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Preface

Countries with coastlines are endowed with a range of environmental, economic and 
aesthetic benefits which are unavailable to landlocked neighbours. These include 
bounties of marine resources, port gateways to and from the rest of the world, beach 
resorts, often pleasant weather and spectacular scenery.  Qualities like these, and 
much more, can be found along the Namibian coast which stretches 1,570 kilome-
tres between the Orange and Kunene Rivers. 

There is much of value along the Namibian coast. However, the use of Namibia’s 
coastal resources has had a somewhat chequered history. Fish, whales, seals and 
guano, were regarded as common property, available and free to all. People who 
did not take the whole resource lost out to those who did. Management of these 
resources was weak, indeed absent in many places over the years. Diamonds along 
the southern coast, as one of Namibia’s most valuable financial assets, were quickly 
commandeered by one cartel. Public access to diamond areas along the southern 
coast was prohibited. Consequently, and perhaps perversely, this public exclusion 
from protected areas which has kept many stretches of the coastline out of reach of 
the local population has allowed much of it to remain relatively pristine.

The Namibian coast is a fascinating place with few equals in the world. There is the 
stark contrast between the biologically rich Benguela Current and the Namib Desert 
which is home to only a few hardy specialist organisms. People have trodden the 
coast over hundreds of thousands of years and it was along the coast that Namibians 
first came into contact and began trading with people from other continents. 
Nowadays, almost everyone lives in a handful of towns, leaving stretches of coast 
over hundreds of kilometres in length devoid of human life.

The current shape and elevation of the coast is similar to when it first formed some 
132 million years ago as continental drift caused Namibia and South America to part 
ways. Many of the plants and animals in the Namib are found nowhere else in the 
world and are poorly known while many other coastal assets like diamonds, fish and 
tourism are widespread both regionally and internationally.

This profile of the Namibian coast was commissioned by the Namibian Coast 
Conservation and Management (NACOMA) project, implemented under the 
auspices of the Ministry of Environment & Tourism to develop and foster an 
Integrated Coastal Zone Management System for the coast. Funding for the book 
project was provided by the Global Environment Facility (GEF), the Government of 
the Republic of Namibia, and the authors. The principal aim of the book is to help 

improve the management of the coast by providing information to a wide audience 
of managers, students, tourists, entrepreneurs, and the general public. It is also 
hoped that the book will contribute to an improved understanding and appreciation 
of the Namibian coast.

Most of the contents of this book have been drawn from the valuable research, 
debate and thinking of others that has been presented in a variety of publications. 
Two of these deserve particular acknowledgement: Mary Seely and John Pallett’s 
Namib. Secrets of a desert uncovered, published in 2008 by Venture Publications 
in Windhoek, and Fergus Molloy and Tapio Reinikainen’s Namibia’s Marine Envi-
ronment, published in 2003 by the Ministry of Environment & Tourism, also in 
Windhoek. Respectively, these two books deal with the two realms that make up our 
coast: the terrestrial Namib and the maritime Benguela Current.

In addition to these and other publications, we acknowledge the excellent work 
done by several institutions: the research units of the Ministry of Fisheries & Marine 
Resources in Swakopmund and Lüderitz, the Gobabeb research centre and the 
BCLME and BENEFIT programmes. Promise for further investigation and study is 
held by the recent establishment of the Benguela Current Commission.

Finally, we acknowledge the help of many people and organisations in the preparation 
of this book. Substantial contributions were made by Rod Braby, Louis Celliers, Jill 
Kinahan, Pat Morant, John Pallett, Craig Risien, Mary Seely and Gabi Schneider, as 
well as by the photographers listed on pages 188 - 189. Additional help was provided 
by Jon Barnes, Hu Berry, Tamsin Bowra, Peter Bridgeford, Nathalie Cadot, Vera De 
Cauwer, Katharina Dierkes, Ludmilla Doeses, Ayn Garises, Hashali Hamukwaya, 
Piet Heyns, Hillia Hitula, Cameron Kandjii, Ignatius Kauvee, Jessica Kemper, Anja 
Kreiner and the National Marine Information and Research Centre, Harold Kisting, 
Gerhild Kolling, Sonja Loots, Sepiso Mwangala and the Namibia Meteorological 
Services, John & Barbara Paterson, Carole Roberts, Andrea Pulfrich, JP Roux, Rob 
Simmons, Peter Tarr, Martha van Neel, David Uushona, Guido Van Langenhove and 
the Department of Water Affairs, Windhoek, Gunter von Schumann and John Ward.

While every effort has been made to make the text readable and accessible to as 
broad a public as possible, the use of certain technical terms was unavoidable. These 
are listed and defined in the Glossary on pages 190-191. The scientific Latin names 
of plants and animals are given on page 192. Many of the data sets on which maps 
and graphs are based can be downloaded from www.the-eis.com.
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CHAPTER ONE1Introducing 
the Coast of 

Namibia

Rugged, sometimes bleak or forbidding, and largely 
uninhabited, the Namibian coast is a fascinating 
and complex mix of richness and paucity. The warm 
and dry Namib Desert stands in stark contrast to 
the cold waters of the Benguela current which is 
so biologically productive. In combination, the 
ocean and desert provide a harsh and spectacular 
environment that remains largely pristine.1
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Figure 1 - opposite page. Major features and 
landmarks along the Namibian coast; those of a 
physical nature are shown on the right while those 
made by people are on the left .
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At the interface of the earth’s two great realms – the land and the sea – amazing 
combinations of life’s diversity occur. It is along coasts that aquatic forms of life 
first emerged from the sea onto the shore and land about 400 million years ago. 
Coastlines are generally high energy, dynamic environments where tides and storms 
constantly alter the shape and form of the shore. Although the Namibian coast does 
not experience substantial tides, the high winds and storms that frequently bombard 
the shoreline ensure that it is continually changing. Climate change also has a major 
effect. Only 10,000 years ago Namibia’s coastline was 120 metres lower than it is 
today, and rising sea levels due to global warming will affect the Namibian coast, in 
particular infrastructure placed close to the shore. 

To the south, the Namibian coast begins at the mouth of the Orange River and 
stretches 1,570 kilometres north to the Kunene River mouth (Figure 1). How do we 
determine the eastern, onshore and western, offshore limits?

Coasts can be defined in a number of ways, but broadly they are those areas where 
the land influences the sea, and vice versa.2  The level of influence is usually greatest 
at the actual shoreline and diminishes with distance away from it. Consequently, 
for the purposes of this book, we treat the coast as follows: on the marine side, 
the greatest emphasis is placed on proximity to the shore and less on areas at or 
beyond the continental shelf (Figure 2). Inland, we adopt the eastern boundary of 
the state protected areas as the limit of marine influence on the terrestrial environ-
ment (Figure 1).

The entire Namibian coast of some 1,570 
kilometres is bounded by its only two perennial 
rivers: the Kunene River on the northern border 
with Angola and the Orange River, shown here, 
which marks Namibia’s southern boundary with 
South Africa . In between, just a handful of 
ephemeral rivers occasionally flow to the ocean.
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Interactions between the marine and terrestrial environments are largely confined to 
the frequent coastal fogs that move off the ocean and over the land. Unlike coastlines 
elsewhere in the world with estuaries, mangroves or major inputs from rivers, there 
is very little nutrient exchange between the two environments along the Namibian 
coast.

The marine and terrestrial environments are also very different. The marine system 
is cold, with a low number of species but its productivity and the biomass of plants 
and animals is extraordinarily high. By contrast, the land is hot and dry with low 
biomass but supports relatively high biodiversity. The sea maintains its temperature 
at a much more constant level than the terrestrial system. For example, tempera-
tures vary on average between 5-7°Celsius per year in the Benguela’s waters, whereas 
temperatures in the Namib can vary more than 30°Celsius in a day.

Human uses of the marine and terrestrial environments have also been very 
different. Marine living resources have been extensively harvested whereas compar-
atively few specifically coastal resources have been exploited on the land. Currently 

Territorial sea

Extended continental shelf claim
Exclusive econom

ic zone

Figure 2. Namibia’s territorial sea extends 12 
nautical miles or 22 .2 kilometres out from the 

average low tide line, but the exclusive economic 
zone, commonly known as the EEZ, extends 

200 nautical miles (370 .4 kilometres) offshore . 
Within this zone Namibia has exclusive rights to 
exploration and exploitation of marine resources . 

In 2009, Namibia submitted a claim to the 
United Nations to include an extended continental 

shelf based on the morphology and geological 
characteristics of the sea bed . The area claimed 

is nearly the same as the total land area of the 
country . Interestingly, South Africa has claimed a 
narrower area off the Orange River than Namibia, 

while Angola has indicated that it may claim a 
greater area .3 The dashed white line indicates the 

continental shelf .

the management of biological coastal resources is split between two ministries, 
Fisheries & Marine Resources on the one hand and Environment & Tourism on 
the other. While the marine environment has received little formal protection, the 
land has been extensively protected over many years (Figure 3, page 16), partly 
through mining and nature conservation legislation but also as a consequence of its 
geographical remoteness and inaccessibility.

The coast has an extremely long history of isolated and sporadic occupation by 
people attracted to the rich and nutritious food supply from the sea. However, the 
scarcity of fresh water has meant that the human population has always been small. 
Even today, less than 5% of Namibia’s population lives within 100 kilometres of the 
sea, and most of them are in the five main urban centres right on the coast. Each of 
these towns – Henties Bay, Walvis Bay, Swakopmund, Lüderitz and Oranjemund – is 
an oasis, sandwiched between the inland desert and the Atlantic Ocean. 

The oldest town is one of the few natural harbours, Walvis Bay. The first onshore 
European trading post was established there in 1844.4 Fresh water was locally 
available from wells in the Kuiseb River, and coastal inhabitants were willing to 
trade cattle, small stock and other commodities with seafarers. Walvis Bay is now the 
biggest coastal town, with a population of about 70,000. Port trade and fish process-
ing are at the core of its economic activities.5

Walvis Bay is Namibia’s main harbour and base for 
its marine fisheries industry. Alongside this hub of 
trade and business is a sanctuary renowned around 
the world for the tens of thousands of birds that live 
in the Bay . Few places in the world support such 
a juxtaposition of intense human activity and bird 
life .

Chapter 1 Introducing the Coast of Namibia
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Since Walvis Bay had been annexed by the British in 1878, the German adminis-
tration established Swakopmund in 1892 to provide the newly acquired colony of 
German South West Africa with its own harbour. A jetty was built with the intention 
of allowing ships to dock there, but in practice ships lay at anchor in deeper water 
and barges were used to transport goods and passengers to the jetty. The resident 
population of Swakopmund now numbers some 40,000 people, and its economy is 
based primarily on tourism, recreation and mining.

Lüderitz was founded in 1883 as a trading post. Although the bay is well-protected, 
its rocky seabed makes it unsuitable for large modern ships with a deep draught, 
although its new quay can accommodate ships up to 150 metres long and with a 

draught of less than 8.15 metres. Fish processing and the servicing of fishing fleets 
are the main economic activities in the town, which is home to about 19,000 people. 
Diamond mining and tourism are also important activities and zinc ore from 
Skorpion mine is exported through the port.

The first wooden shacks were erected at Oranjemund in 1936 as a centre for Consol-
idated Diamond Mines’ (CDM) operations along the southern coast. The town 
remains a diamond mining town to which access is only by permit, and as a result 
has only about 9,000 residents. 

Henties Bay is a small community that serves the fishing/angling tourism industry. 
Originally a holiday camp site for a Kalkfeld farmer (by the name of Hentie van der 
Merwe) and his friends, the first erven were proclaimed in the riverbed in 1951. 
These could be rented only and no permanent structures were permitted. In 1966 
the first erven were sold on the banks of the Omaruru River.6 The town has since 
grown slowly and now has about 4,500 residents.

Below and right: Swakopmund is one of Namibia’s 
premier attractions for tourists . It is also the 

most popular single destination for Namibian 
holidaymakers . Its economy is now rapidly growing 

as a result of new prospects for uranium, with 
many people employed by mining and secondary 

industries making the town their home .

Above and right: Much of Lüderitz’s economy 
depends on fishing and diamond mining, and many 

of its residents are employed by factories that 
process fish, lobsters and oysters or by companies 

that service fishing boats or small-scale mining 
operations along the coast .

Below and left: The diamond industry is based in 
Oranjemund where almost all residents are directly 
or indirectly dependent on the mining of these 
stones . The town is largely administered by the 
NamDeb mining company .

Below and left: Henties Bay began as a campsite 
for fishermen about 60 years ago and has remained 
very much a mecca for fishing enthusiasts. Many 
elderly people have now retired in the town .

Chapter 1 Introducing the Coast of Namibia
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Each town, therefore, has its own peculiar origins, and even today their demography 
is unusual (see page 127). Few people who live in the coastal urban centres were born 
there, and most residents are immigrants from other parts of Namibia and elsewhere. 
The age structure of the four populations is also highly skewed, being dominated by 
people of working ages with few young or old people. All major economic activities 
that attract employees and their families to the coast are relatively new industries 
based on commodities and technologies that are not traditional to Namibia (see 
Chapter 6).

The only perennial rivers – the Kunene in the north and Orange in the south – are 
located on the extremities of the Namibian coast, and respectively form political 
borders with Angola and South Africa. The coastal environment in between is not 
suited to farming because of high evaporation rates, a lack of rain and the absence 
of fertile soils. As a result, most of the coastal environment has been left relatively 
unchanged and unscarred as it was for millions of years. In many areas, blemishes 
left by early industries have rusted away or been obliterated by the sands driven 
across the coastline by fierce winds.

Mining along the coast has contributed much to the Namibian economy, but it has 
also caused habitat degradation along portions of the coast. Most of this has been 
a result of onshore diamond mining between Oranjemund and Lüderitz. These 
deposits have been largely depleted and most diamond mining has shifted offshore. 
But new pressures may come from the uranium industry which is enjoying a strong 
resurgence with exploration efforts being directed at extensive deposits of uranium 
minerals in central western Namibia (see page 144). Mining in such a fragile envi-
ronment needs careful consideration, control and monitoring.

The ports of Walvis Bay and Lüderitz support an important fishing industry which 
has seen several separate spurts of growth but also declines as a result of fish stocks 
collapsing (see page 148). Careful management is needed to rebuild the stocks and 
value they could offer the Namibian people. 

The abundance of fish and other marine life is a consequence of the Benguela 
Current which influences, directly or indirectly, most aspects of the offshore and 
onshore environment. Cold water is swept northwards by the prevailing current 
and strong southerly winds that characterise the Namibian coast. Just offshore in 
the Lüderitz and Cape Frio areas, water very rich in nutrients wells up to the surface 
(see page 37). As primary producers, plants in the sunlit waters consume these 
nutrients and give rise to chains of further biological production that support such 
other consumers as microscopic animals, fish, seals, birds and people.

The Namib coast is a dynamic coast. Sea level changes are just one of many dynamic 
forces at work along the coast. Major changes occur in the position of sandy shore-
lines as winds and currents move sand northwards and inland (see page 56). Sea 
temperatures change seasonally in response to movements of the South Atlantic 
Anticyclone and intrusions of warm water driven south by the Angola Current. The 
oxygen concentration in the seawater periodically drops and there is the occasional 
release of toxic hydrogen sulphide from surface muds. These events can cause 
massive disruption to marine life. Inland, sand dunes are on the move from south 
to north, small barchan dunes shifting 20–50 metres each year, for example (see 
page 58).

In recent years, growing numbers of tourists have been attracted to its magic. 
Expansion of the tourism industry to cater for more foreign visitors and Namibians 
to enjoy the delights of the entire coast will do much to increase the value of the 
coast. This will give the coast’s natural resources a more secure future, since the 
protected areas will have a clear purpose which also makes economic sense. But the 
use of coastal land must be done moderately and carefully so that its resources are 
not damaged, and past mistakes made in over-exploiting the marine resources are 
not repeated.

Above: About one hundred kilometres of beach 
terraces have been mined for diamonds between 

Oranjemund and Chameis Bay . The extent of 
mining can be explored in Google Earth, the co-

ordinates 28 .5 South and 16 .3 East being a good 
place to start .

Below: Approximately 5% of Namibia’s Gross 
Domestic Product (GDP) is obtained from the 

harvesting and processing of marine fish, as well as 
lobsters and crabs .

Above: The coast offers a great variety of attractions 
for tourists . Of all economic activities, tourism has 
grown much more rapidly than any others in recent 
years, and now contributes at least 14% to the 
country’s GDP .

Chapter 1 Introducing the Coast of Namibia
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Namibia’s coast means many contrasting things to different people – a home or 
holiday destination, a base for recreational activities, opportunities for wealth, a 
wilderness area or an untapped resource. Fulfilling these various demands is a 
delicate balancing act. Management of the Namib coast requires an understanding 
of its origins, the various environments and their associated biodiversity, its demog-
raphy and economy. This book aims to address these issues by moving, chapter by 
chapter, between the physical, biological, human and economic environments of 
the coast. 

The workings and influences of the climate and ocean on the coast are the focus 
of Chapter 2. In combination, they bring aridity to the Namib but also produce 
bountiful riches in the sea. Chapter 3 describes the shape and formation of the 
landscapes adjacent to the coast. The plants and animals of the coastal area are 
the subject of Chapter 4. A high proportion of plants and animals are unique to 
Namibia and their conservation is a priority. The history of the coast, its towns 
and people are discussed in Chapter 5. These chapters all provide background to 
Chapter 6 which reviews how coastal natural resources form the basis of economic 
activities that support the livelihoods of many people in Namibia. The final chapter 
provides a review of the coastal environment, the challenges it faces and ways of 
developing the coastal resources for the benefit of the people who live there while 
conserving the environment for future generations.

a hiSTOry 
Of cOaSTal cONServaTiON

Much of Namibia’s coastline has been, and is still protected. However, 
the motives for the declaration of many of the protected areas years 
ago were generally not related to conservation in the sense that we 

understand today. The shapes, sizes and names of many of the protected areas 
have also changed over the years, often in confusing ways or for reasons now 
forgotten. The narrative below and sequence of maps in Figure 3 provides a 
summary of the changes to the conservation areas of the Namibian coast.7

The first game reserves in Namibia were proclaimed by the 
German administrators in 1907 and covered three areas, 
two of which (Game Reserves Numbers 2 and 3) were partly 
within the coastal Namib.8  Game Reserve Number 3 lay 
south-east of Swakopmund and originally covered some 
8,000 square kilometres. Over the years it was gradually 
expanded into what is now the Namib-Naukluft Park. The 
first change came in 1968 when it was enlarged into the 
then Namib Desert Park. In the same year the Naukluft 
Mountain Zebra Park was proclaimed, which then covered 
only 200 square kilometres. After several land purchases and 
negotiations with Consolidated Diamond Mines, roughly half 
of Diamond Area 2 was merged in 1979 with the Namib and 
Naukluft Parks to form the Namib-Naukluft Park. In 1986 the 
remaining portion of Diamond Area 2 and a small part of 
Diamond Area 1 was added to the Park.

A wide variety of coastal and terrestrial habitats occur in the Namib-Naukluft 
Park. Covering some 50,000 square kilometres, this is the biggest park in 
Namibia. It includes Sandwich Harbour, an internationally important area for 
wetland birds. Most of the Namib’s great expanse of sand dunes falls within 
this park. While the Naukluft Mountains are also in the Park they are some 150 
kilometres inland and are not considered in this book.

Game Reserve Number 2 was the precursor to Etosha National Park as we 
know it today. This reserve was almost 80,000 square kilometres in size and 
included a vast area between the Hoarusib and Kunene Rivers. In 1958 the 

Distinctions between water and atmosphere  
are sometimes hard to fathom, such as when  

the skies above seemingly bear down on flooded 
coastal pans .

Protected areas along the terrestrial part of the 
coast cover 97,600 square kilometres, which 
is almost 12% of the entire surface area of the 
country . The Marine Protected Area extends over 
another 9,555 square kilometres of ocean .

Chapter 1 Introducing the Coast of Namibia
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boundaries were greatly modified when the park area that stretched to the coast 
was shifted south to include the communal land area between the Hoarusib 
River and the gravel road now leading from the coast to the Springbokwasser 
gate of the Skeleton Coast Park. It was then that the name changed to Etosha 
Game Park. As a result of decisions made by the Odendaal Commission, the 
park became Etosha National Park and was shrunk in 1970 to its present shape 
and size of around 22,300 square kilometres.

The Sperrgebiet National Park was proclaimed in 2008, and covers about 
21,600 square kilometres. Before this, the area was peculiarly protected as the 
‘forbidden zone’, an area off-limits since the original colonial decree in 1908 
to protect the interests of diamond mining companies. The exclusion of the 
public left the environment unscarred in places that were not mined. Falling 
within the winter rainfall region, the Park incorporates part of the Succulent 
Karoo Biome, now recognised by botanists as one of 34 biodiversity hotspots 
on Earth.

Prior to the end of 2010 the stretch of coastline between Swakopmund and 
the mouth of the Ugab River was not a park, but was designated in 1974 as the 
National West Coast Tourist Recreation Area (NWCTRA). In December 2010 
Dorob National Park was proclaimed which includes the former NWCTRA 
and most of the former Walvis Bay enclave. This portion of 
the coast is popular with anglers and prior to its proclamation, 
was one of very few areas with open access to the general 
public. An outstanding natural feature of this portion of coast 
is the extensive lichen fields.

The tiny Cape Cross Seal Reserve is surrounded by the Dorob 
National Park. Established in 1968 to protect the largest 
mainland breeding colony of Cape Fur Seals in the world, the 
reserve also marks the spot where the first known European 
contact with Namibia was made in 1486 when Diego Cão 
erected a cross or padrão here.

The Sperrgebiet National Park is gradually  
being opened to tourists after being off-limits  

since 1908 .

Figure 3. A history of protected areas along the 
Namib coast, showing when and where the various 

game reserves, parks and recreational areas were 
proclaimed .

The harvesting of seal pups and bulls in Cape Cross 
Seal Reserve and elsewhere remains controversial 
and often sparks protests from animal rights 
groups as well as debates about the sustainable 
management of seals and fish.

Chapter 1 Introducing the Coast of Namibia



18 19

Key points

•	 The	coast	 stretches	1,570	kilometres	between	 the	mouths	of	 the	Orange	
and Kunene Rivers: the only perennial rivers along Namibia’s seaboard. 
This book focuses on the area up to the boundary of the protected areas 
to the east. To the west, greatest emphasis is placed on areas between the 
shore and continental shelf.

•	 Interactions	between	the	marine	and	terrestrial	environments	are	largely	
confined to coastal fogs that move from the ocean over the land. Unlike 
coastlines elsewhere in the world, there is little nutrient exchange between 
the two environments.

•	 The	marine	and	terrestrial	environments	are	very	different:		the	sea	is	cold,	
has little biological diversity but very high biomass; the land is hot and dry, 
with little biomass but relatively high biodiversity.

•	 Human	uses	of	the	land	and	sea	have	been	very	different:	marine	animals	
and their products have been extensively harvested whereas only diamonds 
have been exploited to a significant degree on land. While the sea has had 
little formal protection, the land has been extensively protected for many 
years.

•	 Since	1907,	separate	areas	along	the	coast	have	been	given	formal	protec-
tion at different times. Protected areas now cover 97,600 square kilometres.

•	 Almost	all	coastal	residents	are	clustered	in	five	towns:	Henties	Bay,	Walvis	
Bay, Swakopmund, Lüderitz and Oranjemund, each an oasis between the 
inland desert and the sea. Very few people live elsewhere. Most of the 
coastal environment thus remains relatively unscarred, as it has been for 
millions of years.

•	 Namibia’s	 coast	 means	many	 contrasting	 things	 to	 different	 people	 –	 a	
home or holiday destination, a base for recreational activities, opportuni-
ties for wealth, a wilderness area or an untapped resource. Fulfilling these 
various demands will require a delicate balancing act.

The northernmost protected area is the Skeleton Coast Park 
which extends from the mouth of the Ugab River to the 
Kunene River. Parts of this portion of the coast had originally 
been included in Game Reserve Number 2 and the subsequent 
Etosha Game Park (see above). The area between the Hoanib 
and the Kunene Rivers was established as the Skeleton Coast 
Park in 1971, and expanded to its present size when the 
stretch between the Hoanib and the Ugab Rivers was added 
in 1973. Today the park covers 16,800 square kilometres. 
Several ephemeral rivers that flow through the park from the 
wetter highlands form riparian oases, allowing animals such 
as desert elephant, lion and rhinos to extend much further 
west than would be otherwise possible. The park also adjoins 
eight communal conservancies and one tourist concession.

The offshore environment was afforded little protection in the past, but in 2009 
Namibia’s first Marine Protected Area was proclaimed. This encompasses an 
area stretching for 400 kilometres from Meob Bay to Chameis Bay, including the 
guano islands, rocky islets and surrounding areas to a distance of 30 kilometres 
offshore. Activities such as fishing and mining in this area are restricted, thus 
helping to preserve the biological riches of the southern Benguela. Prior to this 
proclamation, the islands were not formally protected, but access to them was 
restricted.

In total, Namibia’s coastal protected areas now cover 97,600 square kilometres. 
This area adjoins two other national parks: the Richtersveld National Park 
in South Africa and the Iona National Park in Angola. Far reaching plans to 
create a single protected area stretching from Iona to the Richtersveld have 
been proposed. This would be one of the largest parks in the world, tentatively 
to be called the Namib-Skeleton Coast Park.

The gate at the ephemeral Ugab River to the 
Skeleton Coast Park, which stretches some  

500 kilometres up to the perennial Kunene River  
in the north .

The padrão commemorating the landing at Cape 
Cross by the Portuguese explorer Diego Cão in 
1486 .

Chapter 1 Introducing the Coast of Namibia
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CHAPTER TWO2Weather
and Water

The pioneering oceanographer Matthew Maury 
said in 1855 “Our planet is invested with two great 
oceans; one visible, the other invisible; one underfoot, 
the other overhead; one entirely envelopes it, the other 
covers about two thirds of its surface.”1
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The climaTe
For most of the year the weather along the coast of Namibia is characterised by rela-
tively cool temperatures, strong onshore winds and frequent grey skies. Although 
rainfall is extremely rare, fog blankets the coast in a shawl of moist air on about a 
third of the days each year. In winter, winds from the interior bring a cascade of heat 
and sand (and sometimes swarms of flies) as they blow over the land out to sea. 

Why is the climate along the coast so different from that of the interior, and what 
forces drive this unusual system? The first clue to answering these questions comes 
from the presence and effects of two high pressure systems: the South Atlantic Anti-
cyclone situated out to sea and the Botswana Anticyclone located over the interior of 
southern Africa (Figure 4). Add to this a cold ocean current (the Benguela Current 
described on pages 37 to 45), and answers begin to emerge.

atmospheric circulation
The South Atlantic Anticyclone is a stable and powerful high pressure cell which 
has major influences on the coastal climate from its position offshore. The effects 
emanate mainly from the power and direction of winds driven by the cell as the 
descending air from the anticyclone spirals outwards in an anticlockwise direction.2  
The South Atlantic Anticyclone is situated offshore to the west, and consequently 
winds blow up the Namibian coast from the south and south-west (Figures 4 & 10 
on page 30). 

The winds are often particularly strong because the cell is like a powerful turbine, 
which helps drive the cold waters of the Benguela northwards, as well as blowing 
sand (and even diamonds – see page 140) off the beaches inland to form the great 

Figure 4. Typical patterns of air circulation 
around southern Africa in summer (February) and 
winter (May) showing the major air pressure and 

convergence zones . 
H – anticyclones, 

L – cold fronts and cyclones; 
ITCZ – southern border of Inter-tropical 

Convergence Zone .

February

H H

L

L

L

May

H H

Weather and Water

barrier of Namib sand dunes. Coming from the cold south, the winds bring in cool 
air that characterises the weather at the coast. In essence, without the South Atlantic 
Anticyclone the coast would not be so windy, cool and dry, and the Namib Sand Sea 
would not be there.

The location of this anticyclone shifts seasonally, moving south in the summer and 
north in winter. Weather conditions are also influenced by the shift in position 
of the Inter-Tropical Convergence Zone (known as the ITCZ), which is the belt 
surrounding the earth where moisture-bearing trade winds from the northern and 
southern hemispheres come together. The ITCZ is located north of the equator in 
winter, from where it moves south in summer, bringing warm, moisture-bearing air 
and rain to Namibia. The southerly position of the South Atlantic Anticyclone in 
summer also means that its southerly winds are less effective at blocking the warm 
moist tropical air from the north. It is for this reason that most rain in Namibia falls 
during summer.

In summer the South Atlantic Anticyclone also prevents low pressure fronts moving 
in from the cold Temperate Zone far to the south, thus blocking the moist air 
these fronts bring with them. This situation is reversed in winter when cold fronts 
sweeping up from the south bring cold moist air and occasional winter rains to the 
southern coast. Being further north in winter, the South Atlantic Anticyclone also 
blocks the inflow of tropical air from the north.

While the South Atlantic Anticyclone dominates air movements at the coast, a second 
high pressure cell situated over the central sub-region controls air movements in the 
interior. This is the Botswana Anticyclone. It has little effect on the climate of the 

Figure 5. This photograph taken in March 2010 
shows a sharp western edge of clouds over Namibia 
almost exactly above the 700 metre contour line 
(shown in purple), and immediately west of the 
escarpment . There are no clouds to the west of this 
line because the air heats and dries as it moves 
west and down the escarpment . Clouds over the 
sea are low-lying fog caused by the condensation 
of moist cool air just above the cold waters of the 
Benguela Current .

Above left: East winds are common at the coast 
during the winter months and result in vast 
quantities of sand being carried from the interior 
and blown out over the ocean .

While walking, driving or sailing along the surface of the coast we 
are surrounded by three media: the atmosphere above us and the 
swirling sea, and rocks and soil beneath. The first two are dynamic, 

pushing and flowing swirls of air and water. These are the subject of this 
chapter, while the more solid geological foundation is described in Chapter 3.

Water and air are constantly on the move, bringing warmer or colder 
conditions, as well as supplying the coast with nutrients from the sea or 
moisture from fog and rain in the air.  Predicting what will happen to these 
media from day to day is difficult, let alone knowing what major changes may 
happen from one decade to the next. The elements are in constant transition, 
and an appreciation of the dynamics is crucial if we are to understand the coast 
and improve its management.
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coast for much of the year, but its winter position over Botswana results in substan-
tial differences in air pressure between the interior and coast. Strong east winds (also 
known as Berg winds) then develop, reaching speeds of 50-60 kilometres/hour. The 
air is warm and dry, and both the temperature and speed of the wind increase as 
the air drops over the escarpment and moves across the desert, taking with it vast 
amounts of sand which are blown out to sea in plumes.

Why is the Namib dry?
At least three processes combine to make the coast and adjacent low-lying strip 
of Namib a desert. Since most of Namibia’s rain is delivered from warm, moist air 
moving south and west from the ITCZ, the northern parts of the country receive 
most rain. Areas to the south and west receive progressively less rain because less 
moisture remains available to be condensed into rain in the south. This is one cause 
for the coast being so arid.
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Aus 91
Rosh Pinah 47
Oranjemund 49

Figure 6 . Average annual rainfall in Namibia and 
total annual rainfall recorded at four weather 

stations along the coast, and three inland stations 
between 1960 and 2000 .3  Note how much rainfall 
varies from year to year . There appears to have been 

a very slight increase in rainfall over the years at 
Oranjemund and Rosh Pinah in the south, while the 

other stations show no trend .

A second process is the warming and drying of any moist air that approaches the 
coast from the east. The air heats up and any droplets of water evaporate as the air 
drops down over the escarpment (Figure 5). The third process stems from the cold 
Benguela Current, which cools the maritime air as it blows across the ocean and 
inland. Once onshore, the moist maritime air is still so cold that it cannot rise above 
warmer layers of air that have been heated by the bare surface of the desert. The 
maritime air therefore usually remains trapped in an inversion layer within a few 
hundred metres of the ground, where it is often seen as fog.

Average rainfall within 40 kilometres of the coast is less than 20 millimetres per 
year, almost all of which typically falls on just a handful of rainy days. Towards the 
eastern edge of the Namib the average annual rainfall increases to between 80 and 
90 millimetres (Figure 6). These averages are, however, only meaningful in reflect-
ing the general arid conditions. What is more characteristic of coastal rainfall is its 
variability (Figure 6). Many years may pass without any significant rain, and then 
relatively high amounts fall for one or a few years. For example, Walvis Bay recorded 
a total of only 45.4 millimetres during 10 years from 1990 to 2000 and most of this 
amount (32 millimetres) fell in just one year: 2000. Weather stations just inland of 
the coast, such as Gobabeb and Rosh Pinah, have slightly more rain on average, but 
the year to year variation is just as impressive. These two stations are at altitudes 
of about 400 metres above sea level, whereas Aus at about 1,400 metres has much 
higher rainfall than nearby Lüderitz.

Above: Although rainfall at the coast is rare, when 
it occurs the effects can be dramatic . In May 2011 
parts of the coast received more rain in a couple of 
days than typically falls in one year .

Below: All water courses between the Kunene 
and Orange rivers are ephemeral, flowing only 
occasionally and for short periods when sufficient 
rain falls in their catchments .

Chapter 2 Weather and Water
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An important consequence of such low and unpredictable rain is that no one – 
animal, plant or human – can rely on rain to provide water. This recurrent feature 
dominates the lives of plants and animals (Chapter 4), people (Chapter 5) and their 
economic activities (Chapter 6) on the Namibian coast.

Very high rainfall is recorded from time to time during heavy showers that can cause 
substantial disruption to towns that are not equipped to deal with the drainage of 
large volumes of water. One such event happened in April 2006 when 101 mm fell 
over a three day period at Lüderitz.4 Some predictions from climate change models 
suggest that episodes of heavy rain may become more frequent and more extreme in 
the future (see page 34).

While rainfall is generally very low, there are significant differences in the seasonal 
spread of rainfall between the southern and northern coast (Figure 7). The southern 
areas lie within the winter rainfall belt and it is the precipitation in the winter period 
which sustains the vegetation of the Succulent Karoo biome found in the Sperrgebiet 
(see page 80). Although widely referred to as the ‘winter rainfall’ area, the southern 
coast actually receives rain throughout the year, and annual averages are conse-
quently higher than along the rest of the coast. Moving northwards, winter rainfall 
declines and summer rainfall increases, with the highest summer averages in the far 
northern stretches a result of more frequent, but nevertheless sporadic, incursions 
of moist tropical air from Angola.
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Figure 7. Average rainfall (mm) each quarter along 
the coast .5

Coastal towns are ill-equipped to deal with 
unusually heavy rain falls and the lack of effective 
drainage systems causes damage to roads and the 

flooding of houses.

fog
The cold Benguela Current and the replacement of surface waters by deep, cooler 
layers of water by upwelling results in sea surface temperatures which typically range 
between 13 and 18˚C (see page 41). The cold water in turn further cools the moist 
maritime air so that it is too cold to rise sufficiently to form rain clouds, as explained 
above. Instead, the droplets of condensation often accumulate as fog and low clouds, 
blanketing the ocean and adjoining Namib.

It is therefore fog – rather than rainfall – that brings most precipitation to the coastal 
areas of Namibia, for example, producing five times more water than rain or drizzle 
in the central Namib.6 Fog is also much more frequent along the coast, and also lasts 
longer each day, compared to further inland where fog becomes progressively more 
rare. Gypsum soils at the coast form as a result of the precipitation of hydrogen 
sulphide carried onshore by fog. The soils are consequently more concentrated and 
better developed near the coast. 

Fog is most prevalent during mornings and evenings and generally dissipates during 
the middle of the day as the moist layers of air are warmed by the sun. Visibility along 
the coast is thus generally better later in the day. Two main types of fog occur on the 
coast: advective fog and high fog. Advective fog forms when humid air meets the cold 
sea, which is usually at altitudes of less than 200 metres, and the fog is then carried 
inland by the south-westerly winds up to a distance of 15 kilometres from the coast.  

Above: High fog lies like a blanket over the coastal 
desert and may penetrate up to 60 kilometres 
inland .

Below: Weather conditions are defined as being 
foggy when visibility on the ground is reduced to a 
distance of 1,000 metres or less .

Figure 8. The average number of fog days per year .

