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ABSTRACT 

The coastal region of Maputaland-Mozambique is characterised by an extensive low-
lying coastal plain, which rises to a height of more than 100 metres in some places 
and attain a width of 2 kilometres. Maputaland in Mozambique extends from Ponta de 
Ouro, which borders South Africa to Cabo Santa Maria stretching for a distance over 
100 kilometres, and encloses several swamps and coastal lakes such as Satine, Piti, 
Munde and Nela running in north south direction. The main objective of this study 
was to access the different categories of dune morphology in Maputaland-
Mozambique by using aerial photographs, satellite images and field checking. Two 
major distinct dune systems on the Maputaland coastal morphology were mapped: (1) 
vegetated dunes form a coastal dune system, which face the sea, and characterised by 
undulating surfaces and continuous irregular crests running in north-south direction. 
Transfer dunes move along the foot of slope of the vegetated dunes towards north and 
northeast. The recent dunes can be either mobile or partial mobile and can attain a 
height of 5 meters. (2) Inland dunes system comprises a series of dunes including the 
reworked, parabolic and climbing dunes. These series of dunes often truncate on the 
first coastal dune system indicating different spatial and temporal events of dune 
formation. Weathering and reworking processes have affected these dunes, altering 
their typical shape and smoothing their surface giving them a hummocky aspect. The 
climbing dunes, running east west in most cases, separate the coastal lakes, and seem 
to be a result of fragmentation of previous existed large coastal lagoon by the several 
blowouts events as the lagoon water level fell down. These blowouts seem to follow 
the uppermost paleo-topographical areas of the lagoon, and the superimposed 
climbing dunes suggest high rates of sediment transport and deposition. The 
fragmentations of coastal lagoons by blowouts, which are superimposed by climbing 
dunes, are common modern processes along Mozambique Coastal Plain (e.g. 
Umbedje Lagoon in Bilene Holiday Resort located about 100 km north of Maputo).  

RESUMO 

 
A região costeira de Maputaland, Moçambique é caracterizada por uma extensa 
planície costeira de baixo relevo, que eleva-se a uma altura de 100 metros em alguns 
locais, e atinge uma largura de 2 km. Maputaland em Moçambique, estende-se desde 
a Ponta do Ouro, na fronteira com Africa do Sul, até ao Cabo Santa Maria ocupando 
uma extensão de cerca de 100 km de distância, e inclue vários pântanos, lagoas tais 
como Satine, Piti, Munde e Nela com orientação norte-sul. O objectivo prinicpal deste 
estudo foi de fazer o acesso das diferentes categorias da morfologia das dunas em 
Maputaland, Moçambique através de fotografias aéreas, imagens de satelite e controle 
de campo. Dois sistemas maiores distintos de dunas costeiras foram mapeados na 
morfologia costeira de Maputaland: 1) Dunas vegetadas formam um sistema de dunas 
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costeiras, que se expõe ao mar, e é caracterizado por superfícies onduladas e cristas 
dunares irregulares contínuas com orientação norte sul. Dunas de transferência 
movem-se ao longo do sopé do declive das dunas vegetadas do lado do mar movendo-
se para norte e nordeste. As dunas recentes podem ser móveis e parcialmente móveis e 
podem atingir uma altura de até 5 metros. 2) Truncado no primeiro sistema de dunas, 
o sistema de dunas interiores compreende uma série de dunas, incluindo dunas 
retrabalhadas, parabólicas e dunas de cavalgamento. A truncação destes dois sistemas 
de dunas costeiras indica que os eventos de formação espacial e temporal são 
diferentes. Processos de meteorização e de retrabalhamento afectaram este sistema de 
dunas alterando as suas formas típicas e suavisando as suas superfícies, atribuindo-
lhes assim um aspecto “hummocky”. As dunas de cavalgamento, com orientação E – 
W em muitos casos, separam as lagoas costeiras, e resultam da fragmentação de 
grandes lagoas costeiras pre-existentes por vários eventos de “blowout” à medida que 
o nível da água na lagoa ia baixando.Estes “blowouts” parecem seguir áreas 
topograficamente mais elevadas nas lagoas, e as dunas de cavalgamento suprajacentes 
sugerem altas taxas de transporte e deposição de sedimentos. A fragmentação de 
lagoas costeiras por “blowouts” que são sobrepostos por dunas de cavalgamento são 
processos  modernos comuns ao longo da planície costeira de Moçambique (por 
exemplo, a Lagoa Umbedje no Complexo de férias do Bilene localizado acerca de 100 
km a norte de Maputo).  
 
