 

significant erosion and scour under a flood situation, where significant change in the prevailing 

habitat may arise. 

 

A total of 6 sample sites were established across the subject area (see Figure 3 above).  Sampling was 

undertaken using a presence : absence sample method, where species were logged across transects 

approximating 60m in length.  A total of 51 species were identified at these points (Figure 8).  

Annexure A, indicates the species identified, which are indicative of the general habitat structure 

across the subject site.  

 

A review of this data, using linear analytical methods indicates that over 60% of the dominant species 

within the site are exotic and listed invasive species (CARA Schedule1 and 2).   In toto, 30% of all 

species encountered within the study area may be considered to be exotic. 
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Figure.5. Northern portion of study site   Figure 6.  Invasion by C grandiflorum and  Figure 7. View of southern extent of site. 

         Ricinus communis    Note larger trees adjacent to river 
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Figure 8.  Graphic representation of species prevalence within the study area using data collected 

from sample sites.  Exotic species are indicated by red bars 

 

The primary exotic species identified on site are Cardiospermum grandiflorum, Chromolaena odorata 

and Melia azedarach, while F sycamorus in association with Clerodendrum glabrum are the dominant 

endemic woody species encountered within the area.  The results of a comparative assessment using 

discriminant analysis of the dominant species indicated above shows that there is a definitive 

association between F sycamorus and C grandiflorum. As an exotic liana and the dominant canopy 

forming tree in the region, this association is to be expected.  A similar association using the same 

method is identified between M azedarach and C odorata, which is primarily related to anthropogenic 

disturbance factors. 

 

 

 

 

 

 

 

 

 

 

Figure 9.  Results of comparative analysis between sites of 4 dominant species within study area. 
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Data was logged and evaluated using the method described above in section 2.  Through the use of 

TWINSPAN (two way indicator species analysis) the collated data was subject to further scrutiny.  

TWINSPAN seeks to identify similarities in vegetative composition between samples. 

 

Figure 10 indicates the TWINSPAN dendrogram using species indicators.  It is evident from this 

dendrogram that habitat composition across the site comprises of two specific associations determined 

primarily by the presence or absence of F sycamorus and M azedarach.  A third, smaller association 

relating to the presence of Acacia robusta and Acacia natalitia is also evident, which suggests a 

community more aligned with Eastern Valley Bushveld habitat.  As such the habitat structures 

identified through TWINSPAN analysis indicate a gradation from tall canopy forest dominated by F 

sycamorus to an Acacia dominated thornveld, with significant exotic invasion in these communities.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10.  TWINSPAN Dendrogram for species identified across subject site 

 

Using the same data, Figure 11 indicates the results for the TWINSPAN analysis across sites.  These 

results show definitive variation between sites Hla 03 : Hla 04 and the balance of the sites under 

consideration.  Such variation is associated with points of high anthropogenic disturbance (the water 

abstraction point and an existing access road to the river).   
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Figure 11. TWINSPAN Dendrogram for sites within study area 

 

Figure 12, further supports the TWINSPAN analysis, where it is evident that sites, Hla 03 and Hla 04 

show a lower species diversity with exotic invasion being dominated by C grandiflorum and M 

azedarach, respectively (see Annexure A).  As such, these two points are associated with sites of high 

disturbance, arising from existing vehicle access routes to the river bed and the establishment and 

maintenance of infrastructure. 

Figure 12.  Linear graph showing species diversity and relative exotic invasion at identified sample 

points across site. 
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Given the above information it is evident that: 

 

 Habitat structure across the subject site is moderately diverse. 

 

 The habitat form and structure is primarily that associated with Lowveld Riverine Forest, an 

azonal habitat form.  Elements of Eastern Valley Bushveld are evident at points.  

 

 Much of the habitat diversity may be accounted for through the presence of exotic vegetation. 

 

 Ficus sycamorus is deemed to be the most dominant endemic woody species, with Hypoestes 

aristata being a common, endemic understorey shrub. 

 

 The most commonly encountered exotic species is C grandiflorum, a liane which dominates 

the canopy within the habitat. 

 

By interpreting the above information and applying this information spatially, it is evident that the 

study area can be broadly interpreted to show an area of high level disturbance, found in the north of 

the site and an area of comparatively improved habitat, found along the southern extent of the study 

area.  Figure 13, indicates these two areas. 

 

It can thus be recommended that activities associated with the mining operation, that require intrusion 

into the forested areas of the site should be limited to the more northerly areas of the site.  Within 

these areas, access roads to the river channel are present and may be utilised to access the mining site, 

while other disturbed areas are associated with the more significant alluvial deposits within the 

mining site. 
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Figure 13.  An image indicating the mining site and points of riverine forest where habitat state and 

diversity is improved, comparative to more disturbed areas. 

 

 

6. CONCLUSION & RECOMMENDATIONS 

 

From the above the following summary of bio physical and geophysical information is provided: 

 

1. The terrestrial habitat lying adjacent to the Hlanga Sands mining area conforms with Lowveld 

Riverine Forest. 

  

2. Although significant forest elements, comprising of Ficus sycamorus and other riverine trees 

are evident, exotic invasive plant species dominate the study area, in particular, the more 

northerly points along the river bank, adjacent to the mining site. 

 

3. It is evident that access through the riverine forest habitat may be accomplished without 

affecting the present vegetation cover, by utilising existing roadways that are presently in 

service.  Additional road access points are thus not deemed to be a requirement. 

 

4. Most mining activity will be concentrated to the north of the study area, where the adjacent 

riverine forest is considered to be disturbed.  Limited mining is to be expected at points to the 

south, where habitat is comparatively improved. 
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5. Should disturbances associated with the mining operations be contained to the north of the 

site, it follows that mining operations are not likely to give rise to extensive disturbance of the 

terrestrial habitat in question. 
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Annexure A 

Preliminary list of common species : Hlanga sands, Mandeni 

 

 

 

Acacia natalitia 1 1 1

Acacia robusta 1 1

Acacia schweinfurthii 1 1 1

Acacia senegalensis 1

Aneilema aequinoctale 1 1 1

Berkheya setifera 1

Brachylaena elliptica 1 1

Cardiospermum grandiflorum 1 1 1 1 1

Cassia pendula 1

Cassia petersiana 1

Cercotheca trilobifolia 1 1 1

Chromolaena odorata 1 1 1 1 1

Clerodendron glabrum 1 1 1 1

Crinum macowarii 1

Croton pseudopulchellus 1 1

Cynodon dactylon 1 1

Cyperus textilis 1 1 1

Datura sp 1 1 1 1

Deinbolia oblongifolia 1 1

Desmodium incanum 1 1

Erythrina lysistemon 1 1

Felicia filifolia 1 1

Ficus sycamorus 1 1 1 1

Grewia occidentalis 1 1

Hibiscus canabiensis 1 1

Hippobromus pauciflorus 1 1 1

Hypoestes aristata 1 1

Jasminium multipartitum 1

Lantana camara 1

Melia azedarach 1 1 1 1 1

Montanoa hibiscifolia 1

Opuntia sp 1

Dalberghia obovata 1

Pereskia aculeata 1

Plectranthus saccatus 1

Psidium guajavum 1

Ricinus communis 1

Saccarum officinalis 1 1

Salix mucronata 1

Senecio sp 1

Senecio tamoides 1

Sesbania sesban 1

Sorghum biscolor 1 1

Spirostachys africana 1

Syzigium cuminii 1

Tapinanthus sp 1

Tetradenia riparia 1 1

Trema orientalis 1 1 1

Tithonia diversifolia 1 1

Trichelia dregeana 1 1 1