Days
More than 125

Less than 2

Location 
(north –> south) Days of fog 7

Walvis Bay 140
Gobabeb 94
Lüderitz 117
Oranjemund 81

Chapter 2 Weather and Water
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High fog, which forms as stratus and 
strato-cumulus clouds, develops at 
altitudes of 100 – 600 metres below 
strong inversion layers of warm air. 
High fog can penetrate up to 60 kilo-
metres inland and causes precipita-
tion on the ground on 60 to 120 days 
per year. Research on harvesting fog 
as an alternative water source in the 
central Namib has shown that up  
to 15 litres can be collected from  
a one square metre collecting surface 
per day.8

The high moisture content of the air 
results in the relative humidity along 
the coast being much higher than 
elsewhere in Namibia. The winter 
months are marginally less humid 
than at other times of the year. 
Further inland the range in relative 
humidity values is much greater, as 
shown in the table.9

Möwe
Bay
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Rössing

Gobabeb

Lüderitz Aus

Oranjemund

Walvis Bay
Swakopmund

Wind
The South Atlantic Anticyclone situated over the ocean to the southwest (summer) 
or west (winter) of Namibia functions like a giant fan, blowing air out of this centre 
of high pressure in an easterly direction towards the south-west coast of Africa. 
The Coriolis force then deflects the air flow northwards so that winds at the coast 
predominantly blow from the south, and thus oblique to the alignment of the 
coastline (Figure 9).

While the wind blows most frequently off the ocean from the south, other flows of 
air develop between the cooler plains and the warm inland mountain areas. These 
produce westerly and north-westerly winds as the warm air rises and is replaced 
by cooler air from the plains. In winter, Berg wind conditions bring strong easterly 
winds from the interior of the country when the Botswana Anticyclone is positioned 
firmly over southern Africa. While strong, hot and often uncomfortable for people, 
these easterly winds are relatively short lived.

Although the Namibian coast is seemingly windy everywhere, two areas experience 
much stronger winds than others. These very windy zones are near the mouth of the 
Kunene River and at Lüderitz (Figure 10); South Africa’s Cape Point far to the south 

Figure 9. Wind roses for Lüderitz, Walvis Bay, 
Gobabeb and Möwe Bay . The length of each arm or 
petal of the rose is proportional to the frequency of 
wind received from that direction, while the figure 
in the middle of the rose is the percentage of time 
that calm conditions were recorded .11
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The southern coast is renowned for being 
exceptionally windy, and the coastal stretch from 
Lüderitz southwards to the Orange River mouth 
is known as being the windiest part of southern 
Africa . For example, record wind speeds of up to 80 
kilometres per hour have been recorded at Pomona 
in the Sperrgebiet .10

Place maximum minimum

Coastline

Möwe Bay 94 79

Swakopmund 96 69

Walvis Bay 95 73

Lüderitz 91 70

Oranjemund 89 47

Inland

Uis 76 18

Rössing 79 26

Gobabeb 86 23

Aus 57 17

AVERAGE MAXIMUM AND MINIMUM % 
RELATIVE HUMIDITY

 Producing up to five times as much precipitation 
as rainfall, harvested fog has the potential to 
provide a sustainable water resource to meet 

moderate, local demand .

Chapter 2 Weather and Water
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Figure 10 .  Wind directions and speeds along and 
off the coast in January, April, July and October . 
Note the highest speeds on the Namibian coast 
around Lüderitz and the Kunene River mouth .12

Figure 11 . Average wind speeds (kilometre/hour) 
during the year at 8 am (08h00), 2 pm (14h00) 
and 8 pm (20h00) at Lüderitz, Walvis Bay, 
Gobabeb and Möwe Bay .14
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is the only other place in the whole Benguela system with such strong winds.13 The 
marine zones around both the Kunene mouth and Lüderitz are also upwelling cells 
to which the strong winds contribute by driving away surface waters to generate the 
upward movement of deeper water. Not surprisingly, many ships have been wrecked 
in these two extremely windy stretches of the coast (see page 123).

Wind speeds are highest in the summer months and during the afternoon and 
evening (Figure 11) when airflows off the ocean are speeded up by temperature 
gradients between the cold coast (high pressure) and warm land (low pressure). In 
the north and south peak wind speeds are usually reached by early afternoon, and 
then decrease slightly by early evening. By contrast, speeds along the central coast 
remain relatively constant between afternoon and evening. 

Chapter 2 Weather and Water
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Temperatures
Temperatures at the coast are mild for most of the year. Cool onshore winds and 
persistent fog or low cloud ensure that average temperatures within 50 kilometres of 
the coast are normally below 20˚C (Figure 13). Once outside the influence of fog and 
cloud cover the temperatures begin to increase rapidly.

Near the coastline the range in average monthly temperatures is relatively small, and 
much less than the range inland. The hottest month of the year is February and the 
coldest is August. Temperatures very rarely approach or drop below freezing.

The highest average maximum temperatures occur not during summer, as might  
be expected, but during the winter months when Berg winds sweeping down over 
the escarpment become increasingly hotter as they reach the sea. Consequently, 
although average temperatures are generally mild, some of the hottest days in 
Namibia occur at or near the coast. The highest temperature officially recorded at 
any weather station in the country – a sweltering 43.5°Celsius – was at Gobabeb in 
1970. Temperatures of 40°Celsius or more have also been recorded at Möwe Bay, 
Walvis Bay and Oranjemund. Although the cool humid conditions at the coast lead 
to less water loss by evaporation than elsewhere in the country, potential evapora-
tion rates are still high, at more than 1.7 metres of water per year.

Figure 13. Average temperatures (in °Celsius) 
across Namibia, and detailed data on temperatures 
each month (from July to June) for weather stations 
along the coast .16 The graphs show, from top to 
bottom:
• the highest temperature recorded in the month;
• the average of each day’s maximum temperature 

in the month;
• the average temperature during the month;
•  the average of each day’s minimum temperature 

in the month; and
• the lowest temperature recorded in the month.

Sunshine
As a result of the predominance of fog and cloud, much less sunshine is recorded at 
coastal weather stations than those inland (Figure 12). For example, Gobabeb is only 
50 kilometres inland, but it typically receives an average of about 2 more hours of 
sunshine per day than coastal Walvis Bay. 

Along both the northern and the southern coast the number of sunshine hours 
ranges between 8 and 10 per day over the year, with slightly more in the south at 
Oranjemund than in the north at Möwe Bay. The lowest number of sunshine hours 
is in winter, simply because of seasonal changes in day length. Averages of only 5 to 
7 hours of sun are seen per day in the central areas as a result of the greater number 
of fog days (see the table with Figure 8). The amount of sunshine increases slightly 
during the winter months when Berg winds help clear away cloud and fog, but for 
the rest of the year the average daily duration of sunshine varies little.
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Figure 12. The average number of sunshine hours 
recorded per day during the year, shown here 

running from July to June .15

Gobabeb Desert Research Station is situated on the 
bank of the Kuiseb River which separates  

the southern sand sea from the gravel plains  
to the north .

All of the coastal towns regularly experience a 
transformation from bleak to sunny as the morning 
fog dissipates once the cool moist air is warmed .

Chapter 2 Weather and Water
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It is also expected that sea levels across the globe will rise more rapidly. Some 
estimates suggest that levels could rise half a metre by the end of the 21st century as 
a result of sea water expanding as it becomes warmer. The melting of the Greenland 
ice sheet and other large ice bodies could cause greater rises. Perhaps the most 
serious effects of a sea level increase on the Namibian coast would be the impact on 
Walvis Bay, both to the port area if the sea breached the land around Pelican Point 
and to its associated lagoon area and salt works.

It needs to be stressed that rises in sea level would occur very gradually, at least when 
measured against human life spans. However, extreme weather should produce 
higher, more powerful swells that may pound the shore and anything standing in the 
way of the waves. The rate of erosion of the existing shoreline should also increase, 
making man-made structures near the coast more vulnerable.

The predicted changes in climate are also likely to affect many of the major river 
drainage basins. The Orange River is Africa’s fifth largest river, and a small drop in 
rainfall in its catchment is expected to have severe impacts on the river’s flow. Much 
of the Succulent Karoo flora (see page 8o) may also disappear as a result of reduced 
winter rainfall.

climate change 
With the current keen interest in climate change and global warming one might ask 
what will happen to the already extreme environment along the Namibian coast. 
Predictions made by climate change models come with many ‘ifs and buts’. For 
instance, most scientists who develop the models highlight the paucity of data used 
for modelling and the difficulties in making predictions at local scales. 

However, most models indicate that the drier subtropical regions, including much 
of Namibia, will warm more than the tropics (Figure 14).17  In particular, southern 
Africa will become hotter and drier, temperatures perhaps increasing by 4˚C or 
more and precipitation possibly falling by 15%. Important wetland areas such as the 
Orange River mouth could be affected by reduced rainfall in the catchment areas 
in South Africa. A decline in rainfall across south-western Africa generally is also 
likely to negatively affect groundwater recharge in the western ephemeral rivers. The 
Kuiseb, Swakop and Omaruru catchments are currently critical water sources for 
the coastal towns of Walvis Bay, Swakopmund and Henties Bay.18 Unfortunately the 
precipitation estimations in the models do not yet account for the role of fog which, 
as we have seen, is by far the most important source of moisture for the desert envi-
ronment.  These predicted changes relate to broad zones, and predictions made for 
local areas carry much less certainty.

One prediction made repeatedly by climate change models for which there does 
appear to be growing evidence is the increased variability of both temperature and 
rainfall. The frequency and intensity of extreme events, such as droughts and floods, 
is expected to increase. Thus, southern African winters are predicted to become even 
drier and the frequency of extremely wet summers is expected to increase, even 
though there may be an overall reduction in average rainfall.

Figure 14. Some predictions as to how 
temperatures (bottom) and rainfall (top) in south-

western Africa might be affected by climate change 
in the next 100 years .17
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Small increases in sea level can wreak havoc to 
structures close to the shoreline . This popular 

beach bar was almost washed away by strong seas 
during an exceptionally high tide in 2011 . 

Above: The ability of desert adapted plants and 
animals to capture and utilise moisture in the air 
creates a delicately balanced ‘living’ desert .

Below: Many of the up-market holiday homes 
located along the shorelines of the coastal towns 
are vulnerable to the effects of climate change . 
There is currently little infrastructure in place to 
protect the main coastal towns from flooding should 
sea levels rise as predicted by climate change 
models .
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The BeNguela curreNT

No other feature dominates Namibia’s coastal environment as much as the 
Benguela Current. This is a relatively shallow, cool stream of water that 
forms part of a gigantic rotating current (called a gyre) that flows anti-

clockwise around much of the South Atlantic Ocean (Figure 16).

The Benguela’s initial northward flows are roughly parallel to the coast at a speed of 
between 10 to 30 centimetres per second (or between 360 to 1,080 metres per hour) 
up to about 23° to 25° South, depending on the distance offshore and the season. 
From there, relatively strong flows split off in a westward direction, thus weakening 
the northerly current which nevertheless continues up the coast until it reaches and 
flows under the much warmer south-flowing Angola Current. 

The Benguela and Angola Currents typically meet around 16° South, just north of 
the Kunene River mouth. However, this interface also shifts seasonally, the Benguela 
pushing further north in winter while the Angola flows further south in summer. 
The Angola current can even push as far south as Walvis Bay, as described below 
(see page 42). Conversely, there are sporadic intrusions of cold, south Atlantic water 
far up the Angola coast.

In addition to the southerly Angola Current, a counter current flows southward 
beneath the Benguela along the Namibian coast. This counter current is strongest 
near the edge of the continental shelf.

upwelling
While the Benguela Current is a product of the much larger South Atlantic gyre, 
its northerly flow is also driven by winds from the south that are generated by the 
South Atlantic Anticyclone (see page 22). The winds are further speeded along by 
the ‘pulling’ effects of low pressures that develop along the coast when air over the 
Namib is heated by the sun. The strong winds that result from these steep pressure 
gradients help generate upwelling along much of the west coast of southern Africa. 

As surface water is moved northwards it is also deflected to the left or west by the 
Coriolis force. Each layer of water drags the layer beneath it along with it, and each 
successive deeper layer is deflected further left until the direction of deep water 
movements bears no resemblance to that of the wind on the surface. This dragging 
and deflecting process is called Ekman transport (Figure 17).

Water that moves offshore to the west as a result of wind and Ekman transport 
creates a relative vacuum of water that has to be replaced. This relative vacuum is 
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Figure 15. The main features of the Benguela 
Current system .

Figure 16. The Benguela is one of several currents 
that flow and well upwards or rise along the western 

margins of continents . Each current is generated 
by a gyre of water circulating one of the major 

expanses of ocean . The anti-clockwise circulation 
in the southern hemisphere and clockwise flow in 

the north is driven by the Coriolis force .

Wind
Ekman transport

Upwelling

Figure 17 . Upwelling along the Namibian coast is 
driven by wind and Ekman transport, and is most 
pronounced where the inner continental shelf is 
narrow and the sea less than 100 metres deep .

Chapter 2 Weather and Water



38 39

the fundamental cause of upwelling, because deeper, cooler water from depths no 
greater than 300 metres then moves upwards in a zone some 100 kilometres wide off 
the coast. Upwelling is particularly pronounced where the inshore shelf is narrow.

Seven major upwelling cells or centres lie along the coast between 15° South 
(southern Angola) and 35° South (Cape Agulhas). The strongest upwelling along 
the Namibian coast is in a cell off Lüderitz and in one to the north near Cape Frio 
(Northern Namibia cell, see Figure 15). The winds are strong (see page 30) and the 
inner continental shelf is relatively narrow (see page 51) in both areas.

From a biological and economic point of view, the most important consequence 
of upwelling is the movement of deep water rich in nutrients to the sunlit ocean 
surface. Tiny planktonic plants then use the nutrients to grow and multiply, thus 
providing food for the great abundance of fish and other animals described in 
Chapter 4. In short, the upwelling of nutrients makes the Benguela Current one of 
the most productive marine areas in the world.

Of the two main upwelling cells on the Namibian coast, the one near Lüderitz is by 
far the strongest. It also has the greatest impact on Namibia’s marine life since waters 
rich in nutrients and floating plants (phytoplankton) and animals (zooplankton) are 
continuously further distributed by water flowing in a northerly direction. Much of 
the biological production off Namibia is thus initiated in the Lüderitz cell and then 
spread by surface flow over wide areas to the north. The zone between Walvis Bay 
and the Kunene River mouth has the highest and most consistent rates of plankton 
production. Further south within the Lüderitz upwelling cell, the strong winds (see 
page 30) and excessive surface turbulence prevent the formation of dense concentra-
tions of plankton and production.19

The strong Lüderitz cell effectively divides the Benguela Current into a northern and 
southern zone. For example, upwelling is more periodic along the southern coastal 
zone, peaking during bouts driven by winds that last between three and ten days.20  
To the north, by contrast, upwelling is more continuous. Coastal waters south of the 
cell have higher concentrations of oxygen and are less saline than those to the north.21 

However, only pelagic species appear to be divided by the cell, others showing no 
differences between the northern and southern areas of the Lüderitz cell. 

The geomorphology of the Namibian coast, as described in Chapter 3, is strongly 
influenced by two sets of swells resulting from the wind patterns described earlier in 
this chapter (see page 29). The first is an almost continuous bombardment by swells 
generated by the South Atlantic storm belt or “Roaring Forties”.  The second set of 
swells is produced by the strong southerly winds created by the South Atlantic Anti-
cyclone. The overall result is that many swells have long periods (the time between 
the passing of one wave and the next) and significant heights. For example, 53% of 
waves have periods of over 12 seconds and heights of more than five metres.22

The effects of the swells are far-reaching. Observers in submersibles have reported 
sediment being moved by these waves at a depth of 120 metres, while cobble-sized 
material was moved at depths of 15 metres.23 The strong swells carry sediment brought 
down to the ocean by the Orange River back towards the shore. As a result sand from 
offshore the Orange River is eventually carried onshore and on to the beaches from 
where it is blown further inland to form the Namib Sand Sea (see Chapter 3).

Above: A bloom of plankton resulting from 
upwelling off the Namib coast .

Below: The strong winds generated by the South 
Atlantic Anticyclone are responsible for the 

nutrient-rich upwelling cells evident on the surface 
as powerful waves .

Above: In years of good rains both perennial and 
ephemeral river systems pump large quantities of 
sediments out into the sea . These sediments are 
carried by the strong Benguela current northwards 
where they are washed back onto the shore and 
blown further inland by the strong southerly winds . 
This is the mouth of the Orange River .
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 Water temperatures
Although the Benguela is known as a cold water system, its waters are not cold 
everywhere. Temperatures also vary during the year, particularly in response to 
cold water being driven north by the South Atlantic Anticyclone and warmer water 
being pushed south by the Angola Current. The extent and nature of these seasonal 
changes are shown in Figure 18. These maps also show how offshore water west of 
the coast is much warmer than the cold inshore water that has welled up from the 
depths. 

Interestingly, sea temperatures have risen more over the past 30 years at the northern 
and southern margins of the Benguela area than in the central regions. The greatest 
increases have amounted to between 1 and 1.5°Celsius over this period, while 
temperatures in the central areas rose by less than 0.5°Celsius24. 

Sea water is of course salty, but there are slight variations in salinity across the 
Benguela. On average, these range between about 34 and 36 grams of salt per 
kilogram of water. Northern, warmer water usually has higher levels of salinity, 
while the converse is true for cold water. Both temperature and salinity influence the 
density of water, which can have an effect on flows since water, like air, moves from 
zones of higher to lower density.

Along most of the coast cold temperatures 
and strong under-currents make the sea a 

dangerous place for bathers . The popular Mole at 
Swakopmund is one of the few exceptions and the 
sheltered water attracts many visitors from across 

Namibia and from overseas .

Figure 18. Average temperatures (°Celsius) of 
the sea surface each month over the period 
January 1990 to December 2009 . Also shown are 
surface temperatures for three months during the 
Benguela-Niño in 199525 .  
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to the surface waters and on to the continental shelf. Oxygen levels may also be 
reduced by the cumulative respiration of so many animals in the highly productive 
waters of the northern Benguela zone. The decomposition by bacteria of accumula-
tions of organic material on the seabed can further reduce oxygen levels. This may 
even happen in relatively shallow water, sometimes causing rock lobsters to leave the 
sea and walk out onto land.

The depletion of oxygen by bacteria is sometimes accompanied by the release of 
methane and hydrogen sulphide which diffuses out of sediments on the ocean 
bed.29 However, much more rapid eruptions of methane and hydrogen sulphide 
gas also occur, and huge areas of up to 20,000 square kilometres may be affected 
by the ‘sulphur eruptions’.30 Hydrogen sulphide is a respiratory poison and these 
eruptions may have devastating effects on marine animals. Of particular concern 
is that the eruptions are frequent in nursery areas for commercially important fish 
where juvenile and larval fish are especially vulnerable to poisoning. The nauseating 
smell of rotting eggs is also a product of hydrogen sulphide. Methane is probably not 
produced in sufficient volumes to have any effect on marine life off the Namibian 
coast, but methane is of course a major green-house gas.Deviations

In covering such a large area of the eastern Atlantic, the Benguela might seem too 
big to vary significantly, at least in having any major impact on its physical and 
biological functioning.  However, several processes and events can cause major 
disturbances, and can occur in surprising ways and frequencies that scientists are 
just beginning to understand.

Intrusions of warm water from the Angola Current reduce the extent of upwelling 
along the coast, and the warmer water is also often relatively deficient in oxygen. 
Both conditions lead to reduced biological production, as well as causing fish popu-
lations to move away from their usual feeding and breeding haunts with the result 
that reproduction and recruitment are curtailed. Major intrusions of warm, Angolan 
water – called Benguela-Niños – occurred in 1963, 1984 and 1995 (Figure 18).27  

For example, temperatures in March 1995 were 4.7°Celsius higher than normal at 
the Kunene River mouth and 2.6°Celsius higher at Walvis Bay. Fish stocks and the 
fishing industry were severely affected in both 1984 and 1995 (see page 148).

What was especially damaging about the Benguela-Niño in 1995 is that it followed a 
severe episode in 1994 when water in the northern Benguela was depleted of oxygen; 
called a Low Oxygen Water (LOW) event. While shortages of oxygen limit the respi-
ration of all animals, some are more sensitive to low levels than others. For example, 
pelagic fish (such as pilchards and anchovy) are less resilient to oxygen deficits than 
species that live at greater depths in the water column (such as hake). 

LOWs are more prevalent in the northern Benguela zone than south of the Lüderitz 
cell. In addition to warm Angolan water being relatively deficient in oxygen, other 
factors lead to LOWs.28 Upwelling may move deep water that is low in oxygen up 

MINIMUM AND MAXIMUM SEA TEMPERATURES (IN °CELSIUS ) 
AT VARIOUS PLACES AND THE MONTHS IN WHICH 

THEY WERE RECORDED 26

Place maximum minimum

Kunene mouth 20.8 March 15.3 August

Ugab 18.9 February 14.1 August

Walvis 17.9 February 13.4 August

Lüderitz 16.4 February 12.9 September

Oranjemund 17.0 January 13.1 August

While warm swimming waters please bathers, 
high temperatures often have disastrous 

consequences for marine life . Warm water events 
are characterised by a reduction in oxygen levels 

resulting in mass die-offs of fish, crustaceans and 
other marine animals .

The Ministry of Fisheries & Marine Resources  
in Swakopmund .
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Diatoms are the most important primary producers when the offshore surface 
waters are normally windy and turbulent. However, another major group of algal 
phytoplankton – dinoflagellates (see page 85) – flourish when the sea is calmer. 
Some species of dinoflagellates contain a reddish pigment and they may be so 
abundant that the sea appears red, giving rise to events known as red tides. Certain 
species of dinoflagellates also contain a nerve toxin that may cause mass poison-
ings of hundreds of thousands of fish, shellfish, marine mammals, seabirds and 
other animals which then wash up on beaches.31 Red tide events occur relatively 
frequently, the most recent being in December 2005, June 2006 and March 2008. 
The last event caused oyster farms in Walvis Bay Lagoon to lose 10 million oysters, 
amounting to 80-90% of their stock.32

Recent studies are beginning to indicate that some of the major changes in the 
behaviour and functioning of the Benguela Current are related to changes in atmo-
spheric circulation. For example, Benguela-Niño intrusions of warm water appear 
to occur at intervals of about a decade in response to changes in trade winds in the 
equatorial regions of the Atlantic. Decadal cycles of wind strength and sea surface 
temperature have also been detected, while changes in the strength and position of 
the South Atlantic Anticyclone occur in response to variations in the El Niño-South-
ern Oscillation (ENSO). For example, ENSO changes are associated with intrusions 
of cold water northwards along the Angolan coast.33

 
Just what impacts all these wider and greater changes have on production and fish 
populations remains to be discovered. However, fish populations in the northern 
and southern Benguela regions have changed in different ways over the past few 
decades.34 Those in the north have declined while stocks of fish in the south have 
maintained more stable levels. There have also been eastward shifts in the distribu-
tion of pilchards and anchovies in the southernmost waters of the Benguela Current 
around the Cape in South Africa. These kinds of major changes and the broader, 
longer term impacts of atmospheric conditions indicate that the Benguela Current 
may change in ways that cannot easily be anticipated. They also suggest that a variety 
of factors may have contributed to the collapse of Namibian fish stocks (see page 148).

The Ministry of Fisheries & Marine Resources 
conducts regular monitoring of oceanographic 

parameters and processes such as sea temperature, 
salinity, dissolved oxygen, hydrogen sulphide, 

nutrients, chlorophyll-a, phyto- and zooplankton, 
upwelling and frontal movements .

This image shows an eruption of hydrogen sulphide 
along the coast in mid-March 2010 . The pale, 
milky water covers a zone of 12-25 kilometres 
offshore and extends over at least 150 kilometres 
from south to north .36

John Marsh in his book Skeleton Coast describes 
sulphur eruptions in the Walvis Bay area following 
the overnight appearance of an island of mud: 
“Subterranean eruptions in this area are frequent. 
They are followed by myriads of sulphuretted 
hydrogen bubbles that rise to the surface and make 
the sea boil. The smell of sulphur hangs heavily 
in the hot air. Millions of dead fish are cast up on 
the beaches. Columns of yellow smoke, and even 
flames, have been known to rise out of the sea 
during these underwater disturbances.”
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Key points

•	 Weather	on	the	coast	is	dominated	by	the	South	Atlantic	Anticyclone	which	
produces strong winds from the south and blocks the influx of warm moist air 
from the north.

•	 A	combination	of	factors	make	the	Namib	dry:	the	progressive	decline	to	the	
south of moisture fed in from the tropics, the drying of air descending to 
the coast from the escarpment, and the cooling of moist maritime air by the 
cold Benguela Current which means that the cool moist air remains trapped 
beneath warmer air layers.

•	 Winter	rainfall	predominates	along	the	extreme	southern	coast,	while	north	of	
Lüderitz most rain falls during the summer months. Average annual rainfall is 
less than 20 millimetres on most of the coast, whilst the southern area around 
Oranjemund receives around 50 millimetres.

•	 Fog	 occurs	 along	 the	 coast	 on	 between	 80	 and	 140	 days	 of	 the	 year	 and	
produces five times more water than rain. The influence of fog is generally 
restricted to within about 50 kilometres of the actual coastline.

•	 The	entire	coast	experiences	strong	southerly	winds	for	most	of	the	year.	For	
short periods in winter east winds bring warm dry air from the interior.

•	 Temperatures	at	the	coast	are	mild,	normally	averaging	less	than	20˚Celsius;	
February is the hottest month while August is the coldest. 

•	 Climate	change	models	predict	an	increase	in	temperature	and	a	decrease	in	
rainfall. Sea levels are expected to rise and this is likely to cause increasing 
problems for several coastal towns.

•	 The	 cold	 Benguela	 Current	 dominates	 the	 marine	 environment.	 Of	 seven	
major upwelling centres along the coast, the one near Lüderitz is the strongest 
and produces the greatest supply of cold nutrient-rich water to the surface.

•	 The	sea	water	is	generally	cold,	but	varies	between	the	warmest	temperatures	
during February and March (16-21°Celsius) and the coldest during September 
and August (13-15°Celsius). As a result of upwelling, offshore water is much 
warmer than inshore water.

•	 Events	 termed	 ‘Benguela-Niños’	 occur	when	warm	water	 from	 the	Angola	
Current intrudes into the cold Benguela current. Levels of oxygen in the water 
sometimes drop, causing mass die-offs of fish and other marine life. Sporadic 
eruptions of sulphur from sediments on the ocean bed, and occasional blooms 
of dinoflagellate phytoplankton also periodically poison and kill animals in 
the marine environment.

Figure 19. Compared to many other coasts in the 
world, tide levels fluctuate moderately and usually 

within less than two metres . This graph shows 
water levels at Walvis Bay between the 2nd and 11th 
of April 2009 (x-axis), showing the increasing tidal 
fluctuation between the neap tide at half moon and 

spring tide at full moon . The values on the y-axis 
are metres .35
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regular occurrence of fog. Although not nearly as intense as the other processes, 
over extended periods of time fog can have profound effects on the rocks and land-
scapes in the coastal zone. Sulphates brought inland by the fog can slowly change 
calcretes into gypcretes, crystallise with sand particles into intricate gypsum desert 
roses, and turn the thin soils that cover gravel plains into gypsisols.2 These gypsum-
rich soils form the basis of so-called biological crusts which are home to a variety of 
localised organisms including lichens, cyanobacteria and algae which in turn slowly 
help weather rocky and stony substrates (see page 83). The biologically rich crusts 
are particularly fragile and subject to mechanical damage caused by vehicles driving 
over them. 

One of the most obvious of the sea’s varied effects on the land is its enormous 
corrosive and erosive powers. In addition to soil changes brought on by airborne 
sulphates, the salts within the fog also quickly cause metals to rust as well as crystal-
lising into salt granules. Salt weathering on rocks, particularly granites, can produce 
unusual hollows. The terrestrial world is replete with scars and shapes moulded by 
wind, most clearly in the varied forms of dunes (see page 58), and sculptured rocks 
and valleys that have been scoured over the aeons by persistent, driving air which is 
loaded with sand.

Coastlines are amongst the most dynamic landforms on earth. Located at the 
interface between the ocean and the land, the coast is constantly buffeted by wind, 
tides and waves, all of which have major influences on the coastline itself as well 
as the immediate hinterland. Attacked relentlessly by the swells rolling in from the 
South Atlantic, the Namibian coastline is one of the most energetic in the world. 
Sediment on the coast is moved on a daily basis, while sea levels are constantly 
changing over longer and shorter terms as a result of several factors. These include 
changes in atmospheric pressure, changes in the volume of the oceans, warming 
and expansion of the sea, and the physical uplift or subsidence of the continent. 
Nowadays, there appears to be little uplift or subsidence of the continental land area 
of Namibia, so sea level changes appear largely to be due to atmospheric pressure 
and other climatic changes. Records show that sea levels off Namibia have risen 5.5 
centimetres over the past three decades.1 Despite this, the coast is also advancing 
outwards in some places (see page 57).

Rivers flowing from the interior bring down sediment and nutrients that are then 
redistributed along the coast. This happens rapidly and forcefully on the Namibian 
coast as a result of the strong winds, swells and the Benguela Current, as described 
in the previous chapter. An additional process operating along the coast is the 

The powerful combination of salt and wind has 
dramatic weathering impacts on rocks  

and buildings .

Above: The popular desert roses are crystals of 
gypsum that have formed in sand, often close to 
the coast, and which include sand grains that give 
the characteristic rough, brown appearance .

Below: Beaches with abundant cobbles and pebbles 
are common on the Namib coast .  These beaches 
are generally steep and the pebbles protect the 
beach from erosion by the waves .
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a brief geological history
The oldest rocks on the Namibian coast are found in the Lüderitz area. These are 
gneisses of the Namaqua Metamorphic Complex and were formed some 1,200 
million years ago. However, much of the coastline is underlain by rocks that were 
formed when at least three landmasses amalgamated some 550 to 600 million years 
ago to form the Gondwana super-continent. These rocks, today largely schists and 
quartzites of the Damara, Gariep and Kaoko Groups, were formed from sediments 
deposited in an ancient sea that lay between the land masses and later merged to 
form Gondwana. In addition, granites that intruded in the centre of the zone of 
amalgamation are now exposed along parts of the Namibian coast. 

The origins of the present shape of the Namibian coastline lie in the subsequent 
break-up of Gondwana. Africa and South America began to separate around 132 
million years ago along lines of weakness created hundreds of millions of years 
earlier when Gondwana originally formed. The break-up of Gondwana was heralded 
by the eruption of volcanoes and the emergence of dykes and granites that rose to 
the surface. Volcanic lavas that spewed out of such craters as Doros and Messum 
now make up much of the Etendeka Mountains in north-western Namibia, while 
outcrops of dykes are abundant along the coast. The most impressive granites that 
intruded include the Brandberg, Spitzkoppe and Erongo Mountains.

Since the original break-up of the coastline some 132 million years before this book 
was written, the coast has undergone many changes caused by uplift, subsidence and 
climate change. Sea levels have varied from at least 400 metres below present levels 
to more than 400 metres above.3 During the Last Glacial Maximum some 18,000 
years ago the sea level was about 120 metres below today’s levels, which would have 
extended Namibia’s land surface about 10-50 kilometres westwards. Only 5,500 
years ago sea level was about 1.5 metres above what we see today, which explains 
the cobble and boulder accumulations which can be seen above some of the present 
day beaches. Today the physical processes on the coast are largely dominated by the 
southerly winds, Benguela current and associated longshore drift. This can be seen 
from the northerly directed sand spits at Sandwich Harbour, Walvis Bay (see page 
56) and Baia dos Tigres north of the Kunene River mouth in Angola  which have 
developed from the strong longshore drift. The same processes have had a more 
unusual and economically significant impact on the coast, namely in sorting and 
depositing diamonds. 

The Orange River mouth is the major source of diamonds which the river carried 
down to the sea from the interior of southern Africa. Longshore drift then trans-
ported diamonds northwards up the coast sorting them on the way as the larger, 
heavier stones were deposited first and the smaller, lighter stones were carried 
further northwards. As a result, the size and quantity of the gems decreases as one 
moves north away from the Orange River (see Figure 42, page 140).

Cretaceous Paleogene Neogene

020406080100120140

132 million years ago
Africa and South

America split

65 million years ago
Dinosaurs became

extinct

70 million years ago
200 metres higher

30 million years ago
400 metres lower

10,000 years ago
120 metres lower

16-18 million years ago
Orange River diamond

gravels deposited

3.7 million years ago
Roter Kamm

meteor impact

Sea level relative
to present:

46 million years ago
Volcanic plugs and
lava flows erupted

When Gondwana split 132 million years ago 
basaltic magma forced its way into the cracks that 

opened in the earth’s crust .  This magma hardened 
to form dolerite dykes that are now visible as 

prominent dark ridges .

Figure 21. The floor of the south-east Atlantic 
Ocean bears scars from the break-up of Gondwana 
and separation of the Namibian and Brazilian 
coasts . The Walvis Ridge is a zone of extinct 
volcanic activity caused by the shifting continental 
plates, while the mid-Atlantic ridge marks the line 
along which the drifting continental plates continue 
to part ways .

Figure 20. Some of the major events since 
Namibia’s coast formed 132 million years ago .
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The geomorphology of the coast  
This description of geomorphological features of the coastal environment moves 
from the south to the north, which is also the path taken by the sediments that move 
up the coast. Most of the text focuses on features along and close to the shoreline, 
while a wider perspective of the varied geological and structural formations is 
provided in Figure 22.  An excellent description of the coastal geomorphology and 
on which this section is based was provided by Mike Bremner in 1985.4

The mouth of the Orange River is an example of a delta that is dominated by wave 
action and longshore drift. Rather than accumulating at the river mouth as a visible 
delta, the sediments have been carried up the coast and onshore by the strong swells 
and onshore winds under desert conditions. In effect, the delta has actually been 
shifted north to form the southern Namib Desert sand sea. In modern times, Orange 
River flow has been dramatically regulated and subdued by the construction of large 
dams upstream in South Africa. Consequently, the previously heavy sediment loads 
have been reduced. The mouth of the river today is just over four kilometres wide 
but much of this is now usually blocked by a sandbar with a wetland behind it. In dry 
times the mouth may become completely blocked.
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From Oranjemund to Chameis Bay, the linear coastline is dominated by sand with 
old marine terraces occurring at varying heights up to 110 metres above sea level. 
The terraces have been extensively mined for diamonds. North of Chameis Bay the 
coastline is still roughly linear but is rockier with many headlands and small, north-
facing sandy bays, which are locally known as ‘J-bays’ because of their shape. The 
rocks that form these J-bays and other south-facing re-entrant bays, belong to the 
Gariep Group.

Several small islands and rocks which are important breeding sites for seabirds and 
numerous Cape Fur Seals occur along this stretch of coastline. In historical times the 
vast deposits of guano which had built up on the islands were exploited (see pages 
115 and 116).

The Orange River mouth is some 4 kilometres wide 
although most of this is normally blocked by a sand 
bar that only opens during times of high water flow.

So called “J-bays” form on the downdrift, or 
northern, side of prominent rock promontories .  
Diamonds are often trapped in the bays .
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Figure 22. Major geomorphological features 
of the Namibian coast .
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In the Bogenfels area there are spectacular sea arches and cliffs. Bogenfels arch itself 
has also been sculpted in dolomites of the Gariep Group. Just inland of this area the 
major valleys in the Gariep Group schists are aligned roughly north-south, funnel-
ling the southerly wind which picks up in intensity along the valleys. As a result, the 
valley bottoms have been so scoured that some of them are now below sea level. The 
fierce winds have also eroded the hard, crystalline rock in the valleys to form fluted 
and polished forms known as yardangs (see photos on page 48).

The valleys (which are the wind deflation basins in Figure 22) also help channel the 
transport of sand from the shore northwards into the main Namib Sand Sea which 
begins east of Lüderitz. This is the windiest area along the entire coast (see page 
30), and the energy of the winds is well illustrated by the rapid rate of decay of old 
diamond mining settlements. 

Thirty kilometres south of Lüderitz, near Elizabeth Bay, the bedrock changes from 
meta-sediments of the Gariep Group to older and harder gneisses and quartzites of 
the Namaqua Metamorphic Complex. The structural orientation of these rocks is 
different and although many rocky headlands are present, they do not have the same 
north-facing sandy J-bays associated with them. These rocks extend as far north as 
Hottentot’s Bay. Further north Damara age rocks are exposed intermittently along 
the coast.

Roter Kamm is inland of the coastal area amongst the dunes. This is a well preserved 
crater formed by the impact of a meteorite. The meteorite is believed to have had a 
diameter of roughly 100 metres when it crashed down some 3.7 million years ago. 
Today the crater is about 2.5 kilometres in diameter. Although erosion has lowered 
the crater walls by 200-300 metres, features that are characteristic of impact craters 
can still be recognised. Nothing now remains of the meteorite, which was probably 
vaporised when it crashed into the ground.

The Bogenfels Arch which formed in dolomites of 
the Gariep Group is 54 metres high .

Gravel mounds in this valley near Lüderitz are 
reminders that this area was once mined for 

diamonds .