1 Introduction 
 
The coastal region of Maputaland in Mozambique is characterised by an extensive 
low-lying coastal plain separated from the Indian Ocean by unbroken undulating dune 
cordon. The dune cordon has a maximum width of 2 km, and rises to the height over 
100 meters above sea level in some places. Maputaland is the southern part of the 
southeast African Coastal Plain, and it is a world-renowned centre of endemism with 
high biodiversity. As a consequence of this, there are a number of national parks in 
both northern Kwazulu-Natal and southern Mozambique, with plans to form a trans-
border park from Inhaca Island (Mozambique) to Cape Vidal (Haldorsen, 1999).  This 
requires accumulating and synthesising available knowledge, assessing the needs for 
such park, drafting a preliminary management plan, and then if appropriate, 
promoting it.  

In Mozambique, there is lack of data within the field of basic mapping, and therefore, 
the main objectives of this study was to access the different categories of dune 
morphology by using aerial photographs, satellite images and ground studies. Mosaics 
were prepared from the aerial photos covering each of the areas defined in Fig. 1, and 
from the mosaic, a map was made of the main morphological features and their 
distribution. The morphological features like the shape of the dunes, height, 
orientation and form of the dune crests, and vegetation cover was used to distinguish 
the different types of the dunes. Supplementary information about dune types was 
obtained from the ground studies of a selected representative area (the small rectangle 
in Fig. 1), and the available literature.  

2 Geography and Climate 
 
Maputaland is located in the southernmost part of Mozambique (latitudes 26o30’ S to 
26o52’ S), stretching from Ponta do Ouro (border with South Africa) to Cabo Santa 
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Maria (Figs.1 and 2). Morphologically, the Maputaland region has two major 
physiographic units: (1) The Lembobos mountains in the west, and (2) the low 
topographic coastal plain in the east. The coastline has a zigzag trend, with alternating 
headlands (e.g. Ponta Malongane, Milibangalala, etc.) and embayments. Aeolianites 
and/or beach rocks commonly build up the headlands (see Fig. 2). The Maputaland 
area in Mozambique is poorly defined, but it has been estimated to be of about 600 
km2. It is bounded on its inland margin by the Lebombos Mountains (300 to 600 
meters high) trending north - south, and in the east by Indian Ocean. Rainfall exhibits 
a strong east to west gradient, and varies from 500-600 mm per year in the low 
topographic coastal plain to 1300-1500 mm per year in the high altitudes of the west 
(Chonguiça, 1995). The prevailing winds are from north-northeast (November-
March), and northeast to southerly winds in May to August (INAM, 2000). Besides 
these two wind regimes, there are southerly winds normally known as “storm winds” 
with higher velocities of up to 22 m/s, which may occur sporadically. The more active 
wind regime in southern Mozambique is a direct result of stronger pressure gradient  
 
 

0 60 km

 
 
 
Figure 1. Location and geological map of the southern Mozambique. The arrow in the 
insert map points the location of the study area. The red line enclosed area is the area 
coverage by photo interpretation, and the small rectangle is the area of ground 
studies.  
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Figure 2. Geomorphological Map of Maputaland, Mozambique. 
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from the close proximity of the landward extension of the south Indian Ocean 
anticyclone (the Limpopo High), and the strengthening of the Trades in winter in 
response to their entrainment into the south-west monsoon (Tinley, 1985). 
 