North of Lüderitz the shoreline starts becoming sandy with occasional rocky 
headlands and bays. These rocky headlands themselves may well have been islands 
during the recent periods of higher sea level. Salt pans are found behind rocky 
headlands where they are somewhat protected from wind. Good examples of these 
salt pans are found at Hottentot’s Bay and Spencer Bay.

Left: The nearly perfectly circular ridge that rises 
from the dunes at Roter Kamm is a meteorite crater 
which is well preserved .

Below: Pans have developed inboard of Dolphin 
Head which lies at the southern end of Spencer 
Bay . Mercury Island is visible in the centre of  
the bay .

Chapter 3 Foundations and Landshapes



56 57

Four major coastal sand spits occur along this stretch of coast. These are the Meob 
Bay, Conception Bay, Sandwich Harbour and Walvis Bay spits, recognised as low 
ridges of sand that have grown outwards from the mainland over time. Formed by 
the northward migration of sand by longshore drift, these spits may have developed 
near the mouths of ancient rivers. Supporting evidence comes from the fact that 
the Tsauchab and Tsondab Rivers are directly inland of Meob Bay and Conception 
Bay, respectively. Additionally, the dunes lying between the bays and the two pans, 
namely Sossusvlei and Tsondabvlei, that mark the ends of these rivers, appear to be 
more geomorphologically complex than those to the north and south, possibly as a 
result of wind blown sand filling in old river valleys.

Meob Bay

Conception Bay

Sandwich Harbour

Pelican Point, Walvis Bay

The southern spits appear to have formed earlier than the northern ones, a feature 
illustrated by the decreasing number of associated salt pans and increasing areas of 
open water inland of each spit as one moves northwards. The coast in this section 
is also clearly growing out to sea, both in a northerly and westerly direction. The 
Eduard Bohlen was wrecked in 1909 (see page 122). She ran aground just offshore 
in thick fog, but now lies some 370 metres inland of the shore. Old maps, aerial and 
satellite images confirm that the coast has advanced considerably elsewhere, even in 
the last 30 years. 

The Walvis Bay spit extended northwards by some 760 metres between 1973 and 
2010 (Figure 23).  The lagoon at Walvis Bay has the form of a major tidal delta, where 
more sediment seems to be moved into the lagoon on the rising tide than is removed 
on a falling tide. Sediment is also possibly blown into the lagoon from the south 
and the lagoon is therefore being steadily filled in. There have also been substantial 
changes at Sandwich Harbour since the 1980s which have affected the wetland areas 
that support so many birds (see page 91).

Above: The wreck of the Eduard Bohlen is now 
isolated amongst sand just south of Conception 
Bay, far from the sea that she originally sailed .

Below: Walls of dune sands such as the Lange 
Wand between Sandwich Harbour and Conception 
Bay provide forbidding obstacles to penetration of 
the interior by humans and animals . These walls 
also mark the seaward edge of the massive sand 
sea between Lüderitz and Walvis Bay .

Figure 23. Changes in the position and shape of 
the Walvis Bay spit and Pelican Point between 
1973 and 2010 . The background image is an aerial 
photograph taken in 2005, while the outlines were 
traced from aerial photographs and satellite images 
taken in the different years .5

Chapter 3 Foundations and Landshapes
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North of Walvis Bay the coast is rocky, dominated by Damara meta-sediments with 
occasional granite outcrops. A ridge of granite that juts out nearly five kilometres into 
the sea at Cape Cross forms the most prominent feature along this stretch. Dolerite 
dykes that lie transverse to the coastline form small bays and offshore shoals, such as 
at Rock Bay, south of Wlotzkasbaken. In general the coast here is flat and low, often 
with salt pans just inland of the shore. There are, however, some substantial coastal 
cliffs near the mouth of the Omaruru River.

North of the Ugab River, basalts of the Etendeka Group and Damara granites 
alternate along the shore line. Low sand cliffs are found, most prominently near the 
Uniab River mouths, demarcating former deltas formed from sediments deposited 
by these rivers when sea levels were lower. Along the shore in places there are well 
developed cobble beaches indicating that the shoreline is pounded by substantial 
wave energy. The cobbles are made up almost exclusively of basalt washed down 
from the Etendeka Mountains.

Inland of the shore, dunes start appearing 60 kilometres north of the Huab River. 
These dunes are probably derived from sand which has been carried to the coast by 
rivers to the south and which has then been driven back onshore by the southerly 
wind and currents. Initially the dunes are isolated barchans but soon merge to 
become transverse and ultimately isolated linear dunes. These dunes block the 
Uniab and Hoanib Rivers during all but the biggest floods but are finally halted by 
the Hoarusib River which prevents them from spreading further north. 

Prior to one large flood in 1982, a 10-metre high dune had blocked the Uniab River, 
which had not flowed for six years. Heavy rains caused a large volume of water to 
dam up behind the dune. When the dune was eventually breached, the flood of water 
washed away gemsbok and the pump station that supplied water to Terrace Bay.6 

A - Long, complex linear dunes are the dominant 
dune form in the interior of the Namib Sand Sea . 
These form as a result of the interaction between 

two different wind systems .

B - The highest types of dunes are star dunes .  
In this photograph there are three arms visible 

which have developed as a result of multiple  
wind directions .

The intermittent floods of the normally dry Kuiseb 
River are enough to prevent the northward advance 

of the Namib Sand Sea . An extended period of 
aridity with no river flow would allow the dunes to 

move northwards .

Many of the ephemeral river systems of the northern Namib have fan systems 
developed near their mouths. The Uniab River fan is the most noticeable of these, 
having a 30 metre high sea cliff and nine separate distributary channels that cut deep 
canyons into sediments. Permanent flows of water through parts of the fan form an 
important wetland, and a waterfall near the head of an incised canyon is a refreshing 
sight in this arid environment.

North of the Hoarusib River, dunes start developing again and these eventually 
amalgamate to form the Skeleton Coast dune field which is halted by the permanent 
flow of the Kunene River. Similar dune fields develop again north of the Kunene 
River until they finally stop at the Curoca River, inland of Tombua on the Angolan 
coast.

C - Hummock dunes are known from all along 
the coast, particularly close to the beach . These 
are small dunes that form on the leeside of an 
obstruction, often a bush, which causes wind-blown 
sand to be deposited . Often these small dunes 
provide shelter from high winds to small mammals 
and reptiles .

D - Barchan dunes form where the supply of sand is 
low.  They can move rapidly across the desert floor.  
The “horns” develop on the downwind side of the 
barchan .

E - Transverse dunes form perpendicular to the 
wind direction .

F - How far do mobile dunes move in a year? Using 
satellite images and aerial photographs for the 
period between 1996 and 2011, the movement of 
barchan dunes in the Skeleton Coast dune field was 
measured . During this 15 year period the two dunes 
indicated moved approximately 600 metres to the 
North West . The speed of movement is related to 
the strength and persistence of the prevailing wind . 
The underlying image was taken in 2008 .
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Inland of Cape Frio there is a prominent 
landmark called Agate Mountain that may 
be an onshore extension of the Walvis 

Ridge (see pages 51 and 61). The “agate” after 
which the mountain is named is, however, 
not agate, but is actually made up of a similar 
looking mineral called aragonite.

An exceptional geomorphological event occurred in 1995 after a large storm 
dumped at least 60 millimetres of rain on the catchment of the Hunkab River on 
the 2nd April.7 This downpour followed several weeks of rain which had saturated 
the ground. People driving south between Möwe Bay and Terrace Bay the following 
morning discovered that the road along the coast had been washed away by the 
Hunkab. This is not uncommon after heavy rain in the Namib, but what made this 
so unusual is that the river had breached 15 kilometres of dunes to reach the sea. The 
huge amounts of sand carried in the river and out to sea soon formed a small delta, 
but this was removed by wave action and wind within a week. Subsequent floods 
down the Hunkab, such as the one in 2000, have had an easier route through to the 
sea. With time, however, the dunes will probably block the river course again. 

The Kunene River mouth is about three kilometres wide. A sand bar often lies across 
its mouth, but water continues to flow through several channels in the bar. The bar 
develops when flows from the Angolan highlands weaken because of low rainfall and 
small releases of water from the Gove and Calueque dams in Angola. The wetlands 
just upstream of the mouth are important feeding grounds for aquatic birds, and 
have been proposed as a Ramsar wetland site (see page 102).   
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Beneath the waves
Below the waves of the South Atlantic is an area with topography that is much more 
complex than most of what we can see on land. However, this submarine landscape 
is hidden without special equipment such as submersibles and seismic sensors. 
Much less is therefore known of Namibia’s submarine geology and geomorphology, 
and it is often said that we now know more about the surface of Mars than we do 
about floors of our oceans.

Immediately offshore is the continental shelf which is 100-140 kilometres wide in 
most areas, but widens to 180 kilometres off the Orange River and narrows to 30 
kilometres near the Angolan border (Figure 24). The edge of the continental shelf 
south of the Walvis Ridge is relatively deep at around 350–400 metres below sea 
level, while off the Kunene River it is comparatively shallow at only 150 metres. West 
of the shelf edge the sea floor drops to the abyssal plain which reaches depths of 
more than 5,000 metres.The Walvis Ridge is a mountain chain of extinct volcanoes 
that extends under the ocean south-west from the Namibian coast at Cape Frio 
(Figures 21 and 24). It runs for over 2,500 kilometres towards the mid-Atlantic ridge 
and rises over 4,000 metres above the surrounding sea bed. The ridge divides the 
Cape Basin to the south from the Angola Basin in the north, forming a major barrier 
to the circulation of deep oceanic waters. Isolated extinct volcanoes form mountains 
that rise from the sea bed around the Walvis Ridge.

Kunene River mouth

Orange River mouth

Lüderitz

Walvis Bay

25°S

Ugabmond

Hoarusibmond

Figure 25. Cross sections from west to east at 
various places along the coast . The three boundary 
lines are, from west to east, the continental shelf, 
the coastline at sea level and the eastern boundary 
of the protected areas .

Figure 24. The bathymetry or depths of the ocean 
between the coastline, continental shelf (dotted 
white line) and the narrow zone that falls to the 
abyssal depths of the Atlantic Ocean .8

Chapter 3 Foundations and Landshapes

Many valleys carved and shaped originally by ancient glaciers cut across the land-
scapes of the northern coast. Within the Skeleton Coast Park, the best developed 
glacial valley is that of the Engo, but glaciers also sculpted the middle reaches of the 
Kunene River. The glaciers cut down through these valleys westwards into what is 
now Brazil. This happened about 300 million years ago when Africa was the core 
of the Gondwana super-continent, and the area was much closer to the South Pole. 

Numerous raised terraces occur in the area between Swakopmund and the Kunene 
River mouth. These gravel and sand terraces lie at various altitudes above today’s sea 
level and were formed in periods of higher sea level some two to three million years 
ago. Terrace Bay earns its name from the well developed terraces that occur there. 
In the past they have been explored and mined for diamonds. While some have 
been found, they are few and small, probably because the ultimate source of all the 
diamonds on the Namibian coast is the Orange River lying over 1,000 kilometres to 
the south (see page 139).
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The narrow shelf north of the Walvis Ridge is cut by several broad valleys. Large 
areas of ice-like methane hydrates have been discovered on the sea floor in this area.9  
These are typically found on land in areas of permafrost but methane hydrates also 
occur in deep, cold oceanic waters. Hydrates are generally unstable compounds and 
can explode catastrophically, releasing large amounts of methane gas and sometimes 
causing areas of the sea bed to slump down to greater depths. Slumping caused by 
hydrates may have formed the broad valleys in the Walvis Ridge. One of these – 
called the Cape Frio Bench – has a depth of 2,200 metres. The sudden release of large 
amounts of methane may cause major climatic changes since methane is a far more 
potent greenhouse gas than carbon dioxide.

On the rather wide continental shelf south of the Walvis Ridge there is a smaller 
break at a depth of about 150 metres, whereas the main continental shelf breaks 
away at a depth of about 500 metres. South-west of Walvis Bay the orientation of this 
shallower, inner break can be related to ancient structures in the underlying Damara 
rocks and it may have also affected the distribution of sediments on the shelf (Figure 
26).  The inner shelf break is also important in concentrating the upwelling of the 
Benguela Current since shallow water on the shelf is more affected by surface wind 
than deeper water (see page 37).

Isolated raised banks such as the Cape Cross Bank and Swakop Bank may well be 
buried remnants of igneous rocks that emerged when Gondwana broke apart. Since 
the banks are just offshore of the area where other igneous or volcanic rocks then 
surfaced, they may be undersea equivalents to such well-known landmarks as the 
Brandberg, Spitzkoppe and the Erongo Mountains.

The ocean floor is covered in sediment of various kinds and origins. One way of 
classifying sediment is by grain size; for instance, does it comprise gravel, sand, 
mud, or a combination of these? Figure 26 shows that Namibia’s continental shelf 
is dominated by sand and muddy sand. Mud predominates in deeper water west of 
the continental shelf edge, as well as close inshore near some of the river mouths. 
Gravelly sediments are composed largely of old, broken shells of mussels, oysters 
and other molluscs, and the occurrence of the gravels corresponds closely to the 
location of the upwelling cells and the inner shelf break. 

By contrast, the map of sediment composition in Figure 26 gives an idea of how the 
sediments were formed. Because they originate from rivers, terrigenous sediments 
are largely found in the shallower, inner areas of the continental shelf. North of 
Cape Frio the continental margin is almost entirely terrigenous. South of this area 
the shelf is dominated by biogenic sediments, the deeper offshore zones consisting 

Figure 26. The texture of surface sediments (top left) and the predominant 
sedimentary material (bottom left) . The continental shelf is shown as a dashed 
white line .10
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mainly of the shells of foraminifera (tiny, single celled organisms). The inner shelf 
margin is dominated by diatoms as a result of their prolific production in areas of 
upwelling (see page 85). 

Glauconite and phosphorites were formed on the seafloor by chemical and biologi-
cal processes. There is interest in the mining of phosphates (see page 143) from the 
phosphorite found south-west of Walvis Bay.

Recent mapping has provided evidence for extensive erosion of the sea bed by strong 
currents, both recently and in the distant geological past.11 The erosion is particu-
larly widespread south-east of the Walvis Ridge and offshore from the Orange River. 
Sediment is constantly moved back and forth, effectively sand-papering the sea 
floor. Elsewhere, isolated mounds have been recently discovered. These may have 
developed as extremely deep reefs built over the aeons by animals and plants that 
feed on nutrients that leak from the seabed.

The edge of the very wide (180 kilometres) continental shelf off the Orange River 
mouth is called the Orange Bank because the edge of the shelf is actually shallower 
than the area between the shelf and the shore. Major depressions are also found on 
the northern margin of this bank in an area known as the Chameis Slump. Some 370 
kilometres west-southwest of the Orange River an eroded volcanic mountain (called 
a guyot) forms a prominent, but submarine mountain. This is the Tripp Seamount 
(see Figure 21). Further out to sea, the Vema Seamount rises over 4,000 metres from 
the sea floor; by comparison, Brandberg, the highest mountain in Namibia, rises 
only 1,800 metres from the surrounding plain.

Chapter 3 Foundations and Landshapes

Ephemeral rivers along the coast transport large 
amounts of sediment into the sea . This delta, which 
only lasted a few days before being reworked and 
destroyed, formed at the mouth of the Hoarusib 
River after more than 200 millimetres of rain fell in 
parts of its catchment in 48 hours in March 1995 .
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ephemeral rivers
North of Walvis Bay many ephemeral rivers flow down to the coast, or at least reach 
some of the way before petering out in the sand. All are lifelines of riparian vegeta-
tion where the plant life is completely different from that in the surrounding desert 
(see page 76). 

Several major features characterise ephemeral rivers. With the exception of occasional 
springs and pools that may hold water for extended periods, the rivers are dry for 
most of the time. Flows are highly unpredictable or sporadic, as the graphs in Figure 
27 clearly show. Years may pass before sufficient rain falls in their catchments inland 
to supply enough runoff for the rivers to flow. Even in years when rain is abundant, 
flows are intermittent, some lasting just a few hours while others persist for days.

Flows are sometimes sudden, strong and rapid, with the river transforming from a 
parched dry river course into a raging torrent. These are flash floods, which occur 
when there are high rates of run-off in catchment areas. Often this happens in areas 
that have little soil or vegetation to absorb the water. The gradients along stretches 
of some of the rivers are also quite steep, thus speeding along the flow of water and 
reducing the possibility of water soaking into the river beds.

The erosive power of rivers in flood can be significant, and this is how the Kuiseb 
and Hoarusib Rivers block the northward advance of massive seas of sand dunes (see 
page 58). Some rivers can carry large volumes of sediment when in full flood and 
these sediment loads occasionally reach the sea. Long-shore currents then transport 
the sediments north and often back onto the coast where they ultimately feed more 
sand into the northern dune fields. Sediments in the Tsauchab and Tsondab rivers 
never get that far, instead ending up in Sossusvlei and Tsondabvlei, respectively.

Trees growing along the rivers obtain water from groundwater reserves that are 
recharged during surface flows. Levels of recharge are greatest when the flows last 
for extended periods, allowing the water to soak down to the bedrock, while short-
lived flows often saturate only the top layers of the ground. Much of this water is 
subsequently lost through evaporation. Recharges also occur most frequently in 
the upstream, eastern sections of the rivers where flows are most regular and long-
lasting. Consequently, the chances of aquifers being replenished are slimmest in the 
western-most sections of the rivers where the environment is driest and groundwa-
ter here has the highest value. Large volumes of groundwater reserves are pumped 
from the Kuiseb and Omaruru Rivers to supply the water needs of the central coastal 
towns and mines. However, these reserves and the rates at which they are recharged 
by surface flow will be inadequate if water demand rises significantly due to more 
uranium mines and other industries being developed in the area (see page 144). 
Alternative water supplies, such as from desalination of sea water, are being estab-
lished to satisfy this need.

Flash floods down a westward flowing ephemeral 
river have trapped many an unwitting adventurer .  
Floods can occur quickly after heavy rains in the 
desert and caution is needed when camping in or 
crossing these rivers .

Key points

•	 The	development	of	 the	 shape	of	Namibia’s	 coast	 goes	back	 to	132	million	
years ago when the super-continent of Gondwana split to form the continents 
which are now South America and Africa.

•	 Since	 then,	 the	coastline	has	undergone	 repeated	changes	caused	by	uplift,	
subsidence and climate change. Sea levels have varied from at least 400 metres 
below present levels to more than 400 metres above.

•	 The	Namibian	coastline	is	one	of	the	most	high-energy	in	the	world,	being	
attacked by swells rolling in from the south Atlantic, and the strong southerly 
winds and the Benguela Current that drive vast quantities of sediment north-
wards and onshore to form great fields of shifting dunes.

•	 These	forces	cause	the	shapes	and	positions	of	many	prominent	features,	such	
as the sand spits at Walvis Bay and Sandwich Harbour, to frequently shift over 
significant distances.

•	 Salts,	 sulphates	 and	 fog	 carried	 inland	 by	 onshore	winds	 have	 eroded	 and	
corroded soils and rocks, which have also been scoured by the strong winds. 

•	 The	Orange	River	 is	 the	major	source	of	diamonds	which	 the	river	carried	
down to the sea from the interior of southern Africa. Longshore drift then 
transported diamonds northwards up the coast.

•	 Offshore,	 the	 seabed	 falls	 to	depths	of	a	 few	hundred	metres	on	 the	conti-
nental shelf which extends west before it breaks away to depths of several 
thousand metres.

•	 Extensive	sedimentary	basins	on	the	sea	bed	are	filled	with	material	carried	
down by large rivers that no longer exist.

•	 Ephemeral	rivers	form	important	linear	oases	in	the	desert	landscapes	along	
the northern coast. South of Walvis Bay, no ephemeral rivers reach the coast.
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Figure 27.  Flows along four of the major ephemeral 
rivers in the central coastal region . The Tsauchab 
River terminates at Sossusvlei, while the Kuiseb 

River ends just inland of Walvis Bay . The units of 
water volume on the y-axis are cubic metres per 

second .12
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Earlier chapters described the Namibian coast as a meeting place between the sea, 
land and atmosphere, between fresh water and the ocean, and between the cold 
maritime world and a warmer terrestrial one. In this chapter the focus is on life in 
these two contrasting ecological zones. One produces enormous volumes of biomass 
while the other is the very opposite. Forming a narrow band between this juxtaposi-
tion of profusion and paucity is the shore where terrestrial and aquatic life meets, 
and sometimes mixes.

As terrestrial animals, we humans relate more easily to the land area of the coast 
even though desert life is tough. Conditions here are dominated by frequent strong 
winds, heat and aridity, and by saline soils and shifting sand – factors which combine 
to make the environment harsh and inhospitable.

While life is hard and scarce in this terrestrial environment, a wide range of remark-
able species have evolved and adapted to the harsh life of the coastal desert. Some 
are restricted to particular types of desert habitats while many are endemic and 
live nowhere else in the world, which means that they are of particular interest for 
science and conservation. Namibia has exclusive and special responsibility for these 
species.

The occurrence of most species is typically closely linked with the distribution of 
habitats; thus different kinds of animals and plants are at home only in sand dunes 
of various types and size, or on gravel plains, inselbergs, rocky shore lines, sandy or 
pebble beaches, for example. The patchwork of habitats along the coast is a conse-
quence of the great variety of underlying geomorphological structures and substrates 
described in Chapter 3. Extended dry periods interspersed with shorter and wetter 
periods, and periods of low temperatures separated from warmer periods, have 
further served to isolate populations and allow new species or adaptations to evolve. 
For all these reasons, terrestrial life along the Namibian coast is varied and often 
specialised even though it is generally scarce.

The interface between land and sea also serves as a refuge for concentrations of 
migratory shorebirds or waders, particularly where there are large bays or estuaries. 
Likewise, a variety of marine animals stay close to the coast to benefit from protec-
tion offered by sheltered bays and food supplied by highly productive plant life in 
shallow waters. In particular, vast beds of kelp grow in shallow waters where they 
soak up energy from sunlight.

In this chapter we describe the major biomes and habitats found in the coastal areas, 
discuss patterns of diversity and endemism, give an overview of the terrestrial and 
marine life found here, and finally, highlight areas which are of conservation impor-
tance because they support particular aggregations of plants and animals. Scientific 
names of all species mentioned in the text are given on page 192.

Pelagic or open oceanic waters
Namibia’s marine environment extends from the shallow coastal waters out 
westwards into the open, pelagic waters of the ocean. Pelagic refers to all open 
marine waters, setting them apart from the shore and the demersal and benthic 
zones close to the seabed. The ecology of this offshore environment is driven largely 
by the cold Benguela Current which pushes northwards from the south. It has one of 
the highest primary production rates in the world and its pelagic fisheries are one of 
Namibia’s most important renewable natural resources. The economic importance 
of the fisheries industry is discussed in Chapter 6.

The rich natural resources of the pelagic environment are primarily the result of 
upwelling cells that bring huge quantities of nutrients to the surface. Several of these 
cells occur between the Cape of Good Hope and the Angolan border (see page 36), 
and they are the fundamental ecological ‘engines’ that bring nutrients to the sunlit 
surface.

Although a few specialised organisms can use nutrients in the dark depths of the 
ocean, substantial biological production only happens when nutrients become 
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The shallow inshore waters support shoals of tiny 
fish which, in turn, provide food for many species 
of birds and bigger fish.

Figure 28. Namibia’s shoreline in relation to the 
major terrestrial biomes in Namibia .  

The zone of land considered to be coastal falls 
almost entirely within the Namib Desert and 

Succulent Karoo Biomes .
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available to photosynthetic plants close to the surface where sunlight can penetrate. 
Under these conditions, the growth and reproduction of phytoplankton (tiny floating 
plants) is often phenomenal. Blooms of phytoplankton off Namibia’s coast provide 
volumes of food which support some of the highest concentrations of zooplankton 
(microscopic animals) and other marine life found anywhere in the world, including 
populations of fish with commercial value (Figure 29). These, in turn, supply food 
for top predators such as whales, dolphins, seals and seabirds.

phytoplankton

zooplankton

baleen whales

seals toothed whales

dolphins

birds

small fish

large fish

man

turtles

nutrientssunlight

Figure 29. The major flows of production and 
energy in the Benguela food web, showing how 

energy from sunlight and nutrients is transferred 
between different layers of consumers until it 

reaches us and other large predators . Not shown 
here is production that leaves the web, for example 

in the form of fish harvests and the decomposed 
remains of plants and animals that sink to the 

ocean floor.

Most organisms that live off this initial production in the sunlit surface layers remain 
within 100 metres of the surface. At progressively deeper levels, the mass of living 
biological organisms (known as biomass) decreases as the atmospheric pressure 
increases and levels of light, dissolved oxygen and nutrients diminish.

The principal man-made threats to the pelagic environment include over-fishing 
and pollution from the shore and from ships. However, various natural events also 
interrupt or limit biological production. The most severe of these are the occasional 
Benguela-Niño events during which relatively warm, salty and nutrient-poor water 
is driven southwards from the Angola Current. Benguela-Niño events result in 
upwelling being reduced and insufficient oxygen being available in the water, the 
occurrence of harmful algal blooms, the so-called red tides, and sulphur eruptions 
(see page 43). For instance, huge losses of fish occurred in 1994 and 1995, first as a 
result of low levels of oxygen in 1994 and then a Benguela-Niño event in 1995 caused 
fish to move away from their normal feeding and spawning grounds or fail to breed. 

Warm water events in 1963 and 1984 had similar effects on fish populations and the 
fishing industry. West Coast Rock Lobsters are particularly sensitive to low concen-
trations of oxygen which sometimes cause them to walk ashore and die in large 
numbers. Fish predators also suffer: for example, an estimated 300,000 seals died in 
1994 and 1995.

The high productivity of Namibian waters begins 
with the growth and reproduction of phytoplankton 
and zooplankton . Growth rates can be phenomenal 

due to the nutrient-rich water and plankton are a 
vital food source to larger animals such as fish and 

cetaceans . In addition to their biological role in 
the food web, plankton play an important role in 

the global carbon cycle, transporting carbon from 
surface waters to the depths of the ocean in the 
form of dead organisms or faecal pellets . Known 

as the ‘biological pump’, this process is partly why 
oceans constitute the largest carbon sink on Earth .

Over 100 tonnes of lobsters are harvested 
commercially each year, but during warm water 
events vast numbers leave the oxygen-starved water 
and walk ashore and die .
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The marine coastline
Of the 1,570 kilometres of Namibia’s coastline, 54% consists of sandy beaches, 28% 
is mixed sandy and rocky shores, 16% is rocky shores and the remaining 2% consists 
of lagoons (see Figure 28).1 Relatively few plants and animals manage to live on the 
shifting sand of the shores. By contrast, the rocky shores are comparatively rich in 
life (see page 79). Various plants, mainly algae such as kelp and other seaweeds, can 
attach themselves to rocks and absorb solar energy in the shallow, sunny waters, 
while a large assemblage of invertebrates (such as mussels, sponges and barnacles) 
likewise fix themselves to rocks and find shelter in the algae beds or ‘kelp forests’. 
Mobile grazers such as limpets feed on the diversity of algae available inter-tidally 
and sub-tidally. Many of the animals found on rocky shores feed by filtering out tiny 
particles from the seawater.

islands
The margins of Namibia’s islands are largely composed of rocky shores which support 
rich sub-tidal, inter-tidal and kelp communities. Another conspicuous value of the 
islands is in providing breeding and resting places for seabirds and seals where they 
are safe from terrestrial predators, such as hyaenas and jackals, and marine predators 
such as sharks. Eleven seabird species breed on the islands, which provide space for 
a majority of the global breeding populations of seven of these birds (see page 90). 
Many of the islands have no terrestrial plants although small boxthorn bushes do 
grow on some of them.

Most of Namibia’s islands and islets (see Figure 1, page 6) are just offshore from 
the southern coast where they fall within the newly formed Marine Protected 
Area (MPA).2 Thin layers of guano, sand, shells and seal hair now cover most of 
the islands, but many had thick coverings of guano before the guano rush began in 
the 1840s. Layers of guano were then 10 metres or more in depth before they were 
stripped, bagged and shipped for use as fertiliser (see page 115). 

The sun-hardened guano provided African Penguins with ideal nest sites in burrows 
which protected them both from the hot sun and predation by Kelp Gulls. The 
penguins have been seriously affected by the removal of guano since most of them 
are now forced to breed on the surface where their eggs and chicks are more exposed 
to predators, heat, storms and flooding. 

Lobsters, crabs and many species of fish, for instance, are attracted by these sources 
of food and the protection from predators afforded by the kelp beds and nooks 
and crannies along rocky shores. These inter-tidal and sub-tidal zones also provide 
nursery habitats for certain pelagic fishes, such as Horse Mackerel, as well as supplying 
harvests of kelp, mussels and lobsters which contribute to the Namibian economy.

One of the greatest impacts on the southern coastline has been from diamond 
mining, in particular the stripping away of beach from Oranjemund to about 100 
kilometres north (see the photo on page 140). Much of this stretch was sandy beach 
which should largely recover when the mining operations cease. Further north and 
up to Lüderitz, diamonds are mined by sucking up gravel off the sea floor. This 
causes considerable short-term disruption to the rich fauna and flora that live in 
the sub-tidal zone. The diamond mining companies are, increasingly, making efforts 
to manage and reduce their impacts and to rehabilitate damage. The central and 
northern coast, from Sandwich Harbour to the Kunene River, is affected by tourism 
including off-road 4x4 driving and angling. These issues are discussed in Chapter 7.

Below: Limpets in the inter-tidal zone feed 
by grazing on algae which grows on the rock 

surfaces . They protect themselves from predation, 
desiccation and strong wave action by clamping 

down tight against the rock surface when necessary .

Islands off the coast are a haven for sea birds and 
seals as land predators cannot reach them there . 
For the Cape Gannet (top) and African Penguin 
(bottom) Namibia’s islands provide critical breeding 
and roosting sites .
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Right: Namibia’s kelp forests provides shelter and 
food for a wide range of marine organisms . The 
rocky areas around the islands provide crucial 

substrate for kelp beds and these are important in 
providing shelter to juvenile lobsters which migrate 

to surrounding areas as they mature .
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The marine environment immediately surrounding the islands is comparatively 
rich in nutrients due to guano from the large numbers of seabirds and seals. As 
a result, there is a relatively concentrated production of algae and phytoplankton 
that supports masses of zooplankton and successively higher levels of consumers in 
the food chain (Figure 29). The rocky sea floor around the islands provides a rich 
habitat and substrate for high densities of bottom dwelling (called benthic) animals 
and plants, such as anemones, mussels, sponges and seaweeds. The large kelp beds 
provide food, protection and shelter to vulnerable juvenile life stages of many marine 
animals, including those of the commercially valuable West Coast Rock Lobster (see 
page 149).

The proclamation of the Marine Protected Area resulted in the cessation of mining 
activities close to the islands. Prior to this, one of the main threats to the ecology 
of the islands was diamond mining off boats. Kelp may be cut or dislodged and 
sediments shifted when gravel on the seabed is sucked up and then discarded after 
being sorted for diamonds. One study found that mining significantly reduced 
species diversity and the abundance of both inter-tidal and sub-tidal communities, 
but in that case, both diversity and abundance recovered within two years.3

The land 
The long history of aridity along the coast (see page 24) has given plants and 
animals extensive time to evolve strategies for survival and reproduction in these 
harsh conditions. For example, selective pressures have led to the development of 
physiological, structural and behavioural adaptations to the very low, variable and 
unpredictable rainfall as well as to the extreme and highly variable temperatures. 
Life in the Namib Desert and the Succulent Karoo biomes (Figure 28) teems with 
examples of specialisations that are unusual and seldom seen elsewhere. Amongst 
the most fascinating of these adaptations is the use of moisture from fog by plants 
and animals, since fog supplies about five times more water than rain along much of 
the coast (see page 27).

Although the sand dunes are stark and bare, a surprising range of invertebrate and 
vertebrate species occur there. Hummock dunes, which are mounds of sand on the 
leeside of bushes and other obstructions, provide small patches of habitat for animal 
species. The only plants found in the shifting sand seas are those that can tolerate 
being buried in sand.

On the firmer ground of the plains, the vegetation largely comprises lichens and 
widely spaced shrubs. The plains are strongly influenced by fog, especially close to 
the sea where fog is most frequent and heavy. Further east and away from the marine 
fog, habitats are characterised by barren, open areas with shallow, sandy substrates 
which support hardy grasses and herbs, and some succulent shrubs. Sporadic rains 
bring these plants to life and their fresh, green growth then attracts large numbers of 
gemsbok, springbok, ostriches, sandgrouse, larks and other birds. Still further east, 
more regular and higher rainfall near the escarpment supports scattered tall shrubs 
and trees.

Because it is protected and very inaccessible, much of the coastal land area is 
relatively unspoilt, being visited or occupied by very few people. Strong winds 
have also obliterated many older scars left by people and their vehicles. However, 
current and potential threats to the animal and plant life include poaching, off-road 
driving, mining and the restriction of animal movements by fencing. Environmental 
conditions may also change as water tables drop as a result of the extraction of 
groundwater and increased climate variability and change (see page 34).

Welwitschia with male (right) and female (above) 
cones .4  It is estimated that the largest Welwitschia 
plants are about 600 years old . Possibly Namibia’s 

most charismatic plant, it obtains water from 
condensed fog through stomata (pores) on its leaves 

as well as from underground using a long taproot .

Despite the efforts of numerous researchers, the 
mechanisms that cause ‘fairy circles’ in the desert 
remain unknown. Scientific theories have included 
the effects of termites, ants, poisonous plants and 
radioactivity .

Large mammals were previously abundant in the 
central coastal regions, at least after good rains 
and prior to the arrival of hunters and settlers . For 
example, elephant, rhino, gemsbok and springbok 
were plentiful at the confluence of the Khan 
and Swakop Rivers in the late 1700s, while the 
fossilised tracks of elephant, zebra and ostrich have 
been found at Khaeros, near the Kuiseb River and 
less than 20 kilometres from the coast .5
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linear oases
The large and well-known ephemeral rivers such as the Ugab, Hoanib, Swakop, 
Omaruru and Kuiseb support substantial corridors of trees and other associated 
vegetation. These and other large water courses are shown in Figure 28, but there 
are a great number of other smaller drainage lines feeding into the rivers. Many do 
not have names and some are no larger than deep, wide gullies. All these courses are 
nonetheless marked by denser and taller vegetation than that in the surrounding 
landscape. Most of the large trees are Camelthorns and Ana Trees, while stands of 
denser vegetation usually comprise Bitter Bush, Mustard Bush, Tamarisk and !Nara.

There are two perennial rivers, the Kunene and Orange. Along the downstream 
stretches that form Namibia’s border the course of the Kunene River is largely 
confined to rocky gorges. Little riparian plant life grows in the gorges, and it is 
only where the river widens into broader valleys that substantial groves of riparian 
woodland are found. The mouth of the Kunene is dominated by the flow of fresh 
water from the river with little intrusion of sea water. It is therefore not considered 
to be an estuary, but the river mouth is an important habitat for a wide variety of 
coastal birds, fish, marine reptiles and other wildlife for which it is an oasis in the 
desert (see page 101).

The Orange River also supports little riparian woodland and runs through gorges 
in the upper stretches and a broad valley for the last 80-100 kilometres to the sea. 
While the Orange River usually flows directly into the Atlantic Ocean, a sand bar 
periodically blocks its mouth. The river mouth then becomes a sheltered area of 
shallow water, mudflats, marshes, islets and pans which are used by large concentra-
tions of wetland birds for breeding or as a migration stopover (see page 107). The 
Orange River mouth is a designated Ramsar site, while Ramsar status has also been 
proposed for the Kunene mouth (see box below).

The Convention on Wetlands of International Importance, known as the Ramsar Convention, is an intergovernmental treaty 
that provides the framework for national action and international cooperation for the conservation and wise use of wetlands 
and their resources. The Convention’s mission is “the conservation and wise use of all wetlands through local and national 

actions and international cooperation, as a contribution towards achieving sustainable development throughout the world”. 6

Sites recognised in terms of the international Ramsar convention are wetlands deemed to be of national and global importance in 
terms of their ecology and hydrology.

There are four Ramsar sites in Namibia, all designated in 1995: Walvis Bay; Sandwich Harbour; Orange River Mouth; and lastly, the 
area incorporating Etosha Pan, Lake Oponono and the Cuvelai drainage.

Riparian vegetation along many rivers provides food, shade, nest sites and many 
other vital resources for a variety of animals. Some of these live permanently along 
the rivers while others, such as elephant and lion in northern Namibia, follow the 
rivers into areas that would otherwise be unsuitable. Trees and shrubs along the 
dry river courses obtain water from subterranean reserves but in some places the 
underground water seeps or is forced to the surface by underlying rock formations 
to form surface pools which are crucial to animals that need to drink regularly. 

The main threat to ephemeral rivers is the reduction of groundwater from damming 
of water in their upstream catchments and the over-extraction of underground water 
for use along the coast (see page 161). As a consequence, seedlings and saplings are 
unable to obtain sufficient water to grow, meaning that as the mature trees age and 
die they are not replaced. Even mature trees with extensive root systems are unable 
to survive in severe cases of groundwater loss.

Above and left: The resources of the linear oases 
attract herbivores, and their predators

The vegetation of the Uniab River delta provides 
welcome grazing to large herbivores such as these 
gemsbok .
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Right: Many of the smaller ephemeral rivers such 
as the Tsondab and Tsauchab no longer or very 

seldom reach the sea, and disappear into the sand . 
Sossusvlei, at the end of the Tsauchab River, holds 

floodwaters only after exceptional rains. During 
these periods, several types of algae and tiny 

crustaceans (copepods, ostracods and cladocerans) 
emerge from the dry pan sediments, and wetland 

birds then often arrive to feed on these newly 
available sources of food .

Above: The Kunene River mouth is an important 
habitat for a range of wildlife .

Right:  While the Orange River itself does not 
support much riparian vegetation along its course, 
the mudflats and salt-marshes at the river mouth 
constitute an important wetland which can boast 

over 20,000 birds of over 56 species .

PaTTerNS Of DiverSiTy aND 
eNDemiSm

The offshore environment
While Namibia’s marine offshore environment boasts a very high biomass of 
plants and animals, it is home to few endemic species. As is typical in cold water 
habitats, the overall diversity of species is generally low, especially in the south. The 
richness of species increases northwards as more warm-water tropical species are 
found. Species in the south are typical of those which occur in the cold waters of 
the southern oceans, whereas those in the north are more characteristic of western 
coastal Africa.

The Angola Current is warm and nutrient-poor, and forms the northern distribu-
tional barrier for important Namibian fish stocks. The zone of transition between 
the cool temperate and tropical communities shifts as cold Benguela waters move 
northwards or warm Angola Current water flows south (see page 36). The warmer 
tropical waters are more likely to extend down the Namibian coast during summer, 
bringing tropical species further south than they usually occur, but unseasonal 
intrusions of warm water – Benguela-Niños – can also occur sporadically at any 
time of the year.

The Lüderitz upwelling cell (see page 36) also appears to act as a barrier preventing 
the north-south movement of fish. The cool offshore environment of the Benguela 
is thus divided into two ecological zones. Just what creates this barrier remains 
unknown since no significant differences in surface temperature, salinity or other 
environmental features have been discovered north and south of the upwelling cell.

islands and the coastal environment
Unlike the northward increase in diversity in the pelagic environment, research 
suggests that the number of species of invertebrates along the shore generally 
increases southward from the Kunene mouth down to the southern Cape, on both 
rocky and sandy shorelines (Figure 30).  These species are sensitive to sedimentation 
and localised areas of lower diversity are evident where there is increased sedimen-
tation caused by, for example, strong wave action, river-borne sediments, strong 
upwelling or mining activities; some of the beaches currently being mined near the 
Orange River are completely devoid of invertebrate macrofauna.8
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Figure 30. More species of invertebrates occur on 
rocky coast than on sandy shores .
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Terrestrial environment
Compared with the rest of Namibia, the diversity of terrestrial plants and animals in 
the coastal areas is low, particularly in the Namib Sand Sea and in areas closest to the 
coastline (Figure 31). There is thus a west-to-east gradient with diversity increasing 
inland. Although the concentrations of species on inselbergs and mountains are not 
apparent in Figure 31, these highlands support a particularly diverse assemblage of 
plants in the coastal area. 

Vegetation in the Sperrgebiet is, however, an important exception to the west-to-
east diversity trend. As a transition area between winter and summer rainfall, the 
Sperrgebiet has several times more plant species than the rest of the coast to the 
north. In fact, 1,050 species of flowering plants and ferns have been recorded in 
the Sperrgebiet. These represent nearly a quarter of Namibia’s entire plant diversity, 
on just 3% of the land area. A large proportion of these plants are succulents. As a 
consequence of this diversity and the high concentration of species having restricted 
ranges, the Sperrgebiet has been identified as an Important Plant Area (IPA) and the 
Succulent Karoo biome has been globally recognised by Conservation International 
as one of the world’s top 34 biodiversity hotspots. It is the only hotspot in an arid 
region.10 About one quarter of the terrestrial coastal area falls within the Succulent 
Karoo Biome and the rest in the Namib Desert Biome (Figure 28).

important Plant areas (iPas)11

IPAs form an integral part of the Convention on Biological Diversity’s 
Global Strategy for Plant Conservation, which was first endorsed by 
governments all over the world in 2002. However, being identified as an 

IPA does not confer any additional protection status.

The identification of IPAs is based on three broad criteria, namely: threatened 
species, botanical richness and threatened habitats.

A site qualifies as an IPA if it fulfils one or more of the following criteria:

•	 It	holds	significant	populations	of	species	of	global	or	regional	concern	

•	 It	has	exceptionally	rich	flora	in	a	regional	context	in	relation	to	its	
biogeographic zone 

•	 It	is	an	outstanding	example	of	a	habitat	type	of	global	or	regional	
importance.

Figure 31. Patterns of terrestrial diversity of 
animals and plants .9

As a result of their special adaptations to the unusual environmental conditions, 
many species of plants, frogs, reptiles, mammals, birds and invertebrates are endemic 
to the zone between the coast and escarpment (Figure 32). Perhaps the best known 
examples are the famous Welwitschia (see page 74), fog-basking beetles (see page 
100) and the Vegetarian Desert Plated Lizard (see page 96). Since these endemic 
species are found nowhere else in the world or have the greater part of their range 
only in the Namib, Namibia has responsibility for their continued existence. 

Many of the endemic plants have very small ranges, some even being restricted to 
a single inselberg.12  There are several areas where endemic plants are concentrated, 
such as along the northern Kunene escarpment and in the Sperrgebiet Succulent 
Karoo biome. There are at least 136 endemic plant species plus 75 near-endemics 
(species which also extend north into Angola) in north-western Namibia, while 
180 Namibian plant endemics and nearly 200 near-endemic species (species which 
extend south into South Africa) have been recorded in the Sperrgebiet.13

Many of Namibia’s endemic plant species have been designated as Red Data species 
because of their restricted distributions and potential vulnerability to threats due to 
habitat degradation or uncontrolled collecting, for example.

The Sperrgebiet is a hotspot of plant diversity with 
many amazing desert-adapted plants which are 

found nowhere else on earth .
Figure 32. Numbers of endemic species in four 
taxa, in relation to the coastal zone . 
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PlaNTS Of The cOaST

Terrestrial plants
Plants of the coastal areas have evolved a range of adaptations to cope with heat, 
wind, sand, brackish water and soil, low and irregular supplies of water, and soils 
that provide few nutrients. Fog is a water source for many species, especially those 
close to the coast where it occurs most frequently (see page 27), but also for plant 
communities near the tops of mountains where fog persists longer than at lower 
altitudes. One of the few species that can survive on the dunes during prolonged 
dry periods and is thus important in providing shelter and food for a large variety of 
desert animals is a small succulent dwarf tree called Trianthema hereroensis which is 
known to satisfy some of its water needs by absorbing water vapour directly from the 
air using its leaves. Other species use special structures, such as grooves and hairs on 
the leaves, to channel condensed fog water towards their roots.

The majority of plants also have physical adaptations to help them conserve water. 
These include waxy layers on leaves, leaves which have been reduced to scales, and 
hairs which reflect light and heat to curb water loss.

Plants within the hummock dunes include widely and regularly spaced salt-tolerant 
shrubs, such as Ganna and Pencil Bush. The Dollar Bush – a semi-deciduous shrub 
with succulent leaves – is endemic to the Namib Desert and can survive in very saline 
soils, even on beaches. In many areas these species are the only shrubby vegetation, 
and sand is often trapped on their leeward sides to form sand hummocks. Gravel 
plains are the typical habitat of the Welwitschia.

Gypsum plains in the fog zone support vast lichen fields. Lichens are not single plants, 
but symbiotic associations of algae and fungi. They grow slowly, obtain virtually 
all their moisture from fog precipitation, and are important pioneers that colonise 
bare desert habitats, even bare rock. Over 100 species are estimated to occur in the 
Namib Desert, many of which are endemic to the Namib. The Sperrgebiet alone is 
known to hold more than 90 species.15

Lichens provide micro-habitats for other flora and fauna, and are important food 
sources for such animals as insects, beetles, spiders, reptiles and mammals including 
gerbils and springbok. They play a key role in soil-crust formation, entangling the 
soil surface along with cyanobacteria, algae, mosses and liverworts to form a protec-
tive layer resistant to wind and water erosion. Soil crusts help to retain moisture at 
the soil surface, encouraging grass seed germination, nutrient uptake by plants and 
the cycling of nitrogen and carbon. Their presence can significantly increase the 
nitrogen content of soil. 

The Dollar Bush only occurs in the Namib Desert 
and can survive in environments where few other 

plants can grow .

The Bushman’s Candle is common in the western 
parts of the southern Namib which receive winter 

rainfall . It has waxy stems and large colourful 
flowers that transform the desert.

A lichen named Santessonia namibensis which 
occurs in the Skeleton Coast Park probably has one 
of the smallest ranges of all lichens in the world .

Lichens are fragile, taking 5 to 530 years to recover 
from vehicular disturbance . Century-old wagon 
tracks are still visible in parts of the Namib where 
the lichens have not recovered .16 They are highly 
vulnerable to the impacts of off-road driving, 
now inflicted mostly by the tourism/recreation 
(quad-biking, scrambling, 4x4 enthusiasts) and 
mining (prospecting and exploration) sectors . The 
lichen fields in the central coastal area have been 
identified as an Important Plant Area.
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Threats to terrestrial plant life include both legal and illegal trade in succulents such 
as living stones or lithops and halfmens which is thought to be considerable. Alien 
species have become established in some areas and have negative impacts on indig-
enous flora as a result of competition for nutrients, light and water. For example, 
mesquite and wild tobacco occur in many of the ephemeral rivers.

Although most endemic plants occur in the southern Sperrgebiet, several endemic 
and Red Data plants live in the northern coastal areas including species such as 
Sesfontein-aalwyn, the dwarf succulent Lithops ruschiorum and Elephant’s Foot. Red 
Data species in the Sperrgebiet include perennial shrubs such as Gewürzdolde, a 
Namibian endemic known from only a handful of locations, spiny succulents such 
as Hoodia alstonii and H. officinalis, succulents which can survive being completely 
buried in sand such as the clump-forming grass Tridentea pachyrrhiza, and species 
such as Krimpvarkie which have a range of less than 100 square kilometres. Some of 
these rare species are targeted by illegal collectors.17

Above: Collecting and habitat degradation caused 
by mining are potential threats to many of 

Namibia’s endemic plants . Lithops ruschiorum is 
a dwarf succulent which is known from only about 

30 locations in the coastal area between Walvis Bay 
and the Kunene River mouth .

Right: Subterranean water beneath sand dunes 
supports the !Nara, the melon-like fruits of which 

are important for both people and wildlife .

Below: Many of the plants in the coastal area are 
highly specialised and have very restricted ranges 
such as the Krimpvarkie which is known from just 

a handful of locations in the Sperrgebiet . It favours 
steep, east-facing slopes that receive both full sun 

and fog precipitation .

marine plants
In comparison with the sparse terrestrial vegetation, marine plant life is highly 
productive. The biological wealth of the Benguela Current stems from primary 
production of phytoplankton – microscopically small plants. Diatoms dominate the 
phytoplankton, and undergo very rapid population blooms after upwelling events 
(see page 38). There are at least 184 species of diatoms in Namibian waters of which 
just a handful are endemic to the Benguela system.18 A secondary role in production 
is played by another group of marine plankton – the dinoflagellates – which multiply 
more slowly than diatoms, grow well under low nutrient conditions and dominate 
production blooms some time after upwelling has occurred. At least 158 species of 
dinoflagellates occur in Namibian waters.19 Dinoflagellates are responsible for the 
harmful algal blooms known as ‘red tides’ which may poison fish, shellfish, birds 
and mammals.

Seaweed is a loose term encompassing macroscopic, multi-cellular, benthic algae. 
About 205 species from the three main groups of green, red and brown seaweed 
have been collected in Namibian waters, yet none is endemic.20 However, relatively 
few of the species which occur off the Kunene coast have been recorded in Angola, 
suggesting that a major change in the marine flora occurs at, or just north of, the 
national border. There are more seaweed species along the southern part of the coast 
than the north, and most species found in Namibia also occur on the west coast of 
South Africa, which has twice as many species.

Seaweed growth rates on the Namibian coast are amongst the highest in the world, 
presumably because of the rich supply of nutrients in the Benguela. The substantial 
kelp forests provide protection and shelter to many marine animals and a substrate 

Above: The nutrient-rich waters of the Benguela 
support very high rates of seaweed growth along 
Namibia’s coast .

Left: A phytoplankton bloom captured by NASA’s 
Aqua satellite in November 2007 . The bloom 
persisted for several days and stretched hundreds 
of kilometres up the coast . The stretch between 
Lüderitz and Walvis Bay (shown here) had the 
highest phytoplankton concentrations .
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Above: The kelp forests are an often-overlooked 
but important feature of the coast, providing food, 
protection and shelter to young and vulnerable life 
stages of many marine animals .
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on which other organisms can live. The kelp also feeds herbivores, and contributes 
energy to sandy beaches in the form of decomposing plant material, as well as acting 
as a buffer against the effects of wave action.

In addition to their ecological role, seaweeds are also of economic importance. 
Products derived from seaweeds are used as food thickeners, stabilisers, emulsifi-
ers and gelling agents. Many species of seaweed in Namibia have been identified 
as having economic potential, and some are already utilised commercially. Warty 
Gracilaria – a red algae – is harvested from beaches and cultivation ponds in the 
Lüderitz area, dried and exported to produce agar, which is a microbiological 
medium. Kelp – a brown algae – is harvested for human consumption. At least six 
other species in Namibia could be harvested for sale.

A - D right: Typical of cold water habitats, the 
species diversity in the inter-tidal zone is relatively 

low, but densities are high . 
A . Red algae - Champia species . 

B . Kelp - Thais haemostoma . 
C . Red algae - Porphyra species . 

D . Inter-tidal diversity .

Right: Diatoms are one of the most common 
types of phytoplankton and key producers in the 

food web .

a B

c D

aNimalS Of The cOaST

Zooplankton
Zooplankton comprise many different floating or swimming organisms as well as 
the eggs and larvae of a range of marine organisms including fish. In Namibian 
waters they are, however, dominated by small crustaceans such as planktonic 
copepods and euphausiids (krill). Copepods are important food for juvenile 
fish and are the most diverse group of zooplankton, with at least 243 species in 
Namibian waters.21  Other major zooplankton groups include single-celled proto-
zoans, hydrozoans and chaetognaths (planktonic arrow worms). Numbers of 
zooplankton increase rapidly following blooms of phytoplankton and they play 
an important role in the aquatic food web, providing an important food resource 
for higher animals such as fish and whales. There is a zone of consistently high 
zooplankton biomass to the west and north-west of Walvis Bay, attracting the 
whales which gave it the name ‘Bay of Whales’.

Zooplankton such as these copepods are a major 
food source for small fish, whales, seabirds and 
other crustaceans such as krill .
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Above: Foam on beaches often occurs after algal 
blooms when the phytoplankton decompose and is 

an indication of high concentrations of dissolved 
organic matter in the water .
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marine fish
Almost 500 species of fish are known to occur in Namibian waters, comprising 
about 410 species of bony fish and 83 species of cartilaginous fish.22 Of these, the 
eight species now fished commercially support an industry which generated over  
N$3 billion in 2008 (see Chapter 6 page 148). The marine fisheries are now  
dominated by Horse Mackerel, Hake, Pilchard, Monkfish, Tuna, Deep-sea Red Crab 
and West Coast Rock Lobster.23

The abundance and distribution of Namibia’s marine fish has varied considerably 
over the years. It is generally assumed that many of the population declines were due 
to over-fishing, but environmental factors have also affected populations. Perhaps 
the most influential of these are the intrusions of warm, more saline water with low 
levels of oxygen from Angola. Local, cold water fish then suffer because of reduced 
plankton production, while shortages of oxygen particularly affect juvenile fish. 
The low-oxygen event of 1993–1994 that affected most of the central and northern 
Namibian continental shelf was linked to catastrophic losses of juvenile Hake.24 Red 
tides, sulphur and methane eruptions, and shortages of oxygen are also detrimental 
to the population densities of local cold water fish.

Species of fish vary in their preference for different conditions in the ocean, and are 
thus found and harvested in different areas and depths. The maps in Figure 33 show 
the distributions of a selection of commercially valuable species. 
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Figure 33. The distribution and relative abundance 
of Cape Hake, Deepwater Hake, Horse Mackerel, 

Monkfish, and Pilchards and Anchovies. The 
dashed line is the continental shelf .25

Pilchards and AnchoviesCape Hake Deepwater Hake Horse Mackerel Monkfish Orange Roughy

Jacopever

Above: Recreational angling and lobster fishing add 
value to the coast and attract thousands of visitors 
annually . Fish species sought by anglers include 
Galjoen, Steenbras, Kob and Blacktail . Other 
animals that are harvested on the coast include 
mussels, crabs and lobsters .

Blacktail

 The productive waters support a commercial 
fishing industry of great economic value.

Pelagic fish spend much of their time relatively close to the surface, often in water 
that is shallower than 200 metres and generally within 50 kilometres of the shore. 
About 91 species of bony fish and 30 species of cartilaginous fish have been recorded 
in depths of less than 30 metres; these include Pilchard, Tuna, Albacore, Big-eye 
Tuna, Swordfish, Short-fin Mako and Blue Sharks.26 Pilchards have had the greatest 
commercial value, at least in the 1960s and 1970s when hundreds of thousands 
of tonnes of these tiny fish were caught each year. The stocks of Pilchards then 
collapsed (see page 149), which apparently contributed to declines in populations 
of their predators, such as African Penguin, Cape Gannet and Cape Cormorant. The 
status of the Pilchard stock remains precarious.

A recent shift in conditions in the northern Benguela appears to have followed the 
collapse of the Pilchard stock in the early 1980s when these fish were replaced by a 
suite of predators including Horse Mackerel, Pelagic Gobies and jellyfish that feed 
on zooplankton.

Midwater fish live at greater depths than those in the pelagic zone. The most 
commercially valuable are Cape Horse Mackerel and juvenile Hake, while significant 
numbers of Dentex, Hake, Snoek, Angelfish and John Dory are caught incidentally 
as by-catches. Young Horse Mackerel are generally found close to shore and near the 
surface, while adults occur further offshore and migrate between surface waters and 
deeper waters each day.

Demersal fish live near or on the seabed. Commercially, Hake and Monkfish 
predominate with the following species as by-catch: Sole, Snoek, Jacopever, Dentex, 
Squid, Kingklip and Angelfish. There are two species of hake: the Cape Hake which 
is usually found between the shore and depths of about 400 metres, and Deepwater 
Hake that favours depths of between 150 and 800 metres. A survey of biomass in 
2007 estimated an amount of about 700,000 tonnes of hake off the Namibian coast, 
but indicated that 83% of these were too small to fish commercially.27 Monkfish 
occur mainly at depths of 300 to 400 metres off the central coast (see page 151).

Deep sea fish also live near the seabed but at depths of 600 to 1,000 metres where 
the bottom temperature is between 3 and 7°Celsius. Harvesting focuses on Orange 
Roughy, but significant numbers of Alfonsino, Cardinal fish, Hake and John Dory are 
taken as by-catches. Orange Roughy are exceptionally long-lived and slow growing, 
reaching sexual maturity only at about 25 years of age. Recent research using sophis-
ticated lead-radium dating techniques showed that they can reach an age of at least  
93 years.28 In 2008, following 11 years of declining catches, the fishing industry 
agreed to a moratorium on Orange Roughy.
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marine birds
The abundance of fish and other food on and off the coast provides a rich habitat 
for birds. Sixty-two species of seabirds have been recorded in Namibian waters, and 
these can be divided into three main groups: species that breed and roost on islands 
just off the coast; those that forage off the coast but breed elsewhere in the world, and 
those that frequent estuaries and bays.

The islands off the southern Namib provide important breeding and roosting sites 
for 11 of the 14 seabird species that breed in Namibia. For seven of these species 
the islands hold the majority of their global breeding populations: African Penguin, 
Cape Gannet, Bank Cormorant, Crowned Cormorant, Cape Cormorant, African 
Black Oystercatcher and Hartlaub’s Gull. Ichaboe Island, Mercury Island and 
Possession Island are particularly important roosting and breeding sites for cormo-
rants, penguins and gannets. Other species that breed on the southern islands are 
White-breasted Cormorant, Kelp Gull, Swift Tern and Caspian Tern, while Great 
White Pelicans breed on the Bird Rock platform north of Walvis Bay. Seabirds which 
breed on the mainland include Damara Tern and Grey-headed Gull. There is also 
one mainland colony of African Penguins at Sylvia Hill, midway between Lüderitz 
and Conception Bay.

The recent declines of Bank Cormorant have been attributed in part to the dramati-
cally reduced lobster population, since they forage primarily on West Coast Rock 
Lobster and Bearded Goby. African Penguins, Cape Gannets and Bank Cormo-
rants are currently the most endangered seabirds in Namibia because the number 
of breeding pairs has declined drastically. These species, as well as African Black 
Oystercatchers and Damara Terns, are listed as ‘Specially Protected’ birds in the 
draft Namibian Parks & Wildlife Bill 2007.

Swift terns are known to breed at 8 localities 
in Namibia . Their main prey is pilchards and 

anchovies which they catch by plunge-diving or 
dipping for shoaling fish.

Substantial numbers of non-breeding migrant birds from the islands of the Southern 
Ocean over-winter in Namibian waters, usually foraging far offshore. These include 
up to three quarters of a million albatrosses, petrels and shearwaters. The ocean to 
the north of Walvis Bay is particularly attractive for these birds.30

Other birds which breed along the coast (but which are not considered to be 
seabirds) include waders such as White-fronted and Chestnut-banded Sandplovers. 
Most of them nest in coastal salt pans and estuaries. 

River mouths and bays along the coast provide rich feeding grounds for terns 
and waders such as flamingos, plovers and sandpipers (Figure 35 on page 102). 
The greatest concentrations occur in the central area between Cape Cross and 
Conception Bay. The most important sites are Walvis Bay, Sandwich Harbour and 
the wetlands and beaches around Swakopmund.

The average number of birds and species of birds recorded at various coastal 
sites listed from north to south. 31

Site No of birds No of species

Kunene River Mouth 610 46

Hoarusib River Mouth 50 21

Hoanib River Mouth 200 35

Uniab River Mouth 90 31

Huab River Mouth 90 32

Ugab River Mouth 70 28

Durissa Bay sites 33,640 8

Cape Cross sites 15,240 45

Swakopmund sites 63,630 79

Walvis Bay sites 91,160 94

Sandwich Harbour sites 77,420 77

Conception sites 16,780 25

Mercury Island 8,750 5

Ichaboe/Neglectus Island 21,970 16

Lüderitz sites 10,080 53

Elizabeth Bay sites 7,490 22

Sinclair's/Plumpudding Island 1,210 5

Orange River Mouth 4,780 92

As one of Namibia’s most endangered bird species, the rare and near-
endemic Damara Tern has become a flagship species for coastal conser-
vation. Its global population is estimated to be about 14,000 adult birds, of 

which about 98% breed in Namibia between late October and mid-November. The 
terns disperse north after breeding and are recorded regularly from west African 
coastal waters between the Democratic Republic of Congo and Côte d’Ivoire.

The terns usually breed on gravel plains in northern Namibia, but in the south 
they prefer to nest on salt pans. Most nests are close to feeding grounds along the 
shore, but breeding colonies are sometimes found up to 11.5 kilometres inland on 
gravel plains between the dunes. The highest densities of breeding pairs are found 
in the central coast between Sandwich Harbour and the Ugab River. The densest 
breeding colony known is at Caution Reef, just south of Swakopmund. Nesting 
pairs and their single chicks are very sensitive to human disturbance. 29

The Namibian population of Kelp Gulls is estimated 
at 2,000 pairs . They are aggressive predators and 
take every opportunity to rob the nests of African 
Penguins, Cape Gannets, cormorants, terns and 
Hartlaub’s Gulls . African Penguins, in particular, 
are highly vulnerable since the removal of the 
guano in which they used to build burrows has 
forced them to make their nests on the surface 
where their eggs and chicks are easy prey .

Chapter 4 The Living Coast



92 93

Terrestrial birds
Just a few species typically occur close to the coast; these include Ostrich, Rüppell’s 
Korhaan, Barlow’s Lark, Dune Lark, Benguela Long-billed Lark, Gray’s Lark and 
Tractrac Chat. All except the Dune Lark favour gravel plain habitats. 

Like other animals, birds have evolved a range of physiological and behavioural 
mechanisms to cope with extreme conditions along the dry coast. These include 
being opportunistic and moving rapidly into areas which have received rain, placing 
nests on the most shaded side of plants and being inactive and seeking shade during 
the heat of the day. The Dune Lark, for example, stops foraging and shelters in 
the shade of tufts of Stipagrostis grass when the sand reaches 50°C. Others, such 
as Gray’s Lark and Tractrac Chat, perch a few centimetres above ground level and 
adopt a posture which exposes their less-feathered undersides to cool sea breezes.32

 

marine mammals
Marine mammals in Namibia’s waters include the Cape Fur Seal and 31 species of 
whales and dolphins (collectively called cetaceans). These comprise eight baleen 
whales (those that use baleen plates in the upper jaw to filter food such as krill). 
There are only 11 species of baleen whales in the world. Twenty-three species of 
toothed whales which hunt prey (called odontocetes, and including sperm whales, 
beaked whales, killer whales and dolphins) have been recorded off the coast. The Sea 
Fisheries Act (29 of 1992) gives Namibia’s marine mammals full protection within 
the 200 nautical mile Exclusive Economic Zone.

Namibia’s most conspicuous marine mammal, the Cape Fur Seal is the only seal 
to breed along the coasts of South Africa and Namibia. Approximately 60% of the 
world population of this species occurs in Namibia. Their main prey in Namibian 
waters includes juvenile Cape Hake, Horse Mackerel and Pelagic Goby as well as 
squid, lobsters and crabs.33 The seals breed in dense colonies on small, rocky, offshore 
islands as well as at a number of mainland rookeries.

Extensive harvesting during the 18th, 19th and part of the 20th century reduced 
their populations significantly. Seals are still slaughtered annually, but the harvest 
is limited to allocations set by the Ministry of Fisheries & Marine Resources (see 
page 155). In 1992-93 the Namibian seal population was estimated at about 900,000. 
It then collapsed in the mid-1990s due to reduced prey availability, and in 2001 
the population numbered 450,000 to 500,000. The 2007 count estimated 770,000 
seals in total, of which 120,000 were pups. Their distribution appears to have shifted 
northwards in recent years: the percentage of all pups born north of 25° South (near 
Sylvia Hill) was less than 20% in the early 1980s, 30-34% between 1989 and 1993, 
increasing to over 40% since the mid 1990s.  The five main breeding colonies, in 
order of size are Cape Cross, Atlas Bay, Wolf Bay, Cape Frio and Long Island.34

Although seals are relatively abundant their population is influenced by many 
factors, both natural and man-made. Natural factors include food shortages resulting 
from reduced upwelling and LOWs (see page 42); poisoning during algal blooms, 
and predation by Brown Hyaenas, Black-backed Jackals, the occasional Lion, Great 
White Sharks and Killer Whales. Human-induced change to the environment or 
direct impacts which may threaten seals include food shortages resulting from over-
fishing; sealing (at Cape Cross, Wolf and Atlas Bays); entanglement in fishing gear; 
and man-made barriers that limit access to breeding sites on islands where the seals 
would displace breeding seabirds.

Substantial populations of baleen whales were heavily exploited in the 19th century 
in Namibian waters, and some species were driven almost to extinction before the 
two collapses of the whaling industry in the early 1800s and early 1900s. For example, 
more than 3,700 Southern Right Whales were landed at Walvis Bay alone between 
1788 and 1803, and hundreds of Blue, Fin and Humpback Whales were harvested 
each year during the 1930s.36 It is estimated that less than 10% of the original numbers 
of some species, such as Blue and Humpback Whales, remained in the 1960s. Despite 
international protection for most species, populations have not yet recovered.

The aerial census in 2006 found that only 20 .1% 
of all seal pups born in Namibia were in island 
colonies, while the remainder were in mainland 

colonies .35

Above: This washed up Fin Whale provided an easy 
meal for a variety of coastal scavengers such as 
these ghost crabs .

Left: Whale populations in Namibian waters were 
decimated during the 18th and 19th centuries . 
First, American and European whalers drove the 
Southern Right Whale to virtual extinction in 
the area and then turned their attention to the 
Humpback Whale .  At the end of the 19th century, 
modern industrial whaling using steam boats and 
cannon harpoons began and all species of large 
whales were intensively exploited . Sperm Whales, 
Humpback Whales, Fin Whales, Blue Whales 
and other species were caught and processed at 
whaling stations along the coast . As whale numbers 
declined, these shore-based whaling stations were 
soon replaced by large factory ships . 

Left: The birth of a Southern Right Whale in 
Elizabeth Bay in 1996 was the first breeding record 
for this species on the Namibian coast for over 100 
years . Since then, between one and three calves 
have been born each year between Conception 
Bay and the Orange River . The population is still 
extremely small, however: four animals were 
reported in the 1970s, seven in the 1980s, and 
46 during the 1990s . The most recent aerial 
survey of the whole coast in October 2010 found 
28 Southern Right Whales, all of them between 
Swakopmund and the Orange River .37
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Most of the eight species of baleen whales are thought to be primarily seasonal visitors 
to Namibia, travelling between their summer feeding grounds in the Antarctic up the 
west coast of southern Africa to their breeding and calving grounds in the tropics north 
of Angola.38 Of the toothed whales and dolphins, some species such as the Dusky, 
Bottlenose and Heaviside’s Dolphins are year-round residents and are commonly found 
in Namibian coastal waters. Heaviside’s dolphin, also known as the Benguela Dolphin, 
is endemic to the Benguela Current. Two of the three species of Sperm Whales have 
been confirmed from Namibia, while the Southern Bottlenose Whale and Blainville’s 
Beaked Whale have recently been recorded here for the first time.39

If there were to be a real increase in whale numbers, whale-watching tourism 
modelled on the successful enterprises in South Africa could become a significant 
source of income.

Terrestrial mammals
Very few land mammals live permanently near the coast. There is almost nothing for 
herbivores to eat, and only scavengers do comparatively well by feeding off animals 
that come from the sea. Black-backed Jackals are common, while Brown and Spotted 
Hyaenas are less abundant and relatively inconspicuous because of their nocturnal 
habits.

More species occur further inland and, as with all animal groups, the number of 
species increases eastwards as conditions become more hospitable. The Namib Sand 
Sea is home to the Namib Dune Gerbil and the Namib Golden Mole, which are highly 
adapted to this habitat and do not occur anywhere else in the world. In the plains 
and grasslands there are small mammals such as shrews, aardvarks, hares, rabbits, 
porcupines, bat-eared foxes and larger mammals such as gemsbok and springbok; 
in the rocky outcrops, mice, rock hyrax, klipspringer and dassie rats. Along the river 
courses, a more diverse and lush vegetation supports a richer diversity of mammals 
including larger species such as baboon, black rhino, giraffe, kudu and elephant.

Right: Brown Hyaenas living on the Namibian 
coast forage amongst seal colonies, scavenging and 
killing seal pups, but they also eat other mammals, 
birds, reptiles and fish. Much of their time is spent 
on the beaches when and where newborn seal pups 
and carcasses are abundant .40 Those hyaenas living 
inland are predominantly nocturnal and their home 

ranges (of up to 3,000 square kilometres) are much 
larger than those living along the coast, which cover 

up to 800 square kilometres .41

marine reptiles
Five of the world’s eight species of sea turtles occur in Namibian waters although 
none breed along the Namibian coast. Most sea turtles are considered globally 
endangered and all are protected in Namibia by the Sea Fisheries Act of 1992. 
Leatherback Turtles are the most abundant, being most often seen between Henties 
Bay and Sandwich Harbour. Although hundreds of dead adult leatherbacks have 
been found washed up in recent years, the cause of their mortality is unknown.42 
Generally, their numbers appear to be increasing, probably because their favoured 
food of jellyfish has become more common in Namibian waters since the collapse 
of the anchovy and pilchard populations (see page 149). Green Turtles occur all 
along the coast but are usually found north of Henties Bay, with some being present 
all year in the warmer water near the Kunene River mouth. Olive Ridley Turtle, 
Hawksbill Turtle and Loggerhead Turtle are infrequently seen.43

Terrestrial reptiles
With 261 species of reptiles, Namibia has about 30% of all African species.44 Few 
species occur on the immediate coast, but the Namib coastal zone and the adjacent 
escarpment is home to a rich assemblage of species. About 60 species – mostly 
lizards – are endemic to, or mainly found in the Namib Desert.

Reptiles in the coastal environment have evolved a range of physiological and behav-
ioural adaptations suited to the arid and hot conditions. The Web-footed Gecko, 
which is endemic to the Namib, has extensive webbing between its toes which 
helps it stay on top of the sand and also to bury itself beneath it. Sand-swimming is 

Above: Young Green Turtles feed on jellyfish and 
other floating organisms while older turtles are 
generally herbivorous . They grow slowly and only 
reach sexual maturity at age 10 to 15 .

Above: Péringuey’s Adder (commonly known as the 
sidewinder) has several adaptations which enable 
it to survive in the desert . Its infamous sidewinding 
motion lifts most of its body off the hot surface 
and allows it to move quickly over hot, loose sand . 
It shuffles itself into the sand with only its eyes 
exposed and waves its black tail tip to attract 
lizards . To obtain water, it drinks fog droplets 
condensed on its body .

Left: Web-footed Gecko
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Above: The Namib Golden Mole is highly 
specialised for underground living: it has webbed 

feet for shovelling sand, no eyes and a snout which 
is protected with hard skin for burrowing . It is most 

active at night when it ‘swims’ through sand just 
below the surface and moves about on the surface . 

It feeds almost exclusively on termites .
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almost unique to the Namib and is typical of species that live in the sand dunes, such 
as the Shovel-snouted Lizard which dives into the dune slipface when disturbed, 
swimming deep into the sand. This endemic species can withstand body tempera-
tures of 44°Celsius but avoids overheating by lifting its tail and two feet off the sand. 
The Desert Plated Lizard is found in scrub-covered sand dunes in the northern 
Namib and, when necessary, can spend up to 24 hours under the sand sheltering 
from danger and extreme temperatures. The common Namib Day Gecko takes 
advantage of any cool breeze by lifting its body high to cool in the wind.45

Above: Bradfield’s Namib Day Gecko only occurs 
from the Kuiseb River to Twyfelfontein . During the 

heat of the day it hangs on the shaded vertical 
sides of large, dark rocks, dashing out to seize food 

such as beetles which come close .

Terrestrial amphibians

As a result of their dependence on fresh water for breeding, very few amphibians 
(frogs and toads) occur in the true desert; those that do have evolved behavioural 
adaptations to endure the aridity. Ten species are known from the coast north of 
Swakopmund and 13 to the south of Swakopmund.46

Below and right: Hoesch’s Toad and the Marbled 
Rubber Frog are associated with inselbergs and 
other rock outcrops in arid environments . They 

breed opportunistically in temporary pools in 
rocky areas which retain water long enough for the 

tadpoles to develop .

marine invertebrates
While Namibia’s rocky shores and sandy beaches support relatively few species 
(see page 79), the biomass of invertebrates is moderate to high as a consequence of 
the nutrient-rich tidal waters. The most abundant groups on the shore are insects 
and spiders associated with washed up kelp wrack, nematodes, platyhelminths 
(flatworms), amphipods (small shrimp-like crustaceans) and ghost crabs.47 South 
of Lüderitz the invertebrate species composition is similar to that of the west coast 
of South Africa, whilst several species along the northern coast are typically found 
in tropical areas. 

There are also differences within the inter-tidal zone: in the south, 
the upper inter-tidal zone is dominated by three mussel species and the lower inter-
tidal zone is dominated by limpets. On the northern shores, the limpet zone is absent 
and the mussel belt – with two different mussel species – is more extensive.48

Above: The African River Prawn is at its southern 
limit in the Kunene River and doesn’t occur 
anywhere else in Namibia .

Left: Ghost Crabs are common on the beaches of 
the Skeleton Coast . 