3 Geology 
 
The geology of the Maputaland area consists mostly of volcanic rocks of the Karoo 
event (basalts, rhyolites, tuffs, vitreous material and dolerites), which build up the 
Lembobos Mountains in the west, and the sedimentary belt of Mozambique Coastal 
Plain (see Fig. 1). The geology of the coastal plain can be summarized as a succession 
of Cretaceous to Quaternary sedimentary deposits. The dominant geology in 
Maputaland consists mostly of undulating sand dunes, which enclose coastal lakes 
and swamps with peat. Sand dunes cordons were probably formed along the shores of 
each still stand pause in overall phases of rising and especially of receding sea levels 
(Tinley, 1985). During the Last Glacial Maximum, about 18,000 years BP, the sea 
level fell to about 130 m below present sea level (Ramsay, 1997). During this time, 
the greater part of the continental shelf was exposed, there was for example a 130 km 
broad plain off Beira, central Mozambique (Tinley, 1971), and the Agulha Bank 
formed a 180 km broad, grass covered plain, transversed by the meandering 
floodplain drainage of the South Cape rivers (Dingle and Rogers, 1972). The largest  
 

 
 
 
Figure 3. Vegetated dunes from Cabo Santa Maria punctuated by two generations of 
blowouts on the back dune side (barred sands and partially vegetated sands). In its 
for side, the sand climbs the dune slope, and the sand mound is referred to as 
climbing dune. 
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dune fields were formed during this time when high wind velocity regimes blasted 
across massive deposits of exposed continental shelf sediments. The enclosed water 
bodies are remnants of a barrier lakes segmented by advancing parabolic dunes. The 
dunes in the Mozambique Coastal Plain are grouped into two major dune fields: (1) 
Inland dunes (locally referred to as ‘dunas interiores’) are ancient oxidized and more 
or less lithified dunes, and display a red and/or yellowish colours in the most cases. 
(2) the coastal dunes, also locally known as ‘dunas exteriores’ are young, which occur 
as a narrow coastal cordon facing directly the beaches. These dunes are made up of 
old and modern dune sands.     
 
4 Material and methods 
   
Aerial photographs were used to map and describe the spatial distribution and 
morphology of aeolian sand dunes in the study area. Mosaics were prepared from the 
aerial photos covering each of the areas defined in Fig. 1, and from the mosaic, a map 
was made of the main morphological features and their distribution. The 
morphological features like the shape of the dunes, height, orientation and form of the 
dune crests, and vegetation cover were used to distinguish the different types of the 
dunes. Supplementary information about dune types was obtained from the ground 
studies of a selected representative area (small rectangle in Fig. 1), and the available  
 
 

 
Figure 4. Transfer dunes related to topographic barriers running on the foot slope of 
the vegetated dunes (A). The individual dune has a curved crest, and is referred to as 
barcanoids (B). They are formed as the vegetated dunes barrier, resulting in 
northward wind flows, deflects the southeasterly winds.  
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literature. The fieldwork not only consisted on checking the reliability of the aerial 
photo based map, but also on the sample collections (sediment samples and digital 
photos) from the different dune types and depth. The sediment samples were collected 
using a hand-drilling auger. All samples were dried at 60o C, weighed and then, 
treated with hydrogen peroxide to remove organic matter. About 100 grams of pre-
treated samples were used for sedimentological analysis.  The textural parameters 
mean grain size, sorting and skewness (Folk and Ward, 1957) were used to describe 
the textural patterns of the different dunes and depths.  
 
5 Results and discussion 
 
A morphological description of the sand dunes types and other coastal features in 
Maputaland, Mozambique, is given in Fig. 2.  Based on this study, two major systems 
of  dune fields were mapped in the study area: 
 
(1) Vegetated dunes form a coastal narrow trip of dune system, which faces the sea. 
The dunes in this system exhibit a single or bifurcated ridge with narrow crests 
running north-south, and parallel to the present coastline. These dunes attain heights 
of up to 100 m in some places. Blowouts and/or topographic related climbing dunes 
often punctuate the foredunes of this system (Fig. 3). In the embayment, on the foot of 
the slope of the vegetated dunes, there is quite often transfer dunes running parallel to 
the present coastline towards north (Fig. 4 A). They initiate as a spit running away 
from the head lands into the embayment. These dunes are formed as the vegetated  
 
 