A – Plough snails are scavengers which live on 
wave-exposed sandy beaches . They emerge from 
the sand when the tide comes in and surf up the 
beach to congregate around carrion such as dead 
and stranded jellyfish and bluebottles which they 
detect by smell .

B – The inter-tidal zone supports a high biomass 
of marine invertebrates including dense beds of 
mussels .

a B
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Right: The Namaqua Chameleon lives in some of 
the hottest, most barren areas . It forages at the 

coast and has a nasal salt gland which allows it to 
get rid of excess salt . Females are bigger  

than males .
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Further out into the ocean, communities on the rocky seabed are also low in diversity 
but high in biomass. Dominant groups in the south are mussels, whelks, urchins, sea 
cucumbers and sea anemones. The West Coast Rock Lobster is the main predator, 
feeding extensively on mussels but also on other animals if mussels are limited.

West Coast Rock Lobsters are harvested between November and April. They occur 
in water shallower than 30 metres in summer, while deeper waters up to 100 metres 
are preferred in winter. The lobsters are long-lived and slow-growing,49 taking up 
to six years to reach the legal minimum size for harvesting. Their populations and 
harvests have plummeted over the years (see page 149), and so the fishing industry 
has increasingly been catching Deep-sea Red Crabs, which are found at depths of 
about 300 to 900 metres far off the coast (Figure 34).

< 200
200 - 1,000
1,000 - 2,000
> 2,000

Depth (metres)

Deep-sea Red Crab

< 200
200 - 1,000
1,000 - 2,000
> 2,000

Depth (metres)

West Coast Rock Lobster

A – Sea urchins are common in some kelp beds 
and form part of the diet of the West Coast Rock 

Lobster .

B – Goose barnacles are filter-feeding crustaceans 
that live attached to ships and floating objects and 

are often found on washed-up driftwood .

C – Anemones are common in coastal rock pools . 
Although pretty, they are deadly to small fish and 
shrimps which they detect and catch using their 

tentacles which are armed with stinging cells .
 

D – Chthamalus barnacles at Rocky Point . These 
animals are permanently attached to the rock and 

do not move .

A – Limpets in the inter-tidal zone are preyed 
on by birds such as Kelp Gull and African Black 
Oystercatcher . 

B – Bryozoans are colonial invertebrate animals 
which sieve food particles out of the water using a 
crown of tentacles . 

C – Periwinkles are common on exposed rocky 
shores; they are herbivores and feed mainly on 
diatoms and microalgae . 

D – Dogwhelks on a rocky shore .

B Bc

D
D
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c

Above: Jellyfish numbers in the Benguela system 
have exploded in recent years, probably due to the 

crash in pilchard numbers which has resulted in 
increased availability of plankton. Many fish avoid 

jellyfish and few animals eat them, but recent 
research has found that a small fish called the 

Bearded Goby does eat them and also appears to 
gain protection from predators by swimming among 

jellyfishes’ tentacles. The goby has become the 
main prey of bigger fish such as hake and Horse 
Mackerel, as well as food for seabirds, penguins, 
and seals, filling the ecological niche previously 

occupied by pilchard .

Figure 34. The main concentrations of West Coast 
Rock Lobster (right) and Deep-sea Red Crab (left) .50
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Terrestrial and freshwater invertebrates
Namibia’s deserts have a rich fauna of arachnids, particularly solifugids (sometimes 
called Romans, Sunspiders or Beard Cutters), spiders and scorpions. ‘Solifugid’ is 
derived from Latin meaning those that flee from the sun and, indeed, they are mostly 
nocturnal. The sand seas of the southern Namib are particularly rich solifugid areas, 
and Namibia is thought to have the world’s greatest diversity. Twenty-eight species 
are known to be endemic to the Namib Desert, of which three are confined to the 
sand dunes. One species (Ceroma inerme) has adopted a truly coastal habitat, living 
just outside the high tide zone and foraging in the inter-tidal area at low tide.51 The 
Namib has relatively few spider species. Thirteen species are known to be endemic 
to the Namib Desert, of which seven are confined to sand dunes. Some have evolved 
highly specialised behavioural adaptations which enable them to walk on and 
burrow into loose sand.

The number of species of spiders, solifugids and scorpions
known in the coastal area 52

coastal area Spiders Solifugids Scorpions

Northern (Kunene River to Ugab River) 9 4 13

Central (Ugab River to Kuiseb River) 45 27 19

Sand sea (Kuiseb River  southwards) 8 10 6

Succulent Karoo 95 27 20

The central Namib gravel plains and the sand sea between Lüderitz and Swakop-
mund have more species of insects than the northern and southern parts of the 
Namib coastal belt. The central gravel plains are also home to many endemic species, 
as is the escarpment in Kunene and Sperrgebiet. The Namib Desert is well-known 
for its substantial number of beetle species (particularly Tenebrionids), some of 
which have evolved methods of capturing fog as a source of water.

It is no surprise that few freshwater invertebrates are found along the arid and saline 
coast. But even the perennial Kunene and Orange rivers host relatively few species. 
The African River Prawn is at the southern edge of its range in the Kunene River, 
where there is also a freshwater oyster (Etheria elliptica). Both are edible and found 
nowhere else in Namibia.53  The ephemeral rivers, by contrast, support a greater 
diversity of freshwater invertebrates, perhaps as a result of their more varied habitats 
which include permanent pools and streams of different depths. Two species of 
snails, 34 crabs, 90 insects and four other large freshwater invertebrates have been 
recorded from ephemeral rivers.54

Above: The highest diversity of scorpions is in 
low rainfall areas of rocky and sandy substrates . 

Seven species are endemic to the Namib Desert, 
and three of these occur only on sand dunes . One 
species of rock scorpion (Hadogenes lawrenci) is 

known from only one inselberg in the Namib Desert 
sand sea . 

Above: As a consequence of the environment, most 
of the spiders in the coastal area are ground-living, 

rather than web-living, spiders .

Below: Beetles play an important role in coastal 
habitats, often being the dominant detritivores 
– feeding on wind-blown detritus and thereby 

recycling nutrients . In wetter environments, soil 
micro-organisms fulfil this role.

PlaceS Of cONServaTiON 
imPOrTaNce

Several sites along the coast are particularly important in terms of conservation 
and could potentially play a much larger role than they currently do in Namibia’s 
tourism industry. The sites identified for this book have been selected on the basis 
of information presented in this chapter and a wider recognition by biologists of the 
types, combinations or quantities of species or individuals occurring there. The sites 
are described below from north to south. Whilst the whole coastal area falls within 
national protected areas, some sites have been recognised as biological hotspots, 
Ramsar sites, Important Bird Areas (IBAs) or Important Plant Areas (IPAs). However, 
none of these classifications confer additional conservation or protection status.

Kunene river mouth is a 500 hectare wetland shared by Namibia and Angola. Being 
remote and generally unspoilt, it has high wilderness and conservation value. The 
mouth is an important coastal wetland and valuable stopover for migrating waders. 
During high tides sandbars to the north and south of the mouth create a lagoon 
where the water can be up to 10°Celsius warmer than the sea. At least 72 species of 
birds have been recorded, including African Black Oystercatcher, Lesser and Greater 
Flamingos, Damara Tern, Great White Pelican, Chestnut-banded Plover, Swift and 
Caspian Terns. All of these species are rare and/or deserve special conservation 
attention. Reptiles at the southern edge of their ranges here include Nile Crocodile, 
Nile Soft-shelled Terrapin and Green Turtle. Sixty-nine species of freshwater fish 
occur in the lower Kunene, including five that are endemic to the river.

Although proposed, the Kunene mouth has not yet been declared a Ramsar site. 
The mouth may also receive greater attention and protection if the proposed Iona/
Skeleton Coast Transfrontier Park is created (see page 179). About 5.5 cubic kilo-
metres of water runs down the Kunene each year, and much of this comes from the 
highlands of central Angola. Upstream activities such as dams, irrigated agriculture, 
pesticide and fertiliser use may alter the quantity and quality of water reaching the 
lower Kunene. 

Damara Tern breeding areas, lichen fields and other areas in the Skeleton Coast 
National Park and Dorob National Park have been proposed as International Union 
for the Conservation of Nature (IUCN) category 1A (strict nature reserve) in the 
draft Management and Development Plans for the Namib-Skeleton Coast National 
Park.55 These highly sensitive and high value conservation/biodiversity areas include 
wetlands along ephemeral rivers, vegetated dune hummocks, inselbergs and the 
inter-tidal zone.

Below: The central coast is a particularly important 
breeding area for Damara Terns . The terns are 
highly sensitive to disturbance and several key 
breeding sites are fenced off to restrict access by 
people, vehicles, quad bikes and dogs . Similarly, 
the central and northern coast has many lichen 
fields which are of high conservation value.
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cape cross Seal reserve is thought to be the largest land-based seal breeding colony 
in the world. More Cape Fur Seals breed here than anywhere else. In addition, the 
lagoons and guano platforms are an important breeding site for Cape Cormorants 
and also regularly support up to 11,000 other birds.56

Walvis Bay/Swakopmund shore. Densities of invertebrates and 13 species of birds 
(450 – 770 birds per kilometre) along the shore between Walvis Bay and Swakop-
mund are higher than anywhere else on the coast of southern Africa. This zone also 
supports the densest colony of breeding Damara Terns known, and has thus been 
designated an Important Bird Area.57

The wetlands of Walvis Bay – including the lagoon, inter-tidal mudflats, the sheltered 
side of Pelican Point (the 10 kilometre sand spit that shelters the Bay) and the artificial 
evaporation ponds of the salt works – comprise the most important coastal wetland 
in southern Africa and one of the top three in Africa. The wetlands provide extensive 
feeding grounds for a wide range of resident, Palaearctic and intra-African migratory 
birds. Walvis Bay regularly supports up to 250,000 birds in spring and summer and 
70 - 100,000 in winter. About 90% of the birds which use the wetland in summer 
are non-breeding migrants from Europe and Asia, illustrating its importance as a 
resource for birds that come from the northern hemisphere. Significant numbers of 
Namibian Red Data species occur here including Chestnut-banded Plovers, Lesser 
and Greater Flamingos and Black-necked Grebes. In fact, 80 to 90% of southern 
Africa’s flamingos live here in winter. While Walvis Bay is a designated Ramsar Site, it 
is not currently protected by any legislation.58

Figure 35. Sites and zones of special value for the 
conservation of life along the coast . Important Bird 

Areas were thus designated because they support 
particularly large concentrations of birds or species 

of special conservation concern . Sites recognised 
in terms of the international Ramsar convention 

are wetlands deemed to be of national and global 
importance in terms of their ecology and hydrology .

Above: Cape Cross

Left: The 30 kilometre stretch between 
Swakopmund and Walvis Bay can hold over 13,000 
birds, making it the richest shoreline in terms of 
shorebird density anywhere in southern Africa .
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Below: Flamingos are often the most conspicuous 
birds in the wetlands of Walvis Bay . Maximum 
counts of over 33,000 Lesser Flamingo and over 
31,000 Greater Flamingo have been recorded .



104 105

Sandwich harbour is one of Namibia’s four Ramsar sites. This is a natural lagoon 
with two main wetland areas that have changed in size and shape over the years (see 
page 56). The northern, freshwater wetland is fed by an aquifer lying under the dunes, 
but it has shrunk considerably since the 1970s when it extended over several square 
kilometres. The 20 square kilometres of southern mudflats are inundated by tidal 
flows each day. The lagoon is protected from the ocean by a beach barrier that contin-
uously changes shape due to the long-shore currents and strong south-west winds. 
The highest count of 238,000 birds was made in 1998. Nowadays, Sandwich Harbour 
regularly supports over 50,000 birds in summer and over 20,000 in winter. Most of 
the birds are Palaearctic waders and flamingos. The density of shore birds may exceed 
7,000 birds/square kilometre, making it amongst the highest in the world.59

lüderitz lagoon is relatively sheltered by the Lüderitz peninsula and consists of 
salt-marsh vegetation in the upper tidal areas, with a large area of mudflats that is 
exposed during low tide. The total wetland area covers about 5 square kilometres, 
and is used by at least 28 species of wetland birds and shorebirds. The lagoon is not 
protected as a conservation area.Lüderitz harbour and lagoon .

The diversity of habitats in the Sperrgebiet includes 
mountains and plains, gullies and coastline . This, 
in combination with the tough climatic effects 
of fog, wind and winter rainfall, has resulted in a 
range of plant and animal species of which many 
are highly specialised . Many species are restricted 
to the winter rainfall areas, such as Hoodia alstonii 
(middle left) . The halfmens (middle right) only 
grows on steep fog-receiving slopes around the 
lower Orange River . Others, such as Tromotriche 
pedunculata (bottom left), are less specialised and 
extend south into the northern Cape . The Nama 
Padloper – Namibia’s only endemic tortoise – only 
occurs in rocky semi-desert areas south of Lüderitz 
(bottom right) .

Above: Once a natural harbour for whalers, 
Sandwich Harbour is one of the richest wetland 

areas in southern Africa .

Sperrgebiet. The Succulent Karoo biome (see Figure 28) is globally recognised as 
one of the world’s top 34 biodiversity hotspots due to its diverse succulent flora. At 
least 1,050 species of flowering plants and ferns occur there, which is nearly a quarter 
of Namibia’s entire complement of plant species. The area also has high numbers of 
endemic plants, reptiles and frogs as well as a variety of mammals and other animals.

Chapter 4 The Living Coast
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Southern islands (mercury island, ichaboe island, lüderitz Bay islands, Posses-
sion island). The islands off the southern Namib fall within the very productive 
Lüderitz upwelling cell (see page 36). Having largely rocky shores, the islands 
support relatively high densities of invertebrates and provide key foraging and 
breeding habitat for a large number of birds. Nine species of sea birds and one wader 
breed on the islands and many more species forage around them in summer. Up to 
145,000 sea birds have been recorded on the islands.60 Counts in 2005-2007 recorded 
18,400 Cape Cormorant nests, 10,400 Cape Gannet nests and 3,200 African Penguin 
nests.61 Other species are predominantly gulls and terns. Significant numbers of 
Cape Fur Seals occur in breeding colonies on most of the islands, but barriers have 
been built to keep them off Ichaboe and Mercury islands to avoid competition with 
breeding birds. Large-scale guano harvesting which began in the 1840s had consid-
erable impacts on birds such as African Penguins which prefer to nest in burrows in 
the guano. The removal of the guano forced them to breed in the open where their 
eggs and chicks were exposed to predation by gulls and seals, excessive heat during 
the day, and storms.  The islands were managed as nature reserves by South Africa 
from 1987 until March 1994, and are now within the Marine Protected Area that was 
proclaimed in July 2009.

The Orange river mouth covers 18 square kilometres and is subject to some tidal 
influence. A sand bank closes the mouth when river flow to the sea is low, and 
back-flooding then occurs, sustaining the high salt-marsh vegetation and a brackish 
lagoon. The flow regime of the river has been changed by the Gariep and Van der 
Kloof dams, with the result that the flow is more regulated, with smaller flood 
peaks and more sustained flows which keep the mouth open. However, very large 
floods occur following exceptional rainfall in the river’s catchment, such as in 1988 
and 2011. Over 20,000 birds of 32 resident species, six intra-African migrants and 
18 Palaearctic migrants are found there when flows are low and feeding areas are 
largest. At least 14 Namibian or South African Red Data species use the wetland.62 
There are 15 species of freshwater fish in the Orange River system, of which one is 
endemic to the lower stretches (the Namaqua Barb).63 The Orange River mouth is 
a trans-boundary Ramsar Site. Recent damage to the salt marshes has been caused 
by mining activities and road construction, as well as the altered flow levels. The 
mouth falls within the proposed trans-boundary Richtersveld–Sperrgebiet Park. An 
average of 11 cubic kilometres of water flows down the river to the mouth each year.

a closing observation...

Although there is such a contrast between life in the sea and in the desert, organisms 
in both of these mega-habitats require careful management and conservation. Not 
surprisingly, the reasons for this and the approaches to be taken are quite different.

Namibia’s marine area is subject to major environmental changes that have dramatic 
impacts on the productivity of the Benguela Current and its animal populations. 
The biggest changes are due to intrusions of warm water from the north, low levels 
of oxygen, red tides and eruptions of hydrogen sulphide and methane (see page 42). 
When these changes occur, losses are measured in billions of fish, plankton and 
other animals. Over the long term, the losses are natural and populations recover, 
but they have huge impacts on the fishing industry which requires dependable profit 
in the short term.

Over the last two centuries, the marine world has also been severely affected by 
human activities: whaling, sealing, the harvesting of guano and commercial fishing 
operations. These have had serious negative effects on many species; while some 
have regained at least some of their original populations, many others have yet to 
recover to any significant degree.

By contrast, few large-scale losses can be counted among terrestrial plants and 
animals. Life on the land ticks over slowly and the number of individual organisms 
is low. Most land along the coast has escaped human impacts. Many scars have also 

a

B

Above: Halifax Island supports the only African 
Penguin colony in Namibia that is increasing in 

numbers and can be seen just behind Dias Point 
– named after Bartolomeu Dias, one of the earliest 

explorers who dropped anchor in Lüderitz Bay  
in 1488 .

A – Mercury Island

B – Ichaboe Island

Below: Penguin Island in the distance, and 
Shark Island (which is no longer an island) in the 

foreground in Lüderitz .

The Orange River Mouth . The bright green fairways 
of the golf course are clearly visible from the air . 
The river mouth, mudflats, marshlets and islets 
near the mouth provide an area of sheltered shallow 
water which attracts substantial concentrations of 
wetland birds, many of which are migrants .
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Key points

•	 Upwelling	 cells	 bring	 nutrient-rich	water	 to	 the	 surface	 giving	 the	marine	
environment exceptionally high primary production and biomass of plants 
and animals. However, few marine species are endemic. The pelagic fisheries 
are one of Namibia’s most important renewable natural resources.

•	 The	marine	system	is	highly	dynamic.	Episodic	environmental	changes	occur	
due to intrusions of warm water from the north, low levels of oxygen, red 
tides and eruptions of hydrogen sulphide and methane. These changes may 
cause the loss of billions of fish, plankton and other animals.

•	 Namibia’s	islands	support	rich	kelp	communities	as	well	as	providing	breeding	
and resting places for seals and globally-significant populations of seabirds.

•	 Over	the	last	two	centuries	human	activities	such	as	whaling,	sealing,	harvest-
ing of guano and probably commercial fishing operations have had serious 
negative effects on many species. Some populations have partially recovered 
but many others have yet to increase to any degree.

•	 The	terrestrial	environment	supports	a	diverse	fauna	and	flora,	but	generally	
at low abundance. Many species have specialisations that are seldom seen 
elsewhere, including the use of moisture from fog by plants and animals.

•	 The	terrestrial	environment	 is	a	delicate	environment	where	recovery	 from	
the slightest damage takes many years or even centuries because the rates of 
reproduction and growth are so slow. Most land along the coast has escaped 
significant human impacts, however.

•	 The	Succulent	Karoo	biome	 in	 the	Sperrgebiet	has	been	 recognised	as	one	
of the world’s top 34 biodiversity hotspots due to its plant diversity and high 
concentration of endemic species and those with restricted ranges.

•	 The	coast	supports	vast	lichen	fields	of	global	conservation	importance.	Over	
100 species are estimated to occur in the Namib Desert, many being endemic 
to the Namib. The Sperrgebiet holds more than 90 species.

•	 Three	 coastal	 sites	 are	 designated	 as	 globally	 important	 Ramsar	 wetlands	
due to the birdlife they support. Walvis Bay has the most important coastal 
wetland in southern Africa and one of the top three in Africa. Sandwich 
Harbour can support over 7,000 birds/square kilometre, making it amongst 
the highest in the world. The Orange River Mouth periodically supports over 
20,000 birds of 56 species.

been obliterated by driving sands and corrosion, and so large areas appear as they 
were thousands of years ago, seemingly untouched and unperturbed. The living 
component of the terrestrial environment, however, generates far fewer dollars than 
the marine environment (see Chapter 6).

The terrestrial plants, animals and habitats of the coast deserve special attention for a 
host of reasons. This is a delicate environment where the timescale for recovery from 
the slightest damage or disturbance is measured in years, decades or even centuries 
because the rates of reproduction and growth are so slow. There is a high concentra-
tion of endemic species that live and depend on this tiny part of the world. Without 
protection, their populations could easily be jeopardised. There is a moral obligation 
for humans to respect other life, and to ensure that future generations can enjoy and 
benefit from life along the Namibian coast. Lastly, the terrestrial environment has 
much economic potential, as described in Chapter 7, and the development of this 
potential depends very much on keeping as much of the coast as unspoilt as possible.
 
Looking after the Benguela environment is much more of a challenge since the 
dynamic forces at work there are so enormous, and probably beyond human control. 
However, it is incumbent on everyone to ensure that those strategies which serve only 
to satisfy short-term greed are replaced by alternative ones which aim to perpetu-
ate the sustained health and use of marine resources. Whilst these comments apply 
particularly to the harvesting of fish and other marine resources, they are equally 
relevant to other often short-lived exploitative ventures that so often come the way 
of the Namibian coast (see Chapter 6).

Although tiny, at just 100 by 500 metres, Mercury 
Island regularly supports over 3,000 breeding 

pairs of African Penguin, making it one of the most 
important breeding sites for this species in the 

world . The African Penguin population declined 
from about 42,000 pairs in 1956 to about 3,400 

pairs in 2006 .
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While coastal zones around the world are often the most densely populated parts of 
a country, the exact opposite is true in Namibia. In fact, it is only in recent decades 
that comparatively large numbers of people have settled along the Namibian coast, 
mainly as immigrants from elsewhere in the country. In addition, almost everyone 
on the coast is concentrated in a handful of towns, rather than being scattered in 
fishing and farming villages, as is typically the case along many other coasts. The only 
remaining, long-standing residents are limited to a few hundred ≠Aonin (colloqui-
ally called Topnaar) people in Walvis Bay and along the Kuiseb River (see page 126).

The small population along the coast is to be expected, considering the aridity of 
the Namibian coast, and lack of surface water and arable soils in most places. In 
addition, much of the coast has been closed to settlement over the past century by 
the combination of protected areas and restricted diamond areas. Just a handful of 
urban hubs have been left open for habitation, largely for the pursuit of such modern 
economic activities as mining, commercial fishing, harbour trade and tourism, as 
described in the next chapter. The remainder of the coast remains closed and largely 
unscarred by human activity.

a brief history
Given the overall harshness of the coast, it is perhaps surprising to discover that 
coastal Namibia actually has a long history of occupation, with some stretches 
having been occupied intermittently for hundreds of thousands of years.1 Indeed, 
the earliest evidence of human activity on the coast was found at an archaeological 
site known as Gemsbok, close to the mouth of the Orange River. It is estimated that 
this site was occupied some 800,000 years ago.2 Archaeological remains from the 
Namib IV site, just south of the Kuiseb River, have been dated to between 400,000 
and 700,000 years ago.3 The remains of an extinct elephant, which had perhaps been 
hunted, were found at this last site. Part of a skull of an archaic Homo sapiens was 
found on the beach near the mouth of the Orange River in 1988. This well-preserved 
cranium was found out of geological context but from its morphology and compari-
son with other skulls it is estimated to be about 50,000-100,000 years old.4

Some of these finds were lucky ones since the chances of artefacts surviving long 
and then being found are obviously small. As a result, the number of known 
archaeological sites with very old artefacts – for example from more than 10,000 
years ago – are few, while newer ones are increasingly more abundant. 

While many archaeological sites have been found up and down the coast and some 
sites show that the coast has been occupied for a long time, it would be wrong to 
think that people lived everywhere. For example, people were absent from areas 
which lacked fresh water. Likewise, occupation has not been continuous. Rather, 
people have come and gone, moving west to the coast during wetter periods, and 

retreating east to permanent waters when more arid conditions set in. This was 
true for wet and dry seasons within a year, and also for wet and dry periods that 
lasted decades or centuries. For example, few archaeological sites have been found 
to represent occupation between 10,000 and 6,500 years ago, which suggests that the 
coast then endured several thousand years of extreme aridity.

Prior to one or two thousand years ago, everyone along the coast was a hunter-
gatherer, sustenance coming from various small animals and fruits, bulbs and 
melons, including the famous !nara melon (see page 84). The availability of water 
was more often a limiting factor than food, however. Settlements were therefore 
close to water, which was permanently available from seepages near rocky hills and 
from springs along ephemeral rivers, which also provided a relative wealth of food 
to hunter-gatherers.

Close to the coast, people could harvest food from the shore. However, it was only 
comparatively recently that the use of marine resources became intensive.5 The 
great majority of archaeological sites occupied onwards from about 2,000 years ago 
are dominated by piles of mussel and other marine shells. Such accumulations are 
known as middens, and it was doubtless such nutritious mussels, oysters and other 
sea foods that enabled people to live close to the coast. The remains of seals and 
seabirds show that they were also eaten, while the finding of a freshly dead whale on 
the beach would have been a bonanza. Structures built from whale bones have been 
found at the Ugab River Mouth.

Again, just where people could live was firmly determined by the availability of fresh 
water. Some coastal middens are up to five kilometres inland in the Kuiseb River 
area where they appear to be associated with springs. Here, shells of white mussel 
dominate the middens, some of which are 10 cubic metres in volume, although most 
are much smaller.

These coastal inhabitants have previously been referred to as strandlopers (Afrikaans 
for beach walkers), a term that reflects their hunting and gathering livelihoods, and 
perhaps nomadism. Lifestyles changed and broadened with the addition of pastoral-
ism following the arrival of domestic animals introduced by an expanding Bantu 
population. This may have happened as far back as 2,000 years ago, but it is only in 
the last 1,000 years that pastoralism became widespread along the coast, particularly 
in the central regions. Cattle and small stock became more and more common, and 
nomadic movements between the coast and hinterland were then guided both by the 
availability of pastures and the prospects of finding food to be hunted and gathered.

The Kuiseb Delta just inland of Walvis Bay provides a remarkably rich continuous 
record of occupation and changing economies over the past 2,000 years. Hundreds 
of archaeological sites have been found and documented here, making the Delta 
an extremely valuable archaeological resource which needs to be conserved.  

A Middle Stone Age blade with a denticulate edge .

Above: A !nara knife lying in a midden of white 
mussel shells .

Below: The only case known in Namibia of whale 
bones being used for building material is near the 
Ugab River mouth .
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The thousands of artefacts provide a historical sequence from those typically left 
by hunter-gatherers between 1,000 and 2,000 years ago to ones that reflect how 
pastoralism became increasingly prominent during the past 1,000 years. And then 
from the late 15th century onwards, new artefacts occur, indicating that trading with 
seafarers became an important addition to the economy of the coastal residents. For 
example, sites dating from before trading began are middens of shells, animal bones 
and hearths with indigenous pottery, ostrich eggshells and stone tools. Thereafter, 
glass beads and bottles, copper and metal artefacts, coins, !nara knives, smoking 
pipes, and imported pottery are added to the assemblages of artefacts.

major economic and political events affecting the coast 
over the past 250 years

year events

Late 1700s Whaling and sealing

1840s to 1860s The heyday of guano mining

1861 to 1878 Britain claims guano islands and Walvis Bay

1884 Germany claims mainland Deutsch-Südwestafrika

1908 Diamond rush south of Lüderitz

1910 Walvis Bay and islands become part of the Union of South 
Africa

1915 to 1920 South Africa takes over administration of Namibia

Late 1920s Diamond mining moves south to the Orange River area

1950s Beginning of commercial fishing

1960s to 1970s Heyday of commercial fishing and collapse of stock

1960s Rock lobster boom and collapse

1970s Uranium mining begins at Rössing

1980s Deep-sea Red Crab boom and collapse

1990 Namibian independence; 200 nautical mile economic zone 
established

1990s Offshore diamond mining begins; uranium prices collapse

1994 Walvis Bay and islands added to Namibia

2000s Renewed interest and rush on uranium

These stone circles near Cape Frio show the 
perimeters of houses and cooking shelters .

An archaeologist recording finds from a settlement 
site along the Namib coast .

The Portuguese explorer Diego Cão was the first recorded European to land on 
Namibian shores at Cape Cross in 1486, although most mariners subsequently 
avoided the arid south western coast of Africa, preferring to replenish their supplies 
on the more luxuriant east coast.6

The discovery of the shipping route round Africa to Asia opened up the spice trade 
to Europe which was exploited most successfully by the Dutch in the 17th and 18th 
centuries.  Navigating the west coast of Africa required setting up supply bases but 
early attempts by the Dutch in the 17th century to establish contact with people on 
the west coast were evidently unsuccessful, discouraging early settlement and further 
exploration of the Namib coast.7  Few records of early contact thus exist8, but copper 
coins found on the coast near Meob Bay probably originate from the Verenigde 
Oostindische Compagnie (VOC, translated as the Dutch East India Company) ship 
Vlissingen, a vessel which was lost at sea in 1747 9. The coins were minted in Middel-
burg, The Netherlands in 1746 and the vessel was on an outward voyage to the east. 
Any survivors of this and the many other shipwrecks described below may have 
established the first interactions between foreign mariners and Namibians. 

Some contact with the outside world had, however, definitely been established by 
1786 when Captain T.B. Thompson of the British Royal Navy found local people at 
Walvis Bay in possession of glass beads and iron goods. They also requested goods 
such as tobacco and brandy, again showing that they had prior knowledge of these 
foreign commodities. Thompson’s brief was to explore the Namib coast and inves-
tigate the Orange River mouth as a possible port for use by the British as a penal 
colony, later established at Botany Bay in Australia10. However, he failed to find the 
river mouth – a fact which illustrates the difficulties of mapping this coastline. Other 
seafarers explored the Namib coast in search of safe bays and to establish trading 
links with local inhabitants later in the eighteenth century.  The Hydrographic Office 
of the Royal Navy conducted regular surveys of the coast to facilitate navigation in 
these waters11.

The first groups known to have traded with coastal people on a significant scale were 
American whalers and sealers in the latter half of the 18th century. Having discov-
ered the rewarding whaling grounds off the south-west African coast, the whalers 
needed to replenish their stores of meat and water which they did by trading goods 
such as tobacco, rum, tin ware, wire, cloth and soap. By the end of the 18th century 
it was estimated that 20 to 30 American whaling ships stopped in Walvis Bay every 
season.12 Whale carcasses from which the blubber had been stripped would have 
provided coastal inhabitants with occasional windfalls of meat.

The second major influx of foreigners to the Namib coast started in 1842 after British 
merchants became aware of significant deposits of guano on islands off the Namib 
coast. These had been reported in the journals of an American sealer, Benjamin 
Morrell in 1832.  The greatest number of vessels recorded at Ichaboe Island was 460 

A painting by Thomas Baines from 1864 of Topnaar 
people with spears that were used for catching fish. 
The new and developing settlement of Walvis Bay 
can be seen in the background .
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in December 1844 but by the middle of 1845 this guano resource was depleted.13  The 
guano was largely exported to Europe for use in gunpowder and as fertiliser. Ships 
visiting the islands put in at Walvis Bay and other localities for replenishments. 

The British presence on the Namib coast grew with its commercial activity on the 
guano islands and in response to competition for resources from Germany. Ichaboe 
Island was annexed by Britain in 1861; the other islands followed in 1866 and Walvis 
Bay in 1878. Merchants from the Cape, the De Pass brothers and a certain Captain 
Spence went into partnership in an attempt to control the lucrative guano trade. 
They also came to an agreement with Chief David Christian from Bethany for the 
coastal mining rights, mainly for lead and zinc.

“View of Ichaboa” .  A sketch of guano ships at 
anchor off Ichaboe Island in January 1845 . This 

sketch is from the log of the brig Forrester .

The African Penguin population was severely 
affected by guano harvesting as they prefer to nest 
in burrows in guano where their eggs and chicks are 
protected from predation and heat . The population 
has not recovered, as shown by the contrast in 
these photographs of Halifax Island taken in 1939 
(left) and 2004 (right) .

Although Germany had not participated in much of the early scramble for Africa, 
it had expanded its commercial interests in the interior of the country. This led to 
Germany’s claim in 1884 of the territory that became known as German South West 
Africa. In 1883 Chief Josef Fredericks, the successor to David Christian, sold to 
Adolf Lüderitz the area between 26°S and the Orange River and which extended 20 
geographic miles inland of the coast (equivalent to about 148 kilometres).14  Lüderitz 
then consolidated his position by entering into further treaties with Fredericks. None 
of his enterprises flourished, however, and in 1885 the Deutsche Kolonialgesellschaft 
(DKG, translated as German Colonial Society) took over all his interests. Meanwhile 
De Pass and Spence were left with the guano islands, the areas around Sandwich 
Harbour, Hottentot Bay and Pomona, but they knew nothing of the diamond riches 
lying there. It was only with the discovery of diamonds near the coast in 1908 that 
significant economic development began on the coast, which was to have such an 
enduring influence on both the coast and the country as a whole.15

The first diamond was found by Zacharia Lewala while clearing wind-blown sand 
off the railway inland of Lüderitz. The exact location of his find remains unknown, 
but it was probably somewhere near Grasplatz where he was based. He passed the 
diamond on to his supervisor, August Stauch, who already had two exploration 
claims in the area. After Stauch took his find to the DKG in Swakopmund a major 
rush for diamonds began. To control the diamond fever the German government 
rapidly put into place an exclusion zone which was similar in extent from north to 
south as the land originally bought by Lüderitz but approximately 100 kilometres 
wide. This became known as the Sperrgebiet (meaning ‘forbidden zone’) and was 
later to become Diamond Area I (see page 16). Some of the early discoveries were 
enormously rich and a few deposits that were mined then have subsequently been 
re-mined on several occasions. Soon after the discovery of the coastal diamonds 
it was recognised that they were associated with beach deposits, and this focused 
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Following whales and seals, the next set of 
resources to attract the attention of foreign 

enterprises was guano, which was first discovered 
in 1842 . Here, a group of men dig and heap guano 

produced by African Penguins .

Many migrant workers came from northern Namibia 
to work on the diamond fields, having a substantial 
impact on the economy there .
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attention on the actual coastline. This focus on coastal diamonds has continued 
until today, and the scars of diamond exploration and failed mining attempts remain 
visible from the Orange to the Kunene River.

Kolmanskop, Elizabeth Bay, Pomona, Bogenfels, Stauchslager and other mines 
were developed during those early years. The aftermath of World War I however 
saw Germany lose control of the territory and many mines closed. After the war 
Ernest Oppenheimer amalgamated the fragmented mines, forming the Consoli-
dated Diamond Mines of SWA (CDM) in 1920. This marked the beginning of South 
Africa’s commercial interests in Namibia, since all previous trading and mining 
activity had been by the Germans, Americans and British.16

When Jack Carstens discovered diamonds south of the Orange River mouth in 
1926, the attention of miners moved to Oranjemund which gradually overtook 
the more northerly mines to become the hub of diamond mining. Diamond Area 
II was proclaimed in 1939, extending from the northern boundary of Diamond  
Area I to about 50 kilometres south of Walvis Bay and 100 kilometres inland. 
However, exploration and mining activity in Diamond Area II was limited and all of 
the area was ultimately de-proclaimed and incorporated into the Namib-Naukluft 
Park in 1986 (see pages 16 and 17).

While the depression years of the 1930s and the outbreak of World War II in 1939 
severely hampered mining, the diamond industry remained resilient and CDM 
survived these crises. Now in the form of the Namdeb Diamond Corporation, a 
partnership between de Beers (of which CDM was a subsidiary) and the Namibian 
government, this company remains a major contributor to the Namibian economy 
(see page 138). 

The presence of radioactive minerals was first recognised in Namibia by Ernst 
Reuning in 1910, but the most significant early discovery was in the Rössing area by 
the Louw family in 1928. They claimed the area and exploration began by companies 
such as Anglo American in partnership with the Louws. However it was not until 

the 1970s that active exploitation of this resource began, heralding the start of the 
next phase of mining development on the coast. The development of Rössing Mine 
stimulated growth in Swakopmund, and a resurgence of this happened in the late 
2000s with the development of a new mine at Langer Heinrich and the exploration 
for more uranium resources (see page 144).

Relatively little is known about the beginning of the offshore fishing industry. 
Although people had foraged for sea food along the coast of south-western Africa 
for thousands of years, it was demand for canned, processed fish during the Second 
World War that stimulated the development of large-scale fishing. In the south-
east Atlantic, this started during the early 1950s and skyrocketed to the heyday of 
commercial fishing which lasted for some 15 years between the mid-1960s and late 
1970s.17 Fishing fleets converged on the south-east Atlantic to focus their nets on 
pelagic Sardines or Pilchards. When their catches declined, attention switched to 
Mid-water Hake until their numbers too fell sharply. Anchovies and Horse Mackerel 
became substitutes, but their harvests likewise also later dropped (see page 149). 
Interspersed with these ups and downs were different booms and collapses of West 
Coast Rock Lobster and Deep-sea Red Crab harvests (see page 149), while just the 
same has happened more recently to Orange Roughy.

The British Government placed Walvis Bay under 
the administration of the Cape Colony in 1894 . 
Walvis Bay and the islands were then included in 
South Africa when it became a union in 1910 . 
They remained part of South Africa until March 
1994 when they were included within Namibia .

Chapter 5 People of the Coast

The original discoveries of diamonds were amongst 
the richest in the world, so rich that the diamonds 

could be picked up off the surface of the land . 
The photograph to the right shows a crew crawling 

across the ground picking up diamonds and 
placing them in tin cans which were hung around 

their necks . Elsewhere, gravels were sieved to 
concentrate the material from which the diamonds 

could be sorted and retrieved, as shown in the 
small photograph .
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Although Namibia now controls fishing in its territorial waters and exclusive 
economic zone (EEZ), exploitation of marine resources was a veritable free-for-all 
before independence. Hundreds of foreign trawlers from many countries converged 
on the rich waters each year, carrying off hundreds of tonnes of fish for free. The 
majority of foreign trawlers were from the former Soviet Union, Spain, Romania 
and Poland. Statistics assembled by the International Commission for South-East 
Atlantic Fisheries (ICSEAF) indicate that over three million tonnes were taken out 
of the south-east Atlantic annually during the ‘best’ years. However, the hauls were 
probably much bigger since many foreign vessels would have had little reason to 
report the size of their catches.18

Shipwrecks
The combination of thick fog, strong winds and heavy swells make the Namibian 
coastline a hazardous area for ships. Just how risky is well illustrated by the fact that 
around 300 shipwrecks have been identified, with a further 200 relics that can not 
be identified.19 The cold water of the Benguela Current is also dangerous for ship-
wrecked sailors: death can result after five hours when a person is immersed in water 
of 15°Celsius or less. Since many early incidents occurred far offshore lots of sailors 
must have perished in the cold water before reaching the shoreline. In addition, the 
strong current makes it hard to swim to the beach even from relatively close inshore.

Most wrecks have been poorly preserved on the Namibian coast, the fierce winds 
and currents breaking them up and driving them northwards. One of the few wrecks 
still preserved is that of the Otavi because it lies sheltered behind the headland at 
Dolphin Head near Mercury Island; the Otavi struck land in 1945 while carrying a 
cargo of guano. Many of the wrecks are clustered in areas which are more hazardous 
than others, while others are in places where many ships congregated (Figure 36). 
For example, the 45 wrecks known from around Ichaboe Island alone hail back to 
the guano boom in the mid-1840s when several hundred ships at a time were loading 
guano. However, there seems to be no obvious reason for the clusters of wrecks in 
the Ambrose Bay-Ugab River mouth area on the Skeleton Coast.

The oldest known wreck on the Namibian coast, indeed the oldest in sub-Saharan 
Africa, was discovered close to Oranjemund in April 2008 during diamond mining 
operations. A particularly fascinating find, this wreck is thought to be the Bom 
Jesus, a trading vessel (called a naus) en route to India from Lisbon, which was lost 
sometime around 1533.20 Clues as to the vessel’s origins were provided by coins 
found with the wreck, in particular the coins of King João III of Portugal which 
were known to have been minted between 1525 and 1538, after which they were 
recalled and melted down. The 22 tons of copper ingots found with the ship also 
indicate that the vessel was probably on its outward journey to the east, carrying 
money to use for trade. The finding of many Spanish gold pieces associated with this 

Portuguese wreck was initially puzzling, but the discovery of a letter indicating that 
some Spaniards had invested in the fleet subsequently explained this oddity. Of 21 
Portuguese ships lost on their way around Africa to the east between 1525 and 1600, 
only the Bom Jesus was recorded as being lost near Namibia.

Above: The Henrietta Spashetti was a 100 tonne 
fishing vessel which ran aground near Torra Bay in 

July 1968 . Everyone on board made it safely to the 
shore .

Below: The Zeila was a fishing vessel sold for scrap 
to an Indian company . She broke free from her 

moorings in August 2008 and became stranded 
14 kilometres south of Henties Bay . A similar fate 

befell the Kolmanskop which was wrecked just 
south of Swakopmund in 2006 .

a

c
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The Bom Jesus, photographed from directly above 
the wreck, and some of the treasures and artefacts 
found in and around the remains of the vessel: 
A - old coins 
B - pewter utensils
C - an anchor
D - ivory .

We know nothing, or almost nothing of the sagas that must have accompanied each 
of the hundreds of wrecks. They and their crews simply vanished! However, many of 
them must have seen the kinds of drama that struck the wreck of the Dunedin Star, 
for which we do have a detailed record.21 This British cargo ship hit a submerged 
object and then beached in November 1942 near Cape Frio. All 21 passengers and 
42 of the 85 crew reached shore but were immediately hit by the extreme heat of the 
day and bitter cold of the night. No water, food or shelter was to be found. Luckily, 
two overland expeditions and four ships were sent to rescue them. The vessels saved 
the remaining 43 crew members but waves prevented them from rescuing the shore 
party. Meanwhile the overland vehicles struggled through soft sand and crossings of 
rivers in flash flood. One of the rescue ships sent from Walvis Bay, the tug Sir Charles 
Elliott, herself ran aground further south with the loss of two lives, the only deaths 
in the entire saga. As part of the rescue attempt, a Ventura bomber landed near 
the wreck but then got bogged down in the sand. Other aircraft later parachuted 
supplies to the castaways while additional supplies were floated onshore from the 
naval vessels. The first overland convoy eventually reached the survivors 13 days 
after the vessel had run aground, and evacuated them. 
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But the drama was not yet over. In late January 1943 a team was sent to free the 
stuck Ventura bomber. This they achieved, but having successfully taken off, one 
engine seized 45 minutes into the flight causing the plane to crash land in the surf. 
Again with a stroke of good fortune, the crew survived and managed to walk the 50 
kilometres to the Sarusas Fountain in time to intercept the convoy that had been 
sent to free the aeroplane. 

One of the few wrecks that remains relatively intact is the wreck near Conception 
Bay of the 2,272 tonne Eduard Bohlen which now lies in an incongruous setting 
some 370 metres inland due to the shifting shoreline (see page 57). She was on a 
voyage from Swakopmund to Cape Town in September 1909 when she ran aground 
in thick fog. The shell of the ship is now home to Brown Hyaenas, while many of her 
original fittings are in private homes in Namibia.

Even ships with modern navigational equipment are not immune from running 
aground on this shoreline. The Suiderkruis, a modern trawler with state-of-the-art 
navigation and radar equipment ran aground near Möwe Bay in 1976 on her maiden 
voyage. Little remains of this wreck today.

Above: The Eduard Bohlen was a 2,272 tonne 
steamer that now lies far inland . The hull of the 

ship offers protection to animals such as  
the Brown Hyaena .

Below: The wreck of the Otavi in Spencer Bay is 
relatively well preserved in comparison to most 
Namibian wrecks as it lies on the northern side 
of Dolphin Head where it is protected from the 

southerly winds and ocean swell .
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Lüderitz
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Cape Fria

Wlotzkasbaken

Toscanini

Torra Bay

Terrace Bay

Möwe Bay

Cape Cross

Henties Bay

Oranjemund

Swakopmund

Conception Bay

Elizabeth Bay

Chameis Bay

Angra Fria

Sandwich Harbour

Kunene River mouth

Meob Bay

St. Francis Bay
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Ichaboe Island
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Possesion Island
Figure 36. About 300 ships are known to have 
been wrecked off the Namibian coast, while there 
is evidence that at least another 200 ships also 
may have been lost in these waters . The map shows 
the known locations of some wrecks, whereas 
others were simply reported as having gone down 
somewhere off the Namibian coast .
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The people of today
From what has been described so far, it is clear that the coast has seen many rushes: 
of people rushing to kill whales and seals, then to scrape, bag and export guano, 
then to mine for diamonds, and more recently in pursuit of various kinds of fish and 
lobsters. Nowadays, Namibians talk about the new rush on uranium that might be 
mined along the coast. 

These are all rushes in pursuit of commodities and wealth. But the coast has also seen 
a more gradual influx over the past few decades of people to coastal towns. Most 
people have been attracted by economic prospects which have steadily expanded, 
while others have been drawn by the recreational and aesthetic pleasures offered by 
the coast, as well as the milder climate than in the interior.

Numbers of people

In 2010, the entire population of the coast numbered approximately 143,000 residents, 
three-quarters of whom were in the central section of the coast in the harbour city 
of Walvis Bay and the resort town of Swakopmund. North of Swakopmund, the only 
sizeable concentration of people is at Henties Bay which has a resident population 
numbering about 4,500. And to the north of this, along the 480 kilometre coastline 
of the infamous Skeleton Coast Park, the only residents are park staff, some police 
officers, tourist concession operators and scattered miners. 

However, the number of people at the coast changes dramatically seasonally, with 
a huge influx of visitors to parts of the central coast in December and January. 
The greatest influx is to Swakopmund, but the populations of such places such as 
Wlotskasbaken, Henties Bay, Terrace Bay and Torra Bay may double or treble during 
holidays.

The entire coast to the south of Walvis Bay has only two towns, totalling approxi-
mately 25,000 residents. The first is Lüderitz, sandwiched between the sand sea of 
the Namib Naukluft Park to the north and the Sperrgebiet National Park to the 
south. The second is the mining town of Oranjemund which owes its existence to 
diamonds and associated mining operations. Oranjemund is currently managed by 
the Namdeb Diamond Corporation for their employees and associates, and is acces-
sible only to people with authorisation from Namdeb. Currently, approximately 
9,000 people have access to Oranjemund.

Outside these five urban centres, people live in only a few other places in the coastal 
regions. These consist largely of staff and families associated with the Ministry of 
Environment & Tourism, particularly at Möwe Bay, Ugabmond, Springbokwasser, 
Ganab and Naukluft. Additional settlements are found at Cape Cross, Wlotskas-
baken and the scientific research centre at Gobabeb on the Kuiseb River.

The coastal population is relatively small but has 
grown enormously in recent decades . The towns of 
the coast also experience massive seasonal influxes 
of visitors .
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There are also several settlements along the Kuiseb River occupied by about 350 
people of the ≠Aonin (also called Topnaar) group. The river provides a narrow linear 
oasis of riparian woodlands suitable for limited stock farming as it winds its way 
between the northern gravel plains and southern sand sea.22 These are perhaps the 
only rural inhabitants along the entire coast even though most of the households 
are supported by remittances provided by relatives working in towns. Other income 
is provided by stock farming (primarily goats) and the harvesting of !nara melon 
fruits. Some of the harvest is sold while the rest is used for domestic consumption. 
Traditionally people moved nomadically along the river between natural pools and 
springs called gorras, but permanent settlements developed along the Kuiseb when 
water from boreholes was provided in 1979. Nonetheless, people still move in and 
out of the area, especially to and from Walvis Bay where many ≠Aonin people have 
settled in recent years.

The only other farming activities along the coast consist of a small number of plots 
(mainly for vegetables) along the Swakop River just inland; the oyster farms at 
Lüderitz, Walvis Bay and Swakopmund, and small-scale seaweed cultivation and 
harvesting in the Lüderitz area (see page 153). Other farms for abalone, mussels and 
scallops may be established at Lüderitz.

Although the coastal population is relatively small, its size has grown enormously in 
recent decades (Figure 37). Much of the overall growth has been in the biggest towns 
of Walvis Bay and Swakopmund. In the 30 years since 1980, the number of residents 
in Walvis Bay has more than trebled, while Swakopmund and the other towns have 
doubled their populations over the same period. Many of the new residents were 
attracted by opportunities stemming from the expansion of economic activities, 
such as harbour trade, tourism and mining. However, urban growth in these and all 
other towns in the country has also been driven by migration from rural to urban 
areas by people hoping to earn cash incomes rather than being limited to food-based 
subsistence.

Walvis Bay’s current growth is largely fuelled by the expansion of harbour trade, 
but this may be surpassed by the impacts of the uranium mining industry if it 
develops to the extent that has been predicted (see page 145).23  Much of that growth 
is expected to be in the vicinity of Swakopmund where some predict that as many as 
5,000 new jobs will be created in the mining and utility (mainly water and power) 
industries up to 2013. Many more jobs should come from outsourced operations 
and developments associated with the mines.24 If each job supports several family 
members, populations and demands for housing and other services in the central 
coastal towns can be expected to increase dramatically in the next few years.

Population estimates for the main coastal urban centres over the past 20 years25

1991 2001 2006 2010  
(estimate)

Walvis Bay 21,249 42,015 57,749 70,000

Swakopmund 17,670 26,309 34,886 40,000

Henties Bay 1,602 3,408 4,177 4,500

Oranjemund 4,855 7,789 7,615 9,000

Lüderitz 7,700 12,607 16,000 19,500

TOTal 55,067 92,128 120,427 143,000

The structure of the population26

A typical population profile for a developing country has a classic pyramid shape 
with a broad base reflecting a high proportion of children. The pyramid narrows 
upwards since fewer people of each age group were born and fewer survived in the 
past than nowadays.

However, the urban centres on the coast have population pyramids very different 
from this typical shape (Figures 38 and 39). For example, Swakopmund, Walvis Bay 
and Lüderitz show a pronounced bulge in their profiles for age groups between 20 
and 39, and relatively lower proportions of young people. This is a clear consequence 
of the substantial influx of people of working ages attracted by the possibilities of 
jobs and cash incomes. In Walvis Bay, Lüderitz and Oranjemund two-thirds of the 
inhabitants fall within the working age groups of between 20 and 65. In all of the 
urban centres there are more working age men than working age women.
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The proportions (as percentages) of males and 
females in each coastal town

Females Males

Henties Bay 50 50

Swakopmund 48 52

Walvis Bay 45 55

Lüderitz 45 55

Oranjemund 44 56

Figure 37. All the towns along the coast have 
grown rapidly in recent decades, and Walvis Bay 
has now become the second largest urban centre in 
Namibia . Only Windhoek is larger, while Rundu in 
Kavango Region is close to the size of Walvis Bay .

Sprawling townships have expanded in recent 
years, especially informal shanty towns such as 

the DRC outside Swakopmund (above) and more 
formal developments at Kuisebmond in Walvis Bay 

(below) .
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The structure of Oranjemund’s pyramid follows the shape expected for a mining 
town: the proportions of younger and older people are roughly similar with rela-
tively few people older than 60, there is a much higher proportion of males than 
females, and there is a contraction of numbers at the high school/tertiary education 
ages. Henties Bay only came into existence in 1967 and developed primarily as a 
holiday town and fishing resort. It too has disproportionally high numbers of people 
aged 20-39 who are attracted to the potential economic opportunities in the town.

females males

age groups age groups

0 - 19 20 - 64 65+ 0 - 19 20 - 64 65+

Henties Bay 18 28 4 17 29 4

Swakopmund 18 28 2 17 33 2

Walvis Bay 16 28 1 15 38 2

Lüderitz 16 28 1 16 37 2

Oranjemund 16 27 1 15 40 1

..

.
.

.
Walvis Bay

Lüderitz

Oranjemund

Henties Bay

Swakopmund

Figure 38 and table . Percentages of each town’s 
population in different age groups of females and 

males . Young women and men aged less than 
20 years make up 30-35% of the total, while 

people aged 65 and older comprise 2-8% of the 
populations in different towns .

65 +
20 - 64 years
0 - 19 years

Female

65 +
20 - 64 years
0 - 19 years

Male

Where do the people come from?

With so many of the middle age groups of people in the urban centres comprising 
migrant workers, it is interesting to determine the origins of the coastal population. 
The pie diagrams in Figure 39 show the proportion of people in each town who were 
born in different areas to show the origins of the coastal population.

 Rapid population growth, especially at Walvis Bay 
and Swakopmund, has led to increased demands 

and prices for housing . Supplies of water, electricity 
and other services have had to increase to meet the 

demand .

Figure 39. The age pyramids show the structure 
of each town’s population; females are on the left, 
and males on the right. The pie diagrams reflect 
the origins of people living in each town, each slice 
indicating the proportion of people born in different 
places .
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Overall, about 80% of the population was not born in coastal towns. Put another 
way, only about one person out of five was born on the coast, and the great majority 
of those ‘one-in-fives’ are children. Most adults were thus born elsewhere and then 
moved to work and live on the coast. While about one quarter of the residents in 
Swakopmund, Walvis Bay and Lüderitz were born in their current home town, only 
10% of Henties Bay residents were born there. 

Chapter 5 People of the Coast



130 131

Many more migrants come from the four north-central regions (Omusati, Oshana, 
Ohangwena and Oshikoto) than from any other of the regional groupings shown 
in Figure 39. The proportion of people from the four north-central regions in each 
town is as follows: Lüderitz (44%), Oranjemund (37%), Walvis Bay (37%) and 
Swakopmund (29%).  A relatively high proportion of residents (40%) in Henties Bay 
were born in Kunene or elsewhere in Erongo.

1992 1994 1996 1998 2000 2002 2004 2006 2008

10

20

30

0

%

2010

Swakopmund
Walvis Bay
Lüderitz

Figure 40. Rates of HIV infection (as percentages) 
among samples of women attending antenatal 
clinics. The actual figures are shown in the table.

For many decades, men of working ages dominated 
the coast’s population, providing their labour largely 

to the mining and fishing industries. Many of the 
workers were migrants, regularly moving from and 

back to their homes elsewhere in the country, while 
other workers shifted to the coast permanently . 

Recently, more immigrants have been attracted to 
work in the tourism industry, including the selling 

of crafts (opposite) .

Compared to many other areas of Namibia, the coast presents a healthy environment 
since tropical diseases, such as malaria and bilharzia, are absent. However, coastal 
towns have not escaped the scourge of HIV and AIDS. National surveys of HIV 
infection rates in pregnant women have been undertaken every two years. Although 
the subjects of the survey are women aged 15 to 49, studies have shown that their 
infection rates reflect the rates of infection in the population as a whole. Along the 
coast, only the main towns of Swakopmund, Walvis Bay and Lüderitz are included 
in the surveys. The latest survey, undertaken in 2010, indicates that Walvis Bay has 
the highest HIV prevalence (20%), followed by Lüderitz (18%) and Swakopmund 
(18%).27 To put this in a national context, the highest rate in the country is at Katima 
Mulilo in Caprivi (35.6%) while the national average is 18.8%.

year Swakopmund Walvis Bay lüderitz

1992 3 No data No data

1994 7 No data No data

1996 17 No data No data

1998 15 29 No data

2000 22 28 No data

2002 16 25 No data

2004 28 26 22

2006 17 22 22

2008 14 21 20

2010 18 20 18
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Key points

•	 Archaeological	remains	indicate	that	people	have	lived	along	the	coast	for	at	
least 800,000 years.

•	 Prior	to	two	thousand	years	ago	people	were	nomadic	hunter	gatherers,	their	
movements being governed largely by the availability of water and food. 

•	 Cattle	 and	 small	 stock	 farming	 –	 or	 pastoralism	 –	 became	 increasingly	
prominent over the past one thousand years. Hundreds of sites occupied 
during this period have been documented.

•	 The	first	interactions	with	‘outsiders’	occurred	following	the	arrival	of	Portu-
guese vessels in the late 15th century; however, contact with the outside world 
only became regular over the past 200 years with the advent of whaling and 
harvesting of guano from the coastal islands.

•	 All	the	islands	and	Walvis	Bay	were	annexed	by	the	British	in	1866	and	1878	
respectively, in response to competition for resources from Germany. In 1884 
Germany laid claim to German South West Africa (Namibia as we know it 
today).

•	 The	finding	of	diamonds	 in	1908	near	Lüderitz	 led	 to	a	diamond	rush	and	
the designation of the Sperrgebiet as a restricted-access area for mining only. 
Nowadays, most diamond mining has shifted offshore. Diamond mining 
remains a major contributor to the Namibian economy. 

•	 Over	300	vessels	 are	known	 to	have	met	 their	demise	along	 the	coast.	The	
oldest known wreck is the Bom Jesus, a Portuguese vessel dating back to 1533.

•	 In	2010	the	population	along	the	entire	coast	numbered	about	143,000	people	
living in five urban centres: Oranjemund (9,000), Lüderitz (19,500), Walvis 
Bay (70,000), Swakopmund (40,000) and Henties Bay (4,500). The only rural 
inhabitants are the Topnaar or ≠Aonin people who live along the Kuiseb 
River.

•	 Only	one	 in	every	five	people	currently	 living	at	 the	coast	was	born	at	 the	
coast. The majority of migrants come from the four north-central regions, 
and there are substantially more working-age males than females in Oranje-
mund, Lüderitz and Walvis Bay.

future generations…

For hundreds of thousands of years the coast was sparsely populated, as much of it 
still is. The early inhabitants were often nomadic, spending much of their time on 
the move up and down the coast, and from east to west between the coast and the 
interior. The resources they pursued were animals to hunt, food to gather, water to 
drink, and pastures for livestock during the last thousand years.

Then, over the past 250 years, came waves of fortune-seekers with the coast being the 
axis along which many indigenous Namibians ‘met’ the outside world. Each wave of 
new-comers were in pursuit of a new resource. Many left when the commodity was 
depleted, while others stayed and moved on to new enterprises. For a long time, the 
coast was the only interface between the people of the interior and the rest of the 
world. A handful of towns were established on the coast, and these have continued 
to grow, often in spurts as new resources are discovered and exploited. 

Given this pattern of development in the past, what pathways of growth can we 
expect in the future, and how will these affect the coastal environment? Will new 
enterprises continue to be largely driven by foreign interests and markets? Will 
resources exploited along the coast continue to support much of the Namibian 
economy? Will our planning for the future have horizons measured in years, or 
decades or centuries? What scars and opportunities will be left for future genera-
tions? How can we best use the coast without destroying its very character? Some of 
these and other tough questions are addressed in Chapter 7.
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The coast is far more valuable economically than the small population along 
Namibia’s seaboard suggests, and it is fair to say that the coast is the heart of the 
Namibian economy. It is here that high proportions of Namibia’s income are derived 
from mining along the coast, trade through its harbours, marine fishing and fish 
processing, and tourism. These and other economic activities form the subject of 
this chapter.

While the coastal economy has grown rapidly over the past century, the values of 
many of its natural resources and the associated economic activities have risen 
and fallen. For instance, after more than 100 years of mining, onshore diamonds 
have been largely depleted, tourism and uranium extraction are comparatively new 
industries on the rise, while the fishing industry has switched several times to focus 
on new species once the stocks of previous target species fell. 

Namibia’s national economy as a whole is largely based on the use of natural 
resources.  The four main sectors – in order of contribution to national Gross 
Domestic Product (GDP) – are mining, tourism, agriculture and fishing. In 2008, 
the mining industry countrywide contributed nearly 16% to the Namibian economy 
and fishing (including processing) about 5%.1 Most mining and all fishing is along 
the coast where tourism also generates considerable revenue.  Accurate estimates for 
tourism’s contribution to GDP are not available, but the total contribution – indirect 
and direct – across the whole country was estimated at 14.2% in 2006.2

The following figures provide estimates of different sectors’ contributions to Gross 
National Income (GNI), which is very similar to GDP (see the Glossary).3 Even 
though the estimates are for 2006, the overall patterns and orders of magnitude have 
not changed.

•	 Diamond	mining	-	N$4,433	million	and	about	53,000	jobs
•	 Commercial	fishing	–	N$4,168	million	and	approximately	41,500	jobs
•	 Guano	harvesting	-	N$6	million	and	six	jobs
•	 Sealing	–	provided	some	15–20	jobs
•	 Salt	-	N$11	million	and	some	128	jobs
•	 Recreational	angling	-	N$56	million	and	270	jobs
•	 Mariculture	-	N$17	million	and	about	150	jobs
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Figure 41. Major mineral resource areas and mining 
activities in the coastal zone of Namibia .

Namibia is a major producer of gem quality 
diamonds .  The onshore production is now in 

decline after more than 100 years of mining and 
most effort is now focused offshore using large, 

purpose-designed vessels .

Drilling to evaluate diamond resources before the 
actual mining stage .
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miNeralS 

The mining sector of Namibia was very much the backbone of the economy for 
many decades before national independence, with taxes and royalties from mining 
providing the lion’s share of national revenue. Amongst the most valuable mineral 
resources were diamonds, uranium, copper, lead and zinc as well as gold, together 
with some semi-precious gemstones. The 1990s, however, saw a general decline in 
mining activities and revenues because some resources were exhausted or mines 
became uneconomical as a result of declining demand and prices. For example, 
demands for tin, uranium and copper dropped substantially, which led to the closure 
of some mines such as the copper mines at Tsumeb, Kombat and Matchless, and 
the Uis tin mine; the downscaling of others, Rössing uranium mine, for instance, 
or shifts to new reserves, such as the development of offshore diamond mining by 
Namdeb. 

However, these trends have been reversed due to greater demand recently for some 
of these minerals. The best examples are the high uranium and copper prices that 
have led to resurging interest in these commodities in Namibia. Certain old explora-
tion projects have been reborn and old mines reopened.

Diamonds
Namdeb Diamond Corporation is Namibia’s largest mining company and diamonds 
have been mined in Namibia since they were discovered in 1908 (see page 117). 
However, after the first 90 years of operation, the stock of onshore diamonds was 
largely depleted. Namdeb consequently shifted its mining operations to the marine 
environment during the 1990s. Overall production of diamonds increased in the 
2000s but then faced a dramatic collapse in 2008 as a result of a global economic 
recession. In 2009 the production of marine and onshore diamonds fell to less than  
1 million carats after more than 2 million carats had been produced during each of 
the previous three years. Production recovered during 2010 when a total of 1,471,000 
carats was recovered.4

Namdeb remains the single most important player in the Namibian economy having 
paid N$1.765 billion in tax in 2008.  Other substantial diamond mining operations 
include Sakawe Mining Corporation, the successor to the Namibian Minerals Corpo-
ration (NAMCO), which produced 145,125 carats from the southern Namibian 
offshore concessions in 2007, for example.5 Other marine and onshore diamond 
mining operations further north on the coast have been less successful. This is to 
be expected if the current understanding of the source of diamonds coming from 
the interior of southern Africa via the Orange River, as described in the following 
sections, is indeed correct.

While relatively few diamonds are found per unit of ore mined, the quality of 
diamonds found is exceptionally good with over 95% being of gem quality. The 
volume of ore is also huge, which has allowed mining to continue unabated for 
more than 100 years. This rich supply on the Namibian coast is a consequence of 
a remarkable combination of circumstances. Originating from kimberlites in the 
interior of southern Africa, the diamonds have been transported down the Orange 
River to the sea over the last 45 million years.6 Since high quality diamonds are 
hard and extremely durable, the better quality ones have survived the long journey 
downstream while those with defects or inclusions have been broken and effectively 
filtered from the supply carried down the Orange. 

Many diamonds have been mined from gravel terraces on the banks of the Orange 
River in places where they were trapped, for example in potholes. Other diamonds 
that made it all the way into the sea first settled on the wide continental shelf off the 
mouth of the Orange River. The combined forces of the Benguela Current and the 
strong southerly wind then moved the diamonds northwards and back towards the 
shoreline. The J-bays described in the section on landshapes (see page 53) provided 
excellent trap sites for diamonds, while others were carried onshore by the south-
westerly winds. Some of the richest deposits found were in coastal valleys that are 
fortuitously aligned parallel to the wind direction. As a result, the diamonds were 
funnelled by the winds to form concentrations in the bottoms of the valleys. 

Daberas Mine on the northern bank of the Orange 
River is mined by the conventional open cast 

method . It is the main production facility in the 
Orange River mining area, and has the capacity to 
treat around four million tons of diamond-bearing 

gravel a year .

The old mine workings at Elizabeth Bay .
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Overall, the volume of diamonds progressively decreases northwards from their 
source at the Orange River mouth (Figure 42). The size of diamonds also declines 
up the coast because the larger, heavier stones settle closer to the river mouth. The 
so-called diamond gap along the central coast is probably a simple consequence of 
the coastline’s orientation. Thus, diamonds carried north by the Benguela Current 
bypass the central coast, only getting washed up on the northern shores. All stones 
carried that far from the Orange River mouth are extremely small.

During the last ice age some 18,000 years ago when sea level was around 120 metres 
below modern levels, diamonds were transported further westwards than they are 
today. The shoreline that developed then is the target for marine offshore mining 
today.

Soon after the discovery of diamonds the German colonial government proclaimed 
the so-called Sperrgebiet (the ‘forbidden zone’), an area from 26°South to the Orange 
River and extending approximately 100 kilometres inland. Although this proclama-
tion was intended to protect the diamond reserves by restricting access to the area, it 
also protected a large area of desert habitat, much of which is still relatively pristine. 
Most of this area is now included in the newly proclaimed Sperrgebiet National Park 
(see Figure 3, page 17).

Onshore resources of diamonds have largely been depleted, and mining activity has 
moved into the offshore areas where various types of mining techniques are used. 
All the methods entail sorting through gravel to find the diamonds.
•	 In	the	surf	zone	and	in	water	depths	up	to	30	metres,	divers	use	suction	hoses	to	

suck up gravels onto the beach or onto small boats.
•	 Mid-water	mining	 from	20-100	metres	 is	where	 gravels	 are	 lifted	by	 an	 airlift	

system in steel cylinders to a large vessel.
•	 Deep-water	mining	at	water	depths	greater	than	100	metres	uses	a	seabed	crawler	

or large diamond drills to remove and suck up the loose gravel through flexible 
hoses.
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Figure 42. Diamonds along the coast were washed 
down the Orange River and then carried northwards 

by the Benguela Current and strong southerly 
winds . As a result, the size and concentration of 

diamonds decreases northwards of the river mouth .7  
The numbers next to the diamond symbols in the 

south are the average carat sizes of the stones .

Marine diamonds now constitute about 64% of Namibia’s total diamond production, 
with the remaining 36% being mined largely from onshore beach deposits. While 
mining has occurred at various localities all the way to the Kunene River, mines in 
the northern areas have produced poor results because the few stones found there 
are so small. Nevertheless, some exploration licences for diamonds are still held both 
onshore and offshore along the northern coast.

Mining on the coast is challenging . Sea walls are 
built to restrain the sea and mining takes place 
below sea level, down to the bedrock . Constant 

maintenance of the sea wall is needed but once 
mining is completed in an area the sea is allowed 

to return . Ponds close to the shore that may remain 
after mining are potential locations for mariculture . 

Today much of the mined area is rehabilitated .

B

a

D

c
A – A barge specially developed for diamond mining 
behind a sea wall .

B – An offshore diamond ship used in the deeper 
offshore areas .

C – Small boats are used in the shallower waters .  
This type of work is generally contracted out to 
smaller operators .

D – Water is pumped out from behind a sea wall 
to give access to the diamonds in the gravels and 
potholes in the bedrock .
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guano
Guano from sea-bird breeding islands has been harvested along the Namib coast 
since the 1840s and, between 1843 and 1991, 869,332 tonnes of guano was scraped 
and bagged off most of the islands (see Figure 1, page 6), with disastrous conse-
quences for much of the islands’ birdlife. Most of the guano was from several 
small islands off southern Namibia, but in 1931 a platform covering 1.7 hectares 
and now known as Bird Rock was built between Walvis Bay and Swakopmund to 
serve as an area on which birds could roost, nest and defecate. The guano is cleaned 
to remove feathers and other debris, ground to a powder, and then exported to 
Belgium. The platform yields approximately 650 tonnes of guano annually. Artificial 
guano platforms have since also been built at the salt works north of Swakopmund  
(4 hectares) and at Cape Cross (two sites with a total combined extent of 8 hectares). 

In 2002, harvests from artificial platforms – which are of a higher quality than those 
from islands – amounted to some 1,600 metric tonnes.8 Nowadays, these platforms 
and some harvesting of guano on Ichaboe and certain islands in Lüderitz Bay cumu-
latively produce 2,000 to 3,000 tonnes per year. The Ministry of Fisheries & Marine 
Resources controls the exploitation of guano which is exported for use as fertiliser.

By February 1846 all the guano (about 200,000 
tonnes) had been removed from Ichaboe Island, 

producing an income of £2 million, equivalent to 
about N$2 .37 billion today . Ichaboe now produces 

about 500 tonnes of guano annually .9

Phosphates
Guano consists largely of phosphates, but other phosphate resources are known 
from the Namibian offshore area, in particular off Cape Frio and Meob Bay. The 
phosphate resources lie in water that is 180-300 metres deep in places that are close 
to upwelling centres (see page 36). The resources have recently attracted new interest 
and appraisal for development, but the viable exploitation of this high bulk, low value 
resource in a difficult marine mining environment will be a considerable challenge. 

Phosphates are used in the fertiliser industry. Their processing and extraction can 
have harmful environmental consequences as they contain heavy metals such as 
cadmium, lead and uranium.

Salt
Salt is a direct product of the coastal environment, and its extraction by the evapora-
tion of brine is a rare example of renewable exploitation of a mineral resource. The 
first salt production along the coast was from fossil rock deposits formed in the 
coastal pans, but most production is now derived from the evaporation of sea water 
in ponds and natural pans (see Figure 41, page 137). A series of ponds are used 
to concentrate the sea-water, the water being pumped from pond to pond until a 
concentration of about 28.8% NaCl (sodium chloride) has been reached, which is 
the concentration at which salt crystals form. The different colours of the ponds are 
a reflection of the salt concentration as well as the plant and invertebrate species that 
inhabit the ponds. 

The bulk of salt production is shipped to South Africa, but West Africa is a growing 
market where it is used for human consumption, as a feed supplement in agriculture 
and in the chlor-alkali industry.

Most salt production currently takes place in Walvis 
Bay; at Panther Beacon in Swakopmund, and at 
Cape Cross . The Walvis Bay operation employs 
110 people and produces some 700,000 tonnes 
of coarse salt per year, most of which is used in 
chemical manufacturing . Panther Beacon produces 
some 75,000 tonnes/year and Cape Cross around 
30,000 tonnes/year . The salt is largely used as a 
livestock feed supplement, for human consumption 
and in the chemical industry . 
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and has been used as a breeding location for 
seabirds ever since .
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uranium
Uranium is the heaviest natural element and is used globally to produce nuclear 
energy, mainly to fuel power stations. Uranium is ubiquitous in the earth’s crust 
and is generally found in the highest proportions in granites, a rock type common 
in central Namibia. Uranium concentrations in igneous rocks such as granites are 
typically around 3 parts per million, but sedimentary processes can concentrate 
these low quantities by several orders of magnitude. The bulk of commercially viable 
uranium deposits in the world are thus found in sedimentary ore. 

The plains and dune fields of the central Namib have significant concentrations of 
uranium in both sedimentary and igneous rocks, but igneous rocks in the Damara 
Group (see page 50) of the central Namib have unusually high levels of uranium, 
some of which has been eroded and is now concentrated in sedimentary deposits 
near the coast. Rössing is one of the few operating uranium mines in the world that 
exploits a purely igneous source of uranium. The U235 isotope which is required 
for nuclear fission only makes up 0.71% of naturally occurring isotopes while U238 
forms the bulk of the remaining 99.28%. In 2008 Namibia produced 5,094 tonnes of 
uranium oxide (yellow cake) which placed it fourth in world uranium production 
after Kazakhstan, Canada and Australia.

Rössing mine began its operations in 1976, but faced challenges during the 1990s 
when uranium prices fell as low as US$7/pound from US$45 (Figure 43).  Conse-
quently, Rössing reduced its labour force from over 3,000 in the late 1970s to just 
over 800 people in late 2004.10 The recent price recovery has extended the viable 
lifespan of the mine. Rössing remains a major contributor to the Namibian economy, 
having paid N$650 million in taxes in 2008 and N$1.45 billion to local suppliers of 
goods and services.11

The rise in global demand for fuel for nuclear power and the subsequent increase 
in the price of uranium led to the development of new mines in the central Namib. 
The first of these was Langer Heinrich mine, which began production in 2007. The 
ore grade is higher than at Rössing and its sedimentary uranium is easier to mine 
because the ore is near the surface. More new uranium mines are currently being 
evaluated; two new mining licences have been awarded (Trekkopje and Valencia) 
and several exploration projects have reached the stage of doing feasibility assess-
ments at an advanced level.

A recent study predicts that there could be between five and seven uranium mines 
operating in Namibia by 2020.13 However, the global uranium market remains 
volatile, and the demand for new sources of uranium is variable. On the one hand, 
new power stations are certainly needed, but the need for new resources of uranium 
is less certain because known resources are sufficient to provide fuel for current and 
new reactor development until at least 2030.14  

While all the existing and proposed uranium mines are some distance from the 
coast, they will have significant impacts on demands for water, electricity, housing 
and other infrastructure and services. There are also grave concerns that groundwa-
ter may be polluted. Moreover, several mines and uranium prospects are within the 
Namib-Naukluft Park, and many people object to conservation areas being exploited 
for mineral resources and the consequent negative environmental impacts. 

Against these expected environmental impacts are the expected economic benefits 
of the growing uranium industry. In addition to tax revenues and jobs created within 
the mines, a host of other developments are predicted: more desalination plants to 

Figure 43. The price of uranium since 1967 
expressed in terms of US$ per pound of uranium . 
The values were those current at the time, and do 

not account for inflation. In fact, peak prices in the 
late 1970s were equivalent to about US$115 in 

2007 .12
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 The Rössing uranium mine is the third largest 
uranium mine in the world .  The ore is hosted in 
hard igneous rock and regular blasting occurs . In 
order to conserve fuel the trucks that haul the ore 

from the bottom of the pit connect to an electricity 
grid when they are in the pit .

Two of the coast’s more recent uranium mining 
developments: Langer Heinrich (above left) and 
Trekkopje (above) .
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produce potable water, a new power station at Walvis Bay, the development of plants 
to produce acid and alkaline chemicals, the expansion of the port at Walvis Bay, the 
revitalisation of the Export Processing Zone, and the overall urban growth of Walvis 
Bay and Swakopmund, amongst others.

In summary, it seems certain that uranium will bring benefits and curses to the 
coast. Just how big the positives and negatives will be – and how we manage them 
– remains to be seen. It will be a particular challenge to the controlling ministries 
of Mines & Energy and Environment & Tourism to please the beneficiaries of the 
mines and minimise environmental damage.

Dimension stone
The physical processes that accompanied the formation of the Damara rocks (see 
page 50) helped produce folded marbles and coarse igneous rocks such as granite, 
which are now mined as dimension stone. The marbles and granites are largely used 
for building cladding and floor tiling. Many of the blocks of marble and granite are 
exported, which is facilitated by the local presence of suitable infrastructure: roads, 
railway lines and the Walvis Bay harbour. Tiles are also produced locally at factories 
in Karibib and Omaruru.

While the quarrying of dimension stone is a small industry, its effects are often 
highly visible as the scars of excavations on the surface of the desert. Numerous 
claims are held by operators of various sizes, and environmental controls over small-
scale operators are typically not stringent; certainly not as strict as those over larger 
concerns which are better financed, have rehabilitation plans and have shareholders 
to whom the mines account.

amethyst
Amethyst crystals are a highly prized variety of quartz that is deep purple to pale 
violet, colours that are derived from impurities of ferric iron compounds. The 
crystals grow from liquids in cavities that formed when pressure was released in 
volcanic magma (rather like the bubbles that take shape in fizzy drinks when the 
top is removed). Well-formed crystals are valuable in their own right as mineral 
specimens, while other crystals are cut, polished and used for jewellery.

Amethyst is found as geodes or druses in volcanic rocks which are mined in the 
Skeleton Coast Park at Sarusas (Figure 41, page 137). Exactly the same rocks are 
found in Brazil where there are more extensive amethyst resources, a link that 
provides further evidence for southern Africa and South America having been 
joined in the former Gondwana continent (see page 50).

Amethyst, with its deep purple to violet colour, is 
used to make a range of attractive jewellery items .

Petroleum
At the time of writing this book, methane in the Kudu gas field is the only known oil 
or gas field in Namibian waters that has potential commercial value. The gas would 
most probably be used to generate electricity if and when economic considerations 
allow. Four major sedimentary basins off the coast (Figure 41) that developed after 
the breakup of the Gondwana continent (see page 50) are currently the major targets 
for exploration. Eight exploration wells have been drilled outside of the Kudu field 
and positive indicators have been found in some of the wells. The chances of more 
valuable discoveries of petroleum reserves being made are therefore reasonable. The 
four basins contain all the major conditions and elements required for petroleum 
formation, which are:

•	 rocks	containing	organic	material	from	where	the	hydrocarbons	originate;	
•	 heat	to	convert	the	organic	material	into	liquid	petroleum;	
•	 permeable	reservoir	rocks	which	can	absorb	the	petroleum;
•	 trap	sites	where	the	petroleum	can	accumulate	in	the	reservoir	rock;
•	 and	impervious	seals	to	prevent	the	petroleum	from	escaping.

Tin and tungsten
Currently no exploration or mining for tin and tungsten occurs in Namibia, but the 
remains of old mines at places such as Strathmore, Uis and Brandberg West (Figure 
41) are vivid reminders of the volatility of the mineral business. In the past both 
mining and exploration for tin was vibrant in Namibia, but all operations ceased 
after 1989 when the price of tin halved and its extraction was no longer cost-effec-
tive. All that is left are the scars of the mines. Most of the tin is found in pegmatites 
or quartz veins associated with bodies of granites. Tungsten is often found with the 
tin and may be a resource to be exploited in the future.

The drilling rigs used in the exploration for 
petroleum are in effect small villages generating 
their own power, desalinating sea water and 
providing accommodation and entertainment for 
the crew on board .

Accumulations of heavy minerals such as zircon, 
rutile and ilmenite are found worldwide on beaches 
and sand dunes . These are often mined as a source 
for zirconium and titanium as well as tungsten 
and rare earth elements . Heavy mineral sands can 
be seen accumulating on the modern Namibian 
beaches and are recognised by a characteristic 
black (magnetite) or pink (garnet) colour . No other 
commercial heavy mineral sands have been found 
in Namibia although exploration for these has  
taken place .

Chapter 6 Economic Resources and Activities

Exploratory quarrying of marble .
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liviNg reSOurceS 

The high biological productivity of the Benguela system supports a vibrant industry 
off Namibia and has done so for the last 60 years. Over 20 species of fish, lobsters and 
crabs are commercially exploited, and between 1999 and 2007 the industry contrib-
uted an average of 6.6% to the national GDP.15  In 2008, the value of fishing, onshore 
and offshore processing totalled N$3,410 million.16 In recent years, the fishery has 
landed between 0.4 – 0.6 million tonnes of fish, crabs and lobsters. 

Tonnes of fish, Deep-sea red crab and West coast rock lobster  harvested in recent years 17

2009 2007

Horse 
Mackerel Hake Pilchard Monkfish Deep-sea 

Red Crab
West Coast 

Rock Lobster Tuna Kingklip Other fish 
species

230,000 135,500 17,000 8,500 2,700 350 6,800 3,900 33,700

The fishing industry (which includes the harvesting of crabs and lobsters) is the 
largest employer on the coast, particularly in the two major ports of Lüderitz and 
Walvis Bay. There are 25 fish processing facilities in Namibia, with 7 in Lüderitz 
and 18 in Walvis Bay. About one-third of the total value of the fishing industry is 
earned by onshore processing in these plants. Some 97% of all fisheries products are 
exported, 70% of which currently go to Spain. Products are also marketed elsewhere 
in Europe, Asia, the United States and southern Africa.

While the fishing industry has contributed much to the Namibian and coastal 
economy, it has also faced severe challenges over the years. The worst of these was 
the total collapse of the Pilchard (also known as Sardine) fishery. Bumper harvests of 
pilchard in the 1960s, sometimes of over one million tonnes per year, halved during 
the 1970s and then crashed in the early 1980s (Figure 45).18  It is frequently stated that 
the declines were due to over-fishing – often by foreign vessels fishing in Namibian 
waters – but environmental factors also may have been important. For example, 
pilchard and other marine resources were hard hit by major Benguela-Niño events 
in 1984/1985 and 1994/1995 (see page 41). These warm water intrusions led to a 
loss of oxygen in the seawater, while the warm water itself caused some species to 
abandon their normal spawning grounds and therefore not to breed.

The fishing industry also suffered from the effective collapse of stocks and harvests 
of Anchovies and West Coast Rock Lobsters, while harvests of hake are now less 
than half of what they were in the 1970s (Figure 44). Orange Roughy stocks have 
also decreased substantially and in 2008 the industry agreed to a moratorium on this 
species. In short, substantial proportions of Namibia’s marine resources have been 
lost, and the fishing industry remains in a difficult position which could become 

precarious when severe Benguela-Niño events occur again. The industry has also 
had to weather the effects of high fuel prices, unfavourable exchange rates and the 
global economic slow-down in the first decade of the 21st century.

The Ministry of Fisheries & Marine Resources has implemented strict controls over 
harvests since independence in 1990, when Namibia established the 200 nautical 
mile (approximately 370 kilometres) Exclusive Economic Zone (see Figure 2, page 
8) to curtail poaching by foreign fishing fleets. Catches are now limited by annual 
quotas, known as Total Allowable Catches (TAC) for different species with the aim 
of allowing stocks to recover to levels where sustainable yields in the long-term are 
possible. In addition, the Ministry has attempted to boost Namibian ownership 
of the industry, but this is a challenging process since ownership of the fishing 
companies is not always clear.21

Since fish populations move north, south and westwards out of Namibian waters, 
international co-operation is required to ensure sustainable harvesting. Two cross-
border projects focusing on the Benguela, the Benguela Current Large Marine 

Namibia’s commercial fishing industry employs 
more people at the coast than any other industry .
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Figure 44. Changing harvests of Pilchard (Sardine), 
Anchovy, Horse Mackerel and the two species of 
hake between 1961 and 2007 .19

Figure 45. Changing harvests of West Coast Rock 
Lobsters and Deep-sea Red Crabs over the past  
50 years .20
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Commercial harvests of West Coast Rock Lobster 
have declined dramatically since the peak harvests 
of the 1960s . Exports are now predominantly to 
Japan but the industry has been badly affected 
in recent years by exchange rate fluctuations and 
rising fuel prices .
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Ecosystem Programme (BCLME) and the Benguela Environment Fisheries Interac-
tion and Training Programme (BENEFIT), have helped spawn the newly formed 
Benguela Current Commission (BCC) which aims to foster management of the 
marine resources between Angola, Namibia and South Africa.

Fish are caught using three main methods: 

•	 purse	seine	nets	to	catch	pelagic	species	(mainly	Anchovy,	Sardine	and	Juvenile	
Horse Mackerel); 

•	 trawled	 nets	 which	 catch	 demersal	 fish	 closer	 to	 the	 seabed	 (hake,	 Orange	
Roughy, adult Horse Mackerel, Monkfish, Alfonsino, West Coast Sole, Kingklip 
and some Snoek), and

•	 long-line	and	pole	fishing	for	Southern	Longfin	Tuna	(or	Albacore),	Swordfish,	
pelagic sharks, Silver Kob and Steenbras.

Both Monkfish and Orange Roughy live at great depths of several hundred metres 
and more, from where they are caught in bottom-trawled nets. Harvests of Monkfish 
have fluctuated between about 5,000 and 15,000 tonnes every year, while those of the 
very long-lived Orange Roughy have decreased substantially and in 2009 there was 
a TAC of zero for this species. 

There are two species of hake: Deep-water and Cape Hake, and both their catches 
have also declined from roughly 500,000 tonnes each year in the 1970s to less than 
200,000 tonnes in recent years. Catches of Horse Mackerel declined by about 50% 
over the last 30 years, but in this case the decrease was partly due to a reduction in 
fishing effort.

In terms of tonnages, hake and Horse Mackerel account for over 80% of production 
each year. While Horse Mackerel catches are bigger, income from hake is higher 
because of onshore processing. The hake fishery is also by far the largest employer in 
the sector. In 2006, about 19,000 jobs were directly or indirectly due to the onshore 
processing of hake and other species.

Above: One-third of the total value of Namibia’s 
fishing industry is earned by onshore processing in 

about 50 processing plants at coastal towns .

Above right: Purse seiners target pelagic species 
near the surface. The seiner circles the fish shoal 
with a deep curtain of netting and then closes the 
bottom of the net by hauling a wire running from 

the vessel through rings along the bottom of the net 
and back to the vessel .

a

c

B

D

A - Deep Water Hake 

B - Cape Hake

C - Orange Roughy

D - Monkfish
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No fishing for
recreational
purposes

No trawling and
longlining

No hake
trawling

Zonation
No freezer
trawlers

Trawling intensity

High

Medium

Trawling intensity

Low

Trawling intensity

Trawling intensity

Figure 46. Designation of areas for fishing (left) and 
trawling intensity (right) .22
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Recreational angling is important both as a use of marine resources and in attracting 
tourists. More than 90% of angling takes place in the Dorob National Park, previ-
ously the West Coast Recreational Area. Most of the remaining coastline is closed to 
recreational fishing to provide the most sought-after species with important refuges.

Recreational angling is an activity undertaken almost entirely by Namibians (inland 
visitors to the coast 36%, local coastal population 16% of fishermen) and South 
Africans (46% of all fishermen). The estimated value of recreational fishing to the 
economy grew from about N$26 million in 1999 to N$56 million in 2006.23 Most 
fishing takes place from the shore, though ski-boats are also used for angling beyond 
the surf. The most frequently landed bonefish are kob (mostly Silver Kob but also 
occasionally Dusky Kob), West Coast Steenbras, Galjoen and Blacktail. Sharks are 
also favoured catches, including the Copper Shark, Spotted Gulley Shark and the 
Smooth-hound. A limited amount of recreational crayfish harvesting by snorkelling 
takes place from the shore in the central area. Recent indications are that popula-
tions of the main species taken by recreational fishers – Silver Kob and the West 
Coast Steenbras – have declined.24

mariculture
The development of farming shellfish, seaweed and crustaceans, known as mari-
culture (or often marine aquaculture), is widely regarded as a sustainable way 
of generating wealth, foreign investment and earnings, as well as employment. 
However, the costs of starting and running such farming ventures are high, and 
skilful management is required if they are to be successful.

Currently, mariculture is dominated by the production of Pacific and European 
oysters in the sheltered bays of Lüderitz and Walvis Bay and in ponds north of 
Swakopmund. There is further potential for using ponds left behind by diamond 
mining in the Sperrgebiet. The oysters are held in baskets suspended from rafts 
and long lines, and are moved between areas of different depths and temperatures 
as they mature. Due to the rich supply of food available in the Benguela, Pacific 
Oysters can reach harvest size in as little as 8 months (compared with 3 years in 
northern Europe). 

a

c B

Above: Recreational angling or sport fishing makes 
an important contribution to the economy of the 

coast . Angling is mostly restricted to the area 
between Sandwich Harbour and the Ugab River .

Spotted Gully Shark (A) and Kob (B) are target 
species for the recreational angling industry while 
sandsharks such as the  Lesser Sandshark (C) are 
often caught but returned to the sea as they are not 
palatable .
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West Coast Rock Lobster and Deep-sea Red Crab are caught in traps set, respec-
tively, in rocky inshore waters and at depths of several hundred metres on the slopes 
of the continental shelf. Total catches of lobsters varied annually between about 
1,500 to 2,000 tonnes during the 1980s, but dropped drastically in the early 1990s. 
Annual catches in recent years have amounted to several hundred tonnes (Figure 
45). Catches of Deep-sea Red Crabs have usually varied between 2,000 and 3,000 
tonnes per annum in recent years, which is two or three times less than in the 1980s 
when harvesting started.

Above: Pilchard

Right: Horse Mackerel
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Oyster production earned about N$26 million in 2009 compared to N$35 million in 
2007.25 The lower production in 2009 followed major failures in 2008 when red tides 
(see page 44) killed a high proportion of the farming stock of oysters, causing the 
temporary closure of farms in Walvis Bay and Swakopmund. Most Namibian oysters 
are exported to South Africa, China and Singapore.

One abalone farm was started in Lüderitz. Its yield of 15 tonnes in 2009 was worth 
over one million Namibian dollars. The farm had 15 employees. Seaweed is harvested 
near Lüderitz to produce agar, a gelatinous substance used in foods. Currently, about 
one quarter of the production is cultured while the remainder is harvested from wild 
stocks. About 120 tonnes of dry-weight is produced from approximately 10 hectares 
of sea weed under cultivation. The industry now employs 50 people.

Sealing
The harvesting of Cape Fur Seals off the Namib coast has a history that probably goes 
back to the early 1800s when the animals were first exploited for their pelts, which 
were then salted, dried and sold primarily to China. Controls over harvesting were 
introduced in 1922 as a result of over-exploitation, and seal harvesting has become 
a contentious, ethical issue in recent years. Animal rights groups often protest the 
culling, particularly the clubbing to death of pups. On the other hand, fishermen 
regard seals as competitors and a threat to their livelihoods. Many countries have 
now banned the import of products from Cape Fur Seals.

During the mid-1990s, changes in the distribution and abundance of fish caused by 
the Benguela-Niño event (see page 42) limited the availability of prey over much 
of the seals’ range. An estimated 300,000 seals died as a result. The major prey of 
the seal is the Pelagic Goby, a non-commercial species, but the seals also feed on 
Horse Mackerel and juvenile hake. It has been estimated that seals in the Benguela 
consume about one million tonnes of fish per year.27

Nowadays, the seals are harvested for leather, fashionable garments for women (the 
skins of pups) and aphrodisiacs for men (the genitalia of bulls). Some blubber is 
produced while bone-meal and pet food have also been manufactured. In addition, 
the colony at Cape Cross is a major tourist attraction.

The annual TAC for the pup harvest has ranged in recent years between 34,000 in 
2002 to 85,000 in 2006, when 6,000 bulls were also allocated for harvesting. Almost 
35,000 seals were harvested in 2007.28 Most harvesting occurs at Atlas Bay, Cape 
Cross and Wolf Bay (see Figure 1, page 6).

Right: Mariculture has been identified as a priority 
for development by the Ministry of Fisheries & 

Marine Resources .26 These are oyster beds in 
a lagoon at Lüderitz .

Cape Cross Seal Reserve is thought to be the 
largest land-based seal-breeding colony in the 
world .
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Above: The nutrient-rich waters of the Benguela 
support a small but growing oyster industry .

Right: Oyster platform at Walvis Bay .
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TraDe

As entry and exit ports for many goods moving into and out of Namibia and 
beyond, Walvis Bay and Lüderitz are important to the Namibian economy. The 
volume of trade increased substantially with the establishment in the year 2000 of 
the Walvis Bay Corridor Group through which Namibian harbours provide access 
to neighbouring countries via the Trans-Cunene, Trans-Caprivi, Trans-Kalahari and 
Trans-Oranje corridors. This public-private partnership, which includes Lüderitz, 
was set up to facilitate trade in southern Africa. Lüderitz mainly serves the fishing 
and marine diamond mining industries with occasional calls for servicing oil rigs 
drilling off the Namibian coast.

Trade through the coast will be further enhanced by the intended establishment 
of a dry port facility for Botswana in Walvis Bay, while the purchase of a floating 
dry dock will enlarge Walvis Bay’s capacity to service large vessels such as oil rigs. 
There are also plans to increase the container handling capacity at Walvis Bay from 
140,000 to 500,000 containers per annum.31

Namibia promulgated the Export Processing Zone (EPZ) Act in 1995 to stimulate 
trade and development. EPZ status provides tax concessions for investors who wish 
to manufacture goods for export beyond the customs union. After starting strongly, 
three of the five EPZ companies at the coast suspended business in 2009. The other 
two operate only when orders are received.

The !nara melon, a keystone endemic of the Namib Desert, is a valuable 
natural resource for some rural ≠Aonin people who live in the lower 
Kuiseb valley. Traditionally the fruits have been harvested and the fruit 

pulp and seeds are used for domestic consumption; the seeds are now utilised 
commercially for production of a locally produced gourmet food oil and a 
variety of cosmetics products.29 In 2006, it was estimated that the harvesting of 
!nara fruit generated about N$250,000 of Gross National Income (GNI), and 
provided  85 full-time jobs.30

There are very limited opportunities for 
conventional agriculture anywhere on the coast . 

Research into mushroom cultivation is underway at 
the UNAM Research Centre in Henties Bay (Above) 
while asparagus (above right) and olives (right) are 
high-value crops cultivated on a small scale in the 

Swakop River valley .

Figure 47. Routes and potential markets available 
through Walvis Bay .

Natural harbours are rare on the Namib coast and 
the two most protected bays, Walvis Bay (left) and 
Lüderitz (above), are Namibia’s only two ports .  
These are invaluable gateways for trade, not only 
into Namibia but also the rest of southern Africa . 
Walvis Bay’s location halfway along the coast of 
Namibia and close to international shipping routes 
gives it a strategic advantage for sub-continental 
trade .  The port handles approximately 3,000 
vessel calls per annum and some 5 million tonnes 
of cargo .32

Chapter 6 Economic Resources and Activities



158 159

TOuriSm

Tourism has been the fastest growing sector of the coastal and national economy 
over the past 20 years. Much of the growth has been in numbers of foreign visitors, 
to whom the coast’s attractions are an export33 commodity which earns income for 
the coast and Namibia as a whole. The number of international tourists visiting the 
coast for leisure and business was estimated at about 422,000 in 2007.34  Nation-
wide, the number of tourists increased more than threefold from 254,978 in 1993 to 
almost 930,000 in 2007. An estimated 474,000 people visited Namibia in 2008 purely 
for holidaying – about half of all foreign visitors to Namibia.35 Of the three most 
popular destinations for tourists, two are along or close to the coast: Swakopmund 
and Sossusvlei; the third is Etosha National Park.

Additionally, the use of the coast as a holiday destination for wealthier Namibians 
has grown rapidly, and many people have invested large sums of money in their own 
houses at the coast. This has some interesting implications. For example, the coast 
has become a sink for surplus wealth; coastal land is a resource in its own right since 
land close to the sea – where the priciest homes are built – has the greatest value.

It has been estimated that tourism on the coast contributed N$2,300 million of Gross 
National Income (GNI) to the economy in 2006. About 8,350 jobs along the coast 
were then dependent on the tourism industry.36  The industry relies on three main 
services: (a) accommodation, (b) tour operators and agents and (c) other service 
providers such as car hire firms, air charters, craft sellers, restaurants and so on.

The predominant focus of tourism at the coast is on Swakopmund and Walvis Bay, 
where a wide variety of activities are available to satisfy many tastes. These include 
activities related to eco-tourism and adventure sports such as sky-diving and quad 
biking. Surprisingly little of the remaining coast is visited by tourists or, indeed, 
accessible to them (Figure 48). For example, the entire Skeleton Coast Park generated 
less than a million Namibian dollars in 2006, of which only 7% was contributed by 
tourists from beyond the SADC region.37  This is remarkable: the Park stretches 
some 500 kilometres and covers 17,450 square kilometres of what is arguably one of 
the most rugged and attractive coasts in the world, and yet it provides Namibia with 
less than one million Namibian dollars, roughly the value of one or two luxury cars.

The value of film and television production has not been measured, but it is a signifi-
cant, though transient aspect of the coast’s economy. In recent years several new 
films and remakes have been produced using Swakopmund as a base, for example: 
Flight of the Phoenix, The Trail, 10,000BC, Beyond Borders and The Prisoner. The 
real value of film production lies not in the spending of production teams or the 
employment of local people but in the free publicity for Namibia generated by the 
movies and actors.38

Tourism to Namibia is second only to mining in contributing to the country’s 
economy, and is thus more valuable than agriculture and fishing. But tourism is 
a particularly fickle industry which can swing up and down in response to foreign 
exchange rates, the health of the global economy and safety concerns, for instance. 
Lucrative tourism also depends heavily on visitors getting value for their money, on 
good, clean and safe infrastructure, and on socio-political stability.

Chapter 6 Economic Resources and Activities
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iNfraSTrucTure 

The ports at Lüderitz and Walvis Bay were originally developed in the 19th Century 
to provide access to the interior of Namibia. When Germany began colonising 
Namibia in the 1880s they had no natural harbour through which they could access 
the centre and north of the country since Britain had annexed Walvis Bay in 1878. 
The solution was to construct a jetty at Swakopmund. This was never fully developed 
and, in any case, became superfluous after World War 1 when South Africa, who 
had inherited Walvis Bay from the British, took administrative control of the whole 
territory in 1915. Swakopmund was then effectively left without a reason for its 
existence, and remained a sleepy holiday resort until the uranium boom of the 1970s 
brought it new development. Oranjemund developed purely as a mining town, while 
Henties Bay grew as a village for fishing holidays and retirement.

Of all the infrastructure and services required by each town, water has usually 
proved the hardest to provide. The whole coastal belt is extremely arid (see page 
24). With the exception of Oranjemund, which receives water from an underground 
aquifer that is recharged by the Orange River, all other settlements are very far from 
any permanent surface waters. As a consequence, domestic and industrial users have 
relied totally on groundwater resources (Figure 49). 

Lüderitz’s water is obtained from an ancient subterranean channel beneath the 
ephemeral Koichab River, some 100 kilometres north-east of the town.39 Judging 
from radiocarbon dating much of this water accumulated some 5,000-7,000 years 
ago and can reasonably be regarded as ‘fossil’ water. Although there is some recharge 
of the aquifer, inflows occur at rates that are lower than rates of abstraction.

Figure 48. Although Namibia’s coast offers amazing 
attractions, many of which are probably unique, 

very little of the coast can be seen by visitors . No 
accommodation is available along most routes 

on the coast and so visits are limited to day 
excursions . The map shows sites and roads that are 

currently open to tourism and recreation .
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Coastal tourism contributes substantially to 
Namibia’s tourism industry which directly and 

indirectly, supports some 72,000 jobs nation-wide .
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Figure 50. Current and projected water use in the 
central coastal zone .41
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Figure 49. Water and electricity distribution 
networks along and into the coastal zone .

The supply of water is perhaps the main challenge to development in the central 
coastal area. This is where demands are greatest, and where requirements for water are 
expected to grow considerably. About 12 million cubic metres are now used each year, 
mainly by Walvis Bay, Swakopmund and Rössing mine (Figure 50). Demand could 
grow by a factor of four over the next 10 years if all the new uranium mining activities 
in the central Namib that are presently proposed come to fruition (see page 144).

It is estimated that the groundwater aquifers in the central Namib can sustainably 
produce 18.2 million cubic metres per annum. This includes water in the Omdel 
recharge dam on the Omaruru River. The four major westward flowing rivers 
(Kuiseb, Swakop, Omaruru and Ugab) have the potential of yielding another 27.5 
million cubic metres, but ways would have to be found to capture and store these 
additional river supplies. Doing so would be very expensive.40

Current planning to meet the higher demand revolves around two measures. One 
is to reduce household and industrial consumption, while desalination provides 
another partial solution to this problem. Desalination is, however, expensive, tech-
nically challenging, and requires considerable electrical power. For example, the 
new desalination plant near Wlotskasbaken requires some 20 megawatts and will 
produce 20 million cubic metres of water per annum. About 14 million cubic metres 
of this water will go to the new Trekkopje uranium mine (see Figure 41), while the 
rest will be available for other users.

Much of the coast is tied into the national electricity grid which means that it faces 
serious supply challenges, along with the rest of the country. Currently the only elec-
tricity utility in Namibia – NamPower – has the capacity to generate 384 megawatts, 
while peak usage across the country is 480 megawatts. The deficit of power is 
therefore imported from neighbouring countries. The development of new mines 
and the desalination of water along the central coast will further increase demand.

The reverse-osmosis seawater desalination plant 
constructed near Wlotskasbaken to meet the needs 
of Trekkopje uranium mine was opened in August 
2010 .

Chapter 6 Economic Resources and Activities
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Key points

•	 Economic	activity	along	the	coast	has	had	a	long	history	of	‘boom	and	bust’	
ventures which have focused, in turn, on whales and seals, guano, diamonds, 
offshore fishing, uranium, trade and tourism.

•	 The	coast	is	at	the	heart	of	the	Namibian	economy	since	a	high	proportion	of	
the national income is derived from mining along the coast; trade through its 
harbours; marine fishing and fish processing, and tourism.

•	 Mining	contributes	nearly	16%	to	Namibia’s	economy,	mostly	through	coastal	
diamond and uranium mining. Other coastal minerals which are currently 
exploited include salt, guano, dimension stone and amethyst.

•	 Tourism	contributes	about	14%	to	the	economy	and	coastal	tourism	makes	up	
a significant part of this. Tourism is however concentrated in a few places, and 
much of the coast is inaccessible to tourists and thus generates little income.

•	 Commercial	fishing,	onshore	and	offshore	fish	processing	contribute	over	6%	
to the economy. Some 97% of all fisheries products are exported.

•	 The	 fishing	 industry	 has	 suffered	 from	 the	 effective	 collapse	 of	 stocks	 and	
consequent harvests of many species over the last few decades.

•	 Walvis	Bay	and	Lüderitz	are	important	entry	and	exit	ports	for	many	goods	
moving into and out of Namibia and beyond, and trade through the coast is 
likely to increase in the coming years.

•	 Growing	 economic	 activities	 such	 as	mining	 are	 creating	 greater	 demands	
on coastal infrastructure and services such as the supply of water, electricity, 
education and housing.

in closing…
In broad terms, the history of economic activity along the coast has focused, in turn, 
on whales and seals, guano, diamonds, offshore fishing, uranium, trade and tourism. 
Many of these resources and activities have produced a good deal of wealth, often 
due to boom activity as entrepreneurs rushed to exploit new commodities. However, 
many other ventures were scams or their patrons fled hastily when resources or 
markets failed. The exploitation of the coast’s wealth has also carried severe envi-
ronmental costs. For example, guano harvesting made the islands less suitable for 
sea birds to breed – including those species producing the guano; unregulated 
fishing probably has decimated fish stocks; about 100 kilometres of shore has been 
overturned and stripped for diamonds, and uncontrolled tourism has had negative 
effects on the environment in some places. 

Looking to the future some hard, searching questions should be asked. What lessons 
can be learned from the past, how long will new commodities last, in whose interest 
will they be exploited, and at what costs to inhabitants and the natural environment?

Perhaps new ways of thinking about resources would be useful. Rather than concen-
trating on short-term profit, Namibian leadership might give more emphasis to 
long-term value. And rather than focusing on the protection of the coast so that 
most of it is little used, a more attractive future may be obtained from seeking uses 
that add value to the coast without detracting from its environmental wellbeing. In 
a similar vein, locking away much of the coast’s value behind the borders of national 
parks and other protected areas may not be the best way of protecting coastal 
resources. While they remain hidden from the country’s citizens, they are certainly 
not hidden from hungry entrepreneurs. These and other aspects of the coast’s future 
are discussed in the next chapter.

A modern high-tech drillship used for offshore oil 
and natural gas exploration, the Petrobras 10000 

can operate in water up to 3 kilometres deep .

Chapter 6 Economic Resources and Activities
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CHAPTER SEVEN7From the Past 
to the Future… 
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Namibia has an ancient, long coast; in fact, it is some 132 million years old and 
stretches over about 1,570 kilometres of shoreline. From a human perspective, little 
happened along the coast during most of these 132,000,000 years, and it is only in 
the past hundreds of thousands of years that human feet began to tread its sands.

More recent developments on the Namib coast in the last two centuries have been 
extremely patchy, both spatially and temporally. The spatial patchiness resulted 
from people settling in places with water, where natural harbours were available, 
and mineral deposits were found. These factors were so important in concentrating 
people that 98% of all coastal inhabitants now live in just five towns: Oranjemund, 
Lüderitz, Walvis Bay, Swakopmund and Henties Bay (see page 127). The remaining 
2% live in a handful of small settlements, with the result that most of the coastline 
is uninhabited. This has protected the natural environment, much of which has 
remained unscarred by people, but it also means that much of the coast has little 
relevance or value to most people.
 

The population structure of the towns is also uneven, comprising far fewer young and 
older people than would be expected in typical communities. Most people who work 
at the coast were born elsewhere, reflecting the huge migration to the coastal towns 
during the past 30 years, largely by people seeking employment and cash incomes 
(see page 129). Ratios between males and females are likewise skewed because many 
more men than women are employed in the mining and fishing industries.

Housing conditions vary enormously within each coastal town, reflecting inequali-
ties among people. Large proportions of each town’s residents live in informal shacks 
or low cost housing, while other parts of the same towns have become upmarket 
Riviera-style suburbs where wealthy people have invested surplus income in homes 
which are used only during holiday periods. These holidays provide yet another 
surge when local tourists flock to the coast. At these times all available accommoda-
tion – hotels, B&Bs and rental properties – at the coast is fully booked.

Many of the coastal commodities (including tourism) depend on international 
consumers. As an obvious consequence, economic activities are subject to external 
forces such as global recessions, demands for uranium and the affordability of 
long-haul tourism, for example. The 2008 economic slump caused the diamond 
mining giant Namdeb to halve its workforce, while low uranium prices during the 
1990s and early 2000s caused Rössing Mine to consider closing down by 2007.2  

Conversely, renewed worldwide interest in nuclear energy has caused the price 
of uranium to skyrocket, while the demand for diamonds as symbols of wealth 
continues, despite a decline in 2008 and 2009. In addition, there is enough surplus 
cash around the world for tens of thousands of people to spend each year on inter-
national travel to Namibia and its spectacular coast. Here they enjoy good accom-
modation and food at relatively reasonable prices compared to Europe and the US, 
as well as sights and experiences not found elsewhere.

These are examples of economic influences, but the marine environment is also 
subject to large-scale natural environmental disturbances such as Benguela-Niños, 
sulphur eruptions, oxygen starvation and blooms of algae (as described in pages 42 
to 44). Separately, and in combination, these conditions can have devastating effects 
on marine resources and, as a consequence, the fishing and mariculture industries 
(see pages 148 to 154).
 
It is the variety of external influences – economic, climatic, oceanographic and 
political – which have the greatest impact on Namibia’s coast, while local processes 
tend to have less influence on events along this interface between the atmosphere, 
ocean and desert. This is a fundamental feature of the coast.

Another predominant characteristic is the strong difference between the marine and 
terrestrial environments. The land is often hot although temperatures vary signifi-
cantly on a daily basis. By contrast, the marine environment is cold and maintains 

Below right: In 2000, only 5% of Namibia’s 
population lived within 100 kilometres of the coast, 

compared to a world average of 39% .1 

Temporally, development has been sporadic, with surges of activity being followed 
by downswings and lulls. Onshore this is epitomised by the abandoned mine 
workings found in many places, and offshore by the separate rise and fall of whale, 
Pilchard, Anchovy, Orange Roughy, hake, lobster and crab catches. Even diamond 
mining, which has lasted more than one hundred years, has changed its focus over 
time: from the initial discoveries around Lüderitz, south to near Oranjemund, and 
presently to the offshore environment. Ghost towns have been left in its wake. One 
reason for these up- and downswings has been the largely exploitative nature of 
economic activities on the coast driven by the urge to profit from natural resources 
as rapidly as demands, supplies and a lack of competition allowed. By contrast, 
enterprises such as agriculture, manufacturing and services often have a longer term 
perspective than the harvesting of natural resources.

The great number of people living in shacks in 
informal settlements, such as the DRC on the 
outskirts of Swakopmund, are of little concern 
to most holiday makers and tourists because the 
slums are out of sight and out of mind .

Chapter 7 From the Past to the Future

These houses belong to wealthy Namibians who 
use them as holiday or retirement homes, and/

or investments . Thus a high proportion of upper 
income housing in Walvis Bay, Swakopmund, 
Wlotzkasbaken and Henties Bay is owned by 

absentee landlords who live inland . A variety of 
advantages and disadvantages are associated with 
the houses: they add to demands on water, power 

and land resources; the majority of houses are 
unoccupied for most of the year, but despite all 

of this, the vacant houses give important and new 
value to the coast .
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a relatively constant temperature throughout the year (see page 40). The land has a 
tiny productive biomass and relatively few species, but many are unusual and occur 
nowhere else in the world. The marine world, however, produces enormous volumes 
of biomass but has fewer species unique to this part of the world. Because of its 
productive biomass, Namibia has earned considerable revenue from whales, guano, 
fish and other marine harvests. Aside from diamonds (which were anyway carried 
ashore by marine currents), the terrestrial component of the coast has earned 
comparatively little for the country.

Perhaps curiously, management of the living coastal resources is split between 
two ministries: Fisheries & Marine Resources on the one hand and Environment 
& Tourism on the other. The marine side has received little formal conservation 
in terms of marine protected areas while the land has been extensively protected, 
partly through mining and nature conservation legislation but also as a simple 
consequence of its inaccessibility. Much of the coast is so hard to reach that only 
dedicated or foolhardy explorers, geologists, biologists and avid adventurers go 
there. Although most of the coastline is now protected, much of the protection was 
originally promulgated because there was no competition from ventures such as 
agriculture. There seemed little else to do with such large areas as those now in the 
Skeleton Coast and Namib-Naukluft Parks. In hindsight, this was a good environ-
mental move but has constrained improvements to the value of the coast.
 
The low densities of desert plants and animals, and their generally slow rates of 
growth and reproduction, mean that losses can be significant and long lasting. It is 
for these reasons that the coastal desert is often described as being ‘fragile’. Similarly, 
since many species are endemic (see page 81), environmental degradation – even at 
a local scale – can easily result in the global extinction of species. In addition, the 
coast harbours a rich archaeological heritage which tells of a history that is endemic 
to the coast.

The marine environment, however, is distinguished by high rates of growth and 
reproduction. It has evolved in the presence of strong winds and currents, and 
recurrent changes to the chemistry, temperature, nutrients and oxygen concentra-
tion of its water. As a result, oceanic life has the capacity to regenerate and repopu-
late areas fairly quickly following disturbance, for example in areas where diamond 
mining has destroyed local habitats. Fish stocks are also expected to recover if 
excessive harvesting is curtailed. Nevertheless, the marine environment is suscep-
tible to large-scale natural perturbations of which we have limited understanding.

This, in a nutshell, is what the coast of Namibia comprises: very different oceanic 
and terrestrial environments which have seen sporadic bursts of short-lived and 
localised economic activity.

moving ahead, while minding the potholes
The management and development of such an extensive coastal area where human 
activities and natural environments are so diverse is inevitably daunting. However, 
what is much more challenging is to promote appropriate development that brings 
long-term returns for Namibia’s people in ways that maintain the life, diversity, 
habitats, culture and beauty of the coast. In particular, there is a need to add value 
to the coast by developing long term gains and options rather than satisfying short-
sighted greed.

What are the major potholes, pitfalls or dangers? Although Namibia alone can 
have little impact on the degree of global warming, coastal towns and communi-
ties must prepare to deal with the effects of rising sea levels. Currently sea level is 
rising at around one to two millimetres per annum3 but this is widely anticipated to 
increase significantly over the next 100 years.4 The main threats are to infrastruc-
ture developed close to the coast. In particular, facilities at Walvis Bay harbour are 
vulnerable because the shape and size of Pelican Point is already undergoing changes 
(see page 57). With rising sea levels, the protective barrier now provided by the long 
sand spit may easily be breached, thus exposing the port facilities to the full impact 
of waves rolling in from the open ocean.

The impacts of swells, particularly strong ones in combination with spring tides 
entering the harbour will be significant, especially since Walvis Bay is Namibia’s only 
deep-water harbour. Other low-lying infrastructure is likewise at risk. Indeed, large 
areas of both Walvis Bay and Swakopmund are close to sea level, unlike Henties 
Bay and Lüderitz where most developments are well above sea level. Much greater 
caution should be exercised everywhere before plans are approved for buildings near 
the shoreline.

Chapter 7 From the Past to the Future

 For reasons of conservation protection or 
maintaining control over diamonds, the great 

majority of the coast has been, and remains out-of-
bounds to most people .

As sea levels rise, infrastructure built low and 
close to the shore runs the increasing risk of 
being damaged by waves during spring tides and 
occasional swells .
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Mining has long been a mainstay of not only the coastal economy, but also that of 
Namibia as a whole, and there is potential for coastal mining to continue contribut-
ing to economic development. However, much prudence and precaution is needed 
before further mining ventures are permitted, given the abundant experience of poor 
practice by mining enterprises in the past. Namibia’s coast is full of scars from mining 
activities that have served limited economic purpose. For example, most mines for 
tin, tungsten, amethyst and dimension stone have had short life-spans and produced 
few benefits, but have had significant environmental impacts (see pages 146 – 147). 

A host of challenges are associated with most types of mining: air pollution, ground 
water contamination, noise pollution, visual scarring, habitat degradation, and 
increased urbanisation, for example. Demands increase for scarce resources such as 
water and electricity, the provision of which may exacerbate the challenges outlined 
above. 

Many of the impacts are especially harmful in the fragile arid environments found 
along the coast, and mining in national parks – if it is to be allowed at all – needs 
particularly careful management. To everyone’s credit in Namibia, a detailed 
strategic environmental assessment of uranium mining in the central Namib was 
completed in 2010.5 Impacts should be reasonably contained if recommendations 
made in the report are correctly implemented. There have been other examples of 
mining companies requiring impact assessment. Some efforts have also been made 
to restore habitats, which all go some way towards balancing the many negative 
impacts of mining along the coast.

Furthermore, there is a need for greater transparency when new mining ventures 
are evaluated so that untoward practices do not escape scrutiny under the guise 
of being strategic in the national interest, or for other pretences.6 Greater public 
disclosure will thus help ensure that new mines are indeed socially and economi-
cally beneficial, and that their benefits outweigh environmental and other costs. 
Likewise, if a mineral has sufficient value to be worth mining in an area with special 
environmental value, adequate resources must be dedicated specifically for mitiga-
tion and rehabilitation once the mining is completed. Procedures must be in place 
to ensure that the risks are understood, and that mitigation and rehabilitation 
actually happens.

Mining thus needs to be done for the right reasons, and it needs to be done respon-
sibly to be of maximum and long lasting benefit. Existing legal loopholes in the 
various mining and environmental acts need to be closed to ensure compliance with 
the highest standards.7

Mining has driven much of the growth of towns along the coasts, and further 
urban growth is to be expected as a result of increased trade through Walvis Bay 
and tourism to all areas of the coast. This growth will make additional demands on 

coastal infrastructure and services. Supplying enough water to the coast is already 
a challenge (see page 161). Although desalination is a technically viable option 
to provide more fresh water, it is expensive for domestic consumption.8 Electric-
ity is in short supply in Namibia as a whole, and new ways of generating power 
are extremely expensive too. Just as efforts should be made to find new sources 
of water and power, measures are likewise required to reduce consumption and 
manage demands.

What activities offer the best promise for development and wise management of 
the coast? Agriculture is difficult because of the lack of water and poor quality of 
the soils. Stretches of rivers suitable for crops and vegetables, such as just inland 
of the Swakop River mouth, are very limited along the coast. Mariculture has 
definite potential, and has been identified as a priority for development by the 
Ministry of Fisheries & Marine Resources. Oysters, abalone, seaweed and mussels 
are already being cultivated (see page 153).

Most mariculture needs the sheltered waters of bays and ponds such as those 
found at Lüderitz, Walvis Bay and the salt pans near Swakopmund. Further devel-
opments might be possible in ponds that remain from diamond mining in the 
Sperrgebiet. However, all maricultural developments are expensive to establish 
and keep viable, and they require careful controls to prevent the accidental intro-
duction of alien species. Chemical treatments to enhance production are also a 
danger to local environments.

Fishing is an obvious candidate for development, although the industry has a poor 
record for sustained, planned and managed harvesting (see page 148), let alone 
for further growth. Each bout of apparent over-exploitation has been followed by 
the resource collapsing, and cycles of boom and bust have been repeated over the 
years for different species of fish.

Two major problems remain before any serious thought should be given to 
expansion of fishing. The first is that despite considerable research throughout 
the Benguela Current, our understanding of factors that control fish populations 
is inadequate. Indeed, even the question of whether or not over-harvesting led 
fish stocks to collapse has yet to be answered definitively. In addition, the effects of 
other processes that influence fish populations, such as fluctuating sea tempera-
tures and oxygen levels, are also poorly understood, especially when several 
factors may be operating in unison. 

In short, our knowledge of biological processes and drivers in the Benguela 
Current must be enhanced. Until that happens, the second problem is likely to 
persist, which is the continued low numbers of commercial fish from popula-
tions that have collapsed. This is despite limits on harvesting that have been 
imposed through the setting of quotas, known as total allowable catches (TACs).  

Miners and prospectors often have free reign to 
excavate (top) and sample along prospecting lines 

(middle), with little legal or moral need to cover 
the scars that blemish the desert . However, some 
mining companies nowadays spend large sums of 

money to test methods and then to rehabilitate the 
landscape (bottom) .

Oil pollution, in particular from fishing vessels 
and passing ships, is a constant danger to coastal 
habitats everywhere . Exploration drilling is of low 
intensity in Namibia and takes place far offshore so 
any accidents caused by this industry are unlikely 
to have an impact on the coast10 . Both Walvis Bay 
and Lüderitz have oil spill contingency plans and 
there is a national oil spill contingency plan . These 
must be constantly updated and regular exercises 
are put into practice to ensure that the plans can 
be implemented effectively  
when needed .

Chapter 7 From the Past to the Future

In addition to farming with oysters, mussels, 
seaweed and abalone, attempts are being made to 
start farms to produce rock lobster, scallops, clams 
and kob fish.9
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Thus, since efforts to help stocks recover have not been successful, and our 
knowledge of factors controlling population dynamics is limited, expansion of the 
fishing industry would be unwise for the time being.

Considering the beauty and unspoiled character of much of the coast, tourism has a 
major role to play in its future development. Recent studies suggest that this sector, 
directly and indirectly, supports some 72,000 jobs nation-wide and that tourism 
could grow at about 7% per year over the next ten years.11 By 2016, the travel and 
tourism economy is expected to contribute about 23% of Namibia’s GDP, which is 
considerably more than mining now provides.

Compared with holiday destinations throughout the world, the Namibian coast has 
several comparative advantages. Few areas are as attractive to people who wish to 
visit unusual places or to ‘get away from the madding crowd’. Moreover, the coast 
offers combinations of environments that are unscarred, remote, rugged and spec-
tacular. Evocative names such as ‘Skeleton Coast’ and ‘Sperrgebiet/the Forbidden 
Zone’ are such good marketing tools that one could almost assume that they were 
coined for just that purpose. Most of the coast is presently not used for any specific 
purpose, and so there are no competitive enterprises. 

Once the Sperrgebiet opens to tourism, visitors will be able to see fascinating relics 
of bygone diamond rushes and riches, as well as a diversity of succulent and other 
plants considered to be amongst the richest in the world. A variety of new and unique 
ventures could be developed, such as giving tourists the opportunity to dig for their 
own diamonds, and to explore the many interesting archaeological, geological and 
fossil sites in the area. 

The ocean of sand that stretches several hundred kilometres between Lüderitz and 
Walvis Bay offers a multitude of attractions and experiences that would be hard to 
rival. Along with shipwrecks, visitors could see huge inselbergs marooned in the sea 
of sand, and a stark and energetic coastline whipped by waves and wind. Travelling 
across this land where the moulding of sand into dunes is akin to the water whipped 
into waves is an attraction in its own right.

Further north in the Skeleton Coast Park, dozens of unusual and captivating natural 
attractions are on hand, stretched out along a rugged shoreline of some 500 kilome-
tres from the mouth of the Ugab River to that of the Kunene River, including rare 
opportunities of seeing desert lions feeding on a whale or seal carcass.

The idea of tourism on the coast is not new, of course. Tens of thousands of people 
visit Swakopmund, Walvis Bay, Lüderitz, Sandwich Harbour, Sossusvlei and Cape 
Cross each year. In addition, there is a concession camp for a few high paying, fly-in 
guests in the Skeleton Coast Park. Overland 4x4 excursions are offered along two 
routes through the Namib-Naukluft Park (see Figure 48).

 Above: Kudu gas is a possible major development 
that could take place in the future. The gas field is 
located some 180 kilometres west of Oranjemund 

in 170 metres of water on the edge of the 
continental shelf . No other oil or gas resources have 

been confirmed in Namibian waters to date, but 
other targets are also far offshore . The most likely 

use for the gas from Kudu will be to generate power 
but no definite plans are in place yet. Technical 

challenges such as its remote location make 
development of the gas field expensive, but the 

increasing shortage of electricity in southern Africa 
may make development of this resource  

more viable .

Below: Lions and whales are among the most 
magnificent consumers in the animal world, 

although they live in different places, consume  
prey in different ways and seldom meet . 

Occasionally they do come together, such as when 
a lion a feeds on a beached whale in the Skeleton 

Coast National Park . 
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Figure 51. Human impacts on the terrestrial coast . 
The beige expanses have been protected but 
not used for any particular purpose . Prior to the 
proclamation of Dorob National Park in 2010 the 
central coastal area was a multiple-use recreation 
and conservation area and was not formally 
protected .

The potential for more tourism has also been identified in several recent manage-
ment plans,12 which have particularly advocated the concept of high value eco-
tourism along the coast. Under these plans, several more tourism concessions could 
be allocated so the number of high-paying visitors to select parts of the coast would 
increase several times. The environmental impacts would be minimal since this 
would be exclusive eco-tourism for very small numbers of visitors.

These plans cater for the top end of the market and provide few, if any, opportuni-
ties to ordinary Namibians to enjoy those distant destinations. Even middle-income 
earners are excluded, with the consequence that little is available anywhere within 
the coastal environment for the average Namibian or tourist to experience and learn 
about the desert environment. Moreover, most of the coast still remains off-limits, 
and these off-limit areas still offer no direct, visible or comprehensible value. This is 
not to belittle their important intrinsic values as wilderness areas for conservation, 
archaeological heritage, biodiversity and ecological functioning, as well as to future 
generations. But these values are seen, enjoyed or understood by very few people.

What is proposed here, however, is an expansion of tourism on a significant scale 
along the whole coast. This offers the best, perhaps only sustainable, option of giving 
real value to large areas of the coast. And in doing so, the very attributes of the 
environment for which tourists would pay (and many of us hold to be important) 
will prove capable of delivering economic benefits as great as, and probably greater 
than, the alternative short-lived ventures that damage and scar the coast.

For protected areas to be used for economic gain requires major shifts in the 
mindsets of conservation, coastal and park managers. This has not been a popular 
idea. Indeed, most national parks in Namibia have few facilities for visitors, and 
quite a number have no facilities for people at all! The private sector, by contrast, 
has recognised the demand and opportunity for tourism, with the consequence that 
hundreds of private ventures now offer wildlife-based and other ‘eco-tourism’ on 
freehold and communal land. Remarkably, many visitors to Namibia’s parks visit 
them from private facilities outside the parks because there is no accommodation in 
the parks or because the accommodation is shoddy or over-priced in comparison.

Chapter 7 From the Past to the Future
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in 2011 .
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A change in mindset from protectionism to sustainable use for economic benefit 
occurred in Botswana, where the government manages the Okavango Delta as a 
commodity for wildlife and tourism. To obtain the best returns in the public interest, 
private entrepreneurs and communities are encouraged to run, and profit from, 
tourism ventures. Although attractions in the Delta differ from those along the 
Namibian coast, both have intrinsic qualities that are suited for tourism in significant 
ways. Botswana went ahead to capture that economic value; managers of protected 
areas along the Namibian coast could do the same. 

In a much smaller, and admittedly more robust area, 60 to 70 tourism camps and 
lodges in the Delta offer services that attract some 50 thousand visitors each year, 
directly and indirectly providing about 5% of Botswana’s Gross Domestic Product 
(GDP) and 40% of employment in northern Botswana.13 If Namibia is bold and 
seriously seeks economic value from its coast, a hundred or more lodges and camps 
could be provided.

Needless to say, effective environmental safeguards are needed if tourism is to be 
developed substantially. Neglecting safeguards would wreck the very assets that the 
opportunity depends upon. It would also be morally irresponsible to destroy assets 
that belong to future generations, and to destroy or degrade life unnecessarily.

Opportunities to enhance values are not confined to economics, however. The more 
people know about the Namibian coast, the more aesthetic and popular appeal it will 
have. Likewise, allowing people to appreciate the marvels of the desert and sea will 
help to build a community of people in Namibia and across the world who hold the 
Namibian coast to be special and valuable. It is these people who will be the ultimate, 
staunch guardians of the coast.

a final observation ...
Proposals to give the coast value fit very well with the recent development of conser-
vancies along the eastern edge of the northern half of the coast (Figure 52). The 
conservancies have the deliberate purpose to allow local residents to benefit finan-
cially from wildlife and tourism. Residents were denied those rights, opportunities 
and values until the passing of enabling legislation in 1996. 

If protected areas along the northern coast were given similar purpose to that of 
neighbouring conservancies, it is easy to imagine how that whole north-western area 
of Namibia could benefit from the economies of scale and options that come from 
such a large expanse used for common purpose. The importance of this for envi-
ronmental conservation is immense, since profits and value will only be achieved if 
natural resources are managed in ways that keep them healthy and natural.

Chapter 7 From the Past to the Future

There is a multitude of great spectacles on offer 
along the Namibian coast, all worth savouring and 
honouring .
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Pieces of the coast have been set aside for conservation from time to time ever since 
the proclamations of Game Reserve Numbers 2 and 3 in 1907. Most recently, the 
Sperregebiet National Park was proclaimed in 2008, the off-shore Marine Protected 
Area in 2009 and the Dorob National Park in 2010. These new proclamations are 
noteworthy because they include the first formal protection for any part of Namibia’s 
marine environment, and they mean that there is a continuous zone under conser-
vation management between the Kunene and Orange Rivers (Figure 52). In total, 
Namibia’s coastal protected areas now cover 97,600 square kilometres.

The scale of this conservation area becomes even more impressive if it is linked to the 
Iona National Park in Angola and the Richtersveld National Park in South Africa. 
Suggestions have been made to proclaim this whole area as one park, perhaps to be 
known as Namib-Skeleton Coast National Park. That would be one of the largest 
parks in the world. 

Such a development would partially mirror a parallel development in the marine 
environment. This was the move by Angola, Namibia and South Africa, as the 
three countries washed by the waters of the Benguela Current, to establish the 
Benguela Current Commission (BCC). To quote the BCC website: ‘This is the first 
commission in the world to be based on the Large Marine Ecosystem approach to 
ocean governance. It provides a platform for Angola, Namibia and South Africa to 
introduce an integrated, multi-sectoral approach to managing the Benguela Current 
Large Marine Ecosystem.’

Economic interests drive much of the need for the Benguela Current Commission, 
but at least the drivers and boundaries are clear, which makes congruence between 
the three countries more possible. If this Commission can enhance the sustainable 
harvesting of marine resources and if value can be attached to the resources of the 
desert, the coast will then consist of parallel environments used and managed for the 
benefit of all. And by all, we mean people, birds, seals and lichens, to name just a few 
of the beneficiaries of the Namibian coast.
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Figure 52. Much of the northern coastal area 
adjoins conservancies and a tourism concession, 
creating a massive area managed for conservation . 
While residents of conservancies and the 
concession benefit from wildlife and tourism, 
few people obtain any value from the formally 
protected area . The map also shows the extent of a 
proposed linear, contiguous Namib-Skeleton Coast 
National Park which will create a massive area 
under conservation management . This will include 
the Iona National Park in Angola, the Richtersveld 
National Park in South Africa, while also linking to 
the newly established Marine Protected Area off the 
southern coast of Namibia .

There is a stark, telling contrast between the free 
flight of flamingos and free swirl of dune sand 

(above) and the many rigid graves that lie along 
the Namibian coast; not human graves but those of 
failed ventures . Many of them were well-intentioned 
but ill-conceived, while other endeavours have been 

productive but short-lived enterprises . However, 
many ventures have been pure scams, such as this 
one, the remains of an oil rig abandoned here once 

the proponent of the scam had fleeced investors 
of millions of dollars . This is but one of the many 

skeletons that litter the Namibian coast .

One way that local residents can benefit from 
conservation and tourism is to provide them with 
rights to harvest wildlife sustainably and to earn 
revenue from visitors . Such rights are provided 
through conservancies elsewhere in Namibia, and 
could be provided to other communities living 
alongside the coastal parks .

Chapter 7 From the Past to the Future
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Key points

•	 Compared	 to	 other	 coasts,	 Namibia’s	 coast	 is	 largely	 unspoilt	 because	 the	
great majority of its relatively small population is clustered in five towns.

•	 Most	economic	developments	grew	rapidly	but	were	then	followed	by	substan-
tial declines, as epitomised by many abandoned mines (including guano), and 
rises and falls of catches of whale, Pilchard, Anchovy, Orange Roughy, Hake, 
West Coast Rock Lobster and crab.

•	 The	majority	 of	 coastal	 commodities	 are	 used	 by	 international	 consumers,	
particularly diamonds, uranium, fish and tourist facilities. Economic activi-
ties are thus subject to external forces, while local economic forces have less 
influence along the coast.

•	 The	low	densities	of	desert	plants	and	animals	and	their	generally	slow	rates	
of growth mean that damage and losses can be long lasting. Most marine life, 
however, is characterised by high rates of reproduction and can regenerate 
fairly quickly following disturbance.

•	 Sea	 level	 rise	 due	 to	 global	 warming	 threatens	 infrastructure	 close	 to	 the	
coast, especially when swells occur in combination with spring tides. Walvis 
Bay and Swakopmund are at greatest risk. Careful planning is required to 
minimise future losses.

•	 What	activities	offer	the	best	promise	for	adding	long-term	value	to	the	coast	
without incurring substantial environmental and social costs?

- Mining is certain to deliver more economic benefits to Namibia. However, 
prudence is necessary before further ventures are permitted, given the long 
history of poor practice by mining enterprises. Mining needs to be done for 
the right reasons in ways that maximise long-lasting benefits.

- Mariculture has definite potential through the further development of 
farms for high-value products such as oyster, abalone, seaweed and mussels.

- Fishing can be developed, but a much better understanding of factors that 
control fish populations is needed before this industry can expand.

- Tourism can add significant worth, especially by developing the industry 
in geographical areas which now offer no direct, visible or comprehensible 
values to the majority of Namibians. 

•	 By	 shifting	 from	 protectionism	 to	 the	 promotion	 of	 economic	 benefits	 in	
conjunction with environmental safeguards, many more people will be able 
to enjoy the marvels of Namibia’s coast. This will have the further advantage of 
creating a new generation of coastal custodians, who fully appreciate the value 
of Namibia’s coast and its resources.

Chapter 7 From the Past to the Future
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chapter 1: introducing the coast of Namibia
1. No area in the world is pristine, but the Namibian coast is far less spoilt 

by human exploitation than most other places, as shown for example by 
assessments available at this website: http://www.ciesin.columbia.edu/
wild_areas/.

2. Carter RWG. 1988. Coastal environments: an introduction to the physical, 
ecological and cultural systems of coastlines. Academic Press, London.

3. Republic of South Africa. 2009. Partial submission to the Commission on 
the Limits of the Continental Shelf pursuant to Article 76, paragraph 8 of 
the United Nations Convention on the Law of the Sea 1982 in respect of 
the South African Mainland.

4. Kinahan J. 2000. Cattle for Beads: The Archaeology of Historical Contact 
and Trade on the Namib Coast. Namibia Archaeological Trust, Uppsala & 
Windhoek.

5. Billawer HW & Ekobo MS. 2002. A human geography atlas of Walvis Bay. 
Gamsberg Macmillan Publishers, Windhoek, Namibia.

6. The information in this paragraph is taken from the Henties Bay Tourism 
website http://www.hentiesbaytourism.com/history.htm.

7. Historical accounts and boundaries for conservation areas were obtained 
from the following sources:
•	 Berry	HH,	1997.	Historical	review	of	the	Etosha	region	and	its	

subsequent administration as a national park. Madoqua vol. 20 (1):3-12 
and personal communications.

•	 Bridgeford	P.	2008.	One	hundred	years	of	conservation:	From	Game	
Reserve No. 3 to Namib-Naukluft Park. Namibia Scientific Society 
Journal vol. 56.

•	 Information	in	the	park	profiles	issued	by	the	Ministry	of	Environment	
and Tourism http://www.met.gov.na/dpwm/parkprofiles.htm.

•	 Government	gazettes.

8. Game Reserve 1 was situated around the Mangetti area and lasted until 
Etosha Game Park came into existence, when it was deproclaimed. Some 
sources give the area of Game Reserve No. 3 as 10,000 square kilometres.

chapter 2: Weather and Water
1. http://en.wikipedia.org/wiki/oceanography.

2. Air movement is affected by the Coriolis force which is driven by the 
rotation of the earth. Air currents are deflected to the right in the northern 
hemisphere and to the left in the southern hemisphere.

3. Data for almost 300 weather stations were used in the generation of the 
rainfall map which first appears in the following report: Namibia Resource 
Consultants. 1999. Rainfall distribution in Namibia: Data analysis and 
mapping of spatial, temporal, and Southern Oscillation Index aspects. 
Ministry of Agriculture, Water & Rural Development, Windhoek. More 
recent data to complete the time series used in the charts were obtained 
from Namibia Meteorological Services.

4. Olszewsky J. 2006. Desert rainfall: wet needles in dry haystacks. Edition on 
28 April 2006 of The Economist, Windhoek.

5. GIS raster grid files, created as part of the report detailed in 3 (above) of 
mean monthly rainfall for each month were summarised by degree square. 
Data for each month in each degree square were then amalgamated into 
the 3-month groupings used in the charts.

6. Seely M & Pallett J. 2008. Namib. Secrets of a desert uncovered. Venture 
Publications, Windhoek.

7. Data for fog are based on surface observations (summarised by month) 
for a range of stations. See also Olivier J. 1995. Spatial distribution of fog 
in the Namib. Journal of Arid Environments 29:129-138.

8. Henschel J,  Mtuleni V, Gruntkowski N, Seely M & Shanyengana E. 
1998. NAMFOG: Namibian application of fog-collecting systems. 
Phase 1: Evaluation of fog water harvesting. Occasional Paper 8, Desert 
Research Foundation of Namibia (DRFN), Windhoek; Olivier, J. 2004. Fog 
harvesting: An alternative source of water supply on the West Coast of 
South Africa GeoJournal 61: 203-214; and Shanyengana ES, Henschel JR, 
Seely MK & Sanderson RD. 2002. Exploring fog as a supplementary water 
source in Namibia. Atmospheric Research 64: 1-4.

9. Humidity data from Namibia Meteorological Services, summarised by 
month and time period (08h00, 14h00 and 21h00).

10. Same as 6 above.

11. Wind speed and direction data for wind roses and charts span an 
approximately 30 year period between the early 1960s and late 1980s.  

12. Wind speed and direction data showing changes within a year were 
kindly provided by Craig Risien of Oregon State University’s Cooperative 
Institute for Oceanographic Satellite Studies (CIOSS), following methods 
described in Risien CM & Chelton DB. 2008: A Global Climatology of 
Surface Wind and Wind Stress Fields from Eight Years of QuikSCAT 
Scatterometer Data. Journal of Physical Oceanography 38: 2379-2413. 
(Available online at http://cioss.coas.oregonstate.edu/scow/).

13. Hutchings L, van der Lingen CD, Shannon LJ, Crawford RJM, Verheye 
HMS, Bartholomae CH, van der Plas AK, Louw D, Kreiner A, Ostrowski 
M, Fidel Q, Barlow RG, Lamont T, Coetzee J, Shillington F, Veitch J, 
Currie JC & Monteiro PMS. 2009. The Benguela Current: An ecosystem of 
four components. Progress in Oceanography 83: 15–32.

14. The data used cover a period of around 25 years from the 1960s. The time 
of day is GMT + 1.

15. Data on sunshine hours per day from Namibia Meteorological Services, 
summarised by month.

16. Mean and long term temperature data from Namibia Meteorological 
Services.

17. Conway G. 2009. The science of climate change in Africa: impacts and 
adaptation. Grantham Institute for Climate Change. Discussion paper 
No 1. Imperial College, London; and Midgley GF & Guo D. 2009. 
Key ecosystem and biodiversity impacts of climate change in Namibia. 

Unpublished report by Climate Change and BioAdaptation Division, 
South African National Biodiversity Institute.

18. Desert Research Foundation of Namibia & Climate Systems Analysis 
Group. 2008. Climate Change Vulnerability & Adaptation Assessment 
Namibia. Report for Ministry of Environment & Tourism, Windhoek.

19. Same as 13 above.

20. Roy C, Weeks S, Rouault M, Nelson G, Barlow R & van der Lingen CD. 
2001. Extreme oceanographic events recorded in the Southern Benguela 
during the 1999–2000 summer season. South African Journal of Science 97: 
465–471.

21. Same as 13 above.

22. De Decker RH. 1988.  The wave regime on the inner shelf south of the 
Orange River and its implications for sediment transport.  South African 
Journal of Geology 91: 358-371.

23. Bluck BJ, Ward JD & de Wit MCJ. 2005. Diamond mega-placers: southern 
Africa and the Kaapvaal craton in a global context. In McDonal I, Boyce 
AJ, Butler IB, Herrington RJ & Polya DA (Editors) Mineral deposits and 
earth evolution. Geological Society, London, Special Publications 248: 
213-245; and De Decker RH. 1988.  The wave regime on the inner shelf 
south of the Orange River and its implications for sediment transport.  
South African Journal of Geology 91: 358-371.

24. Rouault M. 2007. In Veitch  J. (compiler). The changing state of the 
Benguela Current Large Marine Ecosystem: expert workshop on climate 
change and variability and impacts thereof in the BCLME region, 15–16th 
May 2007. Climate Change workshop report.

25. These data were kindly processed by Craig Risien using data obtained 
from http://www.ncdc.noaa.gov/oa/climate/research/sst/oi-daily.php 
and http://www.ncdc.noaa.gov/oa/climate/research/sst/papers/daily-sst.
pdf. The processing followed methods described in Risien CM & Chelton 
DB. 2008: A Global Climatology of Surface Wind and Wind Stress Fields 
from Eight Years of QuikSCAT Scatterometer Data. Journal of Physical 
Oceanography 38: 2379-2413.

26. From data processed by Craig Risien (see note 25 above).

27. Gammelsrød T, Bartholomae CH, Boyer DC, Filipe VLL & O’Toole 
MJ.1998. Intrusion of warm surface layers along the Angolan-Namibian 
coast in February-March 1995: The 1995 Benguela Niño. South African 
Marine Science 19: 51-56.

28. Monteiro PMS & van der Plas AK. 2006. Low oxygen water (LOW) 
variability in the Benguela System: key processes and forcing scales 
relevant to forecasting. In Shannon V, Hempel G, Malanotte-Rizzoli P, 
Moloney CL & Woods J. (editors). Benguela: Predicting a Large Marine 
Ecosystem. Large Marine Ecosystems 14: 71–90.

29. Brüchert V, Currie B & Peard KR. 2009. Hydrogen sulphide and methane 
emissions on the central Namibian shelf. Progress in Oceanography 83: 
169–179.

30. Attwood C. 2006. Sulphur eruptions could hamper diversification. 
Maritime Southern Africa 11, July/August.

31. Maartens L. Biodiversity. In Namibia’s Marine Environment. Directorate 
of Environmental Affairs of the Ministry of Environment and Tourism, 
Namibia.

32. Hartman A. 2008. Red tide to revolutionise oyster industry. The Namibian. 
18 April 2008.

33. Bartholomae CH & van der Plas AK. 2007. Towards the development of 
environmental indices for the Namibian shelf, with particular reference to 
fisheries management. African Journal of Marine Science 29:  25-35.

34. Same as 13 above.

35. Based on data collected at the small craft harbour and provided by David 
Uushona (Walvis Bay Municipality) and Kim Rørbæk (DHI Water & 
Environment).

36. Moderate Resolution Imaging Spectroradiometer (MODIS) on NASA’s 
Terra satellite passed overhead and captured this true-color image on 
March 13, 2010.

chapter 3: foundations and landshapes
1. Mather AA, Garland GG & Stretch DD. 2009. Southern African sea-levels: 

corrections, influences and trends. African Journal of Marine Sciences 31: 
145-156.

2. Calcretes (CaCO3) and gypcretes (CaSO4.2H2O); Eckardt FD & Spiro 
B. 1999. The origin of sulphur in gypsum and dissolved sulphate in the 
Central Namib Desert, Namibia. Sedimentary Geology 123: 255-273.

3. Siesser WG & Dingle RV. 1981. Tertiary sea-level movements around 
southern Africa. Journal of Geology  89: 523-536. 

4. Bremner JM. 1985. Southwest Africa/Namibia, in Bird ECF & Schwartz 
ML. (editors). The World’s Coastline. Van Nostrand Reinhold, New York.

5. Based on LandSat and Quickbird images taken in different years.

6. Jacobson PJ, Jacobson KM & Seely MK. 1995.  Ephemeral rivers and their 
catchments: sustaining people and development in western Namibia. Desert 
Research Foundation of  Namibia, Windhoek. 

7. Same as 6 above.

8. Bremner JM, Rogers J & Birch GF. 1986.  Surficial sediments of the 
continental margin of South West Africa/Namibia. Set of 4 maps published 
by Marine Geoscience Section, Geological Survey of South Africa.

9. Swart R. 2009. Hydrate occurrences in the Namibe Basin, offshore 
Namibia. In Long D, Lovell MA, Rees JG & Rochelle CA. (Editors) 
Sediment-hosted gas hydrates: New insights on natural and synthetic 
systems. Geological Society, London, Special Publications 319: 73-80.

10. Same as 8 above.

11. Hopkins AE. 2006. Seismic stratigraphic interpretation of contourite 
systems. PhD thesis, Cardiff University.

12. Based on data kindly supplied by Guido van Langenhove, Department of 
Water Affairs, Windhoek.
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a
•	 anti-cyclone – areas of high atmospheric pressure from which winds 

spiral outwards in an anti-clockwise direction in the southern hemi-
sphere

•	 aquifer – a porous and permeable rock that holds and can supply water 
to boreholes

•	 aragonite – a carbonate mineral with the same composition as calcite, 
CaCO3, it often  forms close to the surface and makes up the shell 
material of corals and many bivalves

•	 aridity – a condition where available water is limited thus limiting the 
growth of plants and animals

B
•	 barchan	dune – crescent shaped sand dune that lies transverse to the 

wind direction
•	 Benguela-Niño – a southward invasion of warm, salty water from the 

Angola current
•	 benthic – the lowest level of a water body and which includes the 

sediment surface
•	 biodiversity – the diversity of plant and animal life in a particular 

habitat
•	 biogenic	 sediments – sedimentary deposits derived from biological 

material
•	 biomass – the total mass of living organisms in a biome
•	 biome – a major ecological community, extending over a large area and 

usually characterised by a dominant vegetation

c
•	 calcrete – sedimentary rock cemented by calcium carbonate (calcite).  

Often forms a resistant surface layer
•	 climate	change – the long term change in weather patterns over decades, 

centuries or millennia.  Specifically in this book it refers to change 
brought about by the actions of man 

•	 continental	 shelf – the gently sloping extension of the continent that 
would be exposed in glacial maxima and extending to the point where 
the gradient steepens.  This is different to the legal definition used in the 
United Nations Conference on the Law of the Sea by which countries 
can claim extended territorial rights

•	 Coriolis	 force – the tendency for a current or wind to drift sideways 
from its course due to the rotation of the Earth; in the case of the 
southern hemisphere this is to the left

•	 cyanobacteria	– bacteria that obtain their energy through photosyn-
thesis

D
•	 Damara	orogen – the name given to a belt of deformed and metamor-

phosed rocks formed during the collision of ancient continents around 
550 million years ago

•	 demersal	fish – fish that live on or near the bottom of a water body, and 
contain little oil (one to four percent of body weight), whereas pelagic 
fish fillets can contain up to 30 percent

•	 demography – the study of the characteristics of a population
•	 diatoms – a widespread group of unicelled algae with hard bivalve shells 

composed mostly of silica. Most diatoms can perform photosynthesis. 
They make up a large portion of marine plankton and are an important 
food source for many aquatic animals

•	 dimension	stone	– rock selected for its textural characteristics and cut 
to size and shape to be used in building work

•	 dinoflagellates – minute single-celled aquatic organisms which are one 
of the main components of plankton. They have characteristics of both 
plants and animals, such as two flagella – long whip-like growths which 
allow them to move - and a hard cellulose covering. Blooms of dinofla-
gellates are the cause of red tides

•	 dolomite – mineral composed of calcium magnesium carbonate 
CaMg(CO3)2. A rock composed dominantly of this mineral is referred 
to by the same name

•	 dyke – igneous intrusion that cuts discordantly across older beds

e
•	 Ekman	Transport is the resulting motion of water interacting with the 

forces of Coriolis, wind and drag between layers of water
•	 El	Niño-Southern	Oscillation	(ENSO) - El Niño is the irregular warm 

water current that flows south along the west coast of South America.  
The Southern Oscillation is the atmospheric equivalent and is a large 
scale atmospheric change in the south east Pacific and Indian Oceans

•	 endemic	(and	endemism) –  indigenous to a specific region or environ-
ment and not occurring naturally anywhere else

•	 ephemeral – a natural event such as a river flood that only occurs for a 
very short time

•	 estuary – a coastal body of water fed by a river but with a connection to 
the sea

•	 Exclusive	Economic	Zone	(EEZ) – the marine area over which a coastal 
state has special rights to the exploitation of resources

f
•	 foraminifera – oceanic protozoa with shells of calcite, CaCO3 and 

usually smaller than 1millimetre

g
•	 geodes	or	druses – a type of cavity commonly found in volcanic rocks 

in which well formed crystals can develop
•	 glauconite – blue-green mica mineral formed in shallow marine envi-

ronments and found as small, rounded pellets
•	 global	warming – warming of the earth caused by the actions of man
•	 Gondwana – single, ancient land mass made up of present day Africa, 

India, Australia, South America, Madagascar, Antarctica and New 
Zealand

•	 guyot – an undersea volcanic mountain