 
Figure 5. Beach rocks overlain by large-scale cross-bedded aeolianites in Ponta do 
Douro. 
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dune barrier deflects the prevailing southeasterly winds onto northward flowing inds. 
The individual dune body has a curved crest (Fig. 4 B), and the horns points to the 
direction of sand transport. The headlands are commonly built up by aeolianites 
and/or beach rocks (Fig. 2 and 5). In addition to the transfer dunes, in the foreside of 
the vegetated dunes are also marked by linear ridges of low relief mounds of 
hummocky dunes and troughs of prograding shoreline. Small obstacles on the beach 
swash bars or berms initiate them. These dunes are normally colonised by pioneer salt 
tolerant and sand abrasion resistant vegetation before they give up to the next varieties 
of competing vegetation.  In this study, these mounds of sands are referred to as 
recent, embryonic or young dunes (see Fig. 2). The sand here is normally white, and is 
abundantly composed of quartz and fragments of mollusc’s shells. 
 
(2) The second dune system is a complex of inland dunes and troughs occurring as 
hillock topography in the backside of the vegetated dunes. The sands from this dunes 
system are yellowish brown. Weathering and reworking have affected these dunes, 
altering their shape and smoothing their surfaces giving them a hummocky 
morphology and rounded topography. The dunes here are topographically low 
compared to dunes from first system, (10 to 30 m high in the most cases) and are  
 
 

 

Figure 6. The general morphological aspect of the inland dunes. Note the low 
topography and dominant grass vegetation cover with spot of the dense forest on the 
interdune areas. 
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Figure 7. Two generation of sand dunes: Vegetated dunes running north – south and 
inland dunes truncating the vegetated dunes. Note the curved crest of the inland 
dunes-climbing parabolic dunes 
 

 
 
Figure 8. Advancing dune tongues into the lake as the initial stage of the lake 
fragmentation.  
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covered by grass vegetation, and isolated spot of shrubs and/or dense forest (Fig. 6). 
The dense forest in these dunes sometimes appears meandering, suggesting ancient 
drainage lines of the rivers feeding the coastal lakes. The dunes crests are complex 
ranging from linear ridges with single and/or bifurcated crests, symmetrical mound of 
sand to parabolic dunes. The dunes crests runs obliquely or perpendicular to the dunes 
from the first system (Fig. 7). The undulating crests of the parabolic dunes are 
arranged in echelon or stepwise giving an impression of climbing dunes (see Fig. 7). 
Reversing parabolic dunes occurring as shadows within the system, formed where 
winds alternate seasonally and periodically from opposing directions (see Fig. 2). The 
climbing arrangement of these dunes is probably as an indication of high rates of sand 
supply, related to high wind velocities and poor vegetation coverage (period of the 
relative aridity). The truncation between this two dune systems indicates different 
dune generations, and different phases of dune development. Enclosed in this dune 
system are various north-south elongated coastal lakes, such as Piti, and swamps with 
peat (see Fig. 2), running parallel to present coastal line. Linking ridges, running east-
west in most cases, separates the coastal lakes and swamps from each other, and seem 

 
Figure 9. Unimodal grain-size distribution curves of surface samples on the different 
dune types. 
 
to be a result of fragmentation of previous existed large lagoon by several advancing 
dunes superimposed by climbing dunes. The fragmentations of coastal lagoons by 
blowouts, which are superimposed by climbing dunes, are common modern processes 
along Mozambique Coastal Plain (e.g. Umbedje Lagoon in Bilene Holiday Resort 
located about 100 km north of Maputo). The linking ridges are also believed to have 
initiated as flash floods had washed sand material from both the dune and inter-dune 
areas into the lagoon and swamps. Sand avalanching structures in the proximity of the 
Planície Mabumo can be used as evidence of flash floods control of the liking ridges. 
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And the advancing tongue of sand dunes into the Lake (Fig. 8) is an evidence of lake 
fragmentation by advancing dunes.  
 
The textural parameters from different dune types, and different locations of samples 
on the dunes indicate that the dune sands in the study area are generally in medium to 
fine sand range and well sorted to moderately well sorted. Skewness values show a 
wide range with a considerable portions occurring in the positively skewed category. 
There was no textural contrast among the samples from dunes formed under different 
wind regimes (Table 1). Almost all dune samples are unimodal (Fig. 9), with lower 
silt and clay. 
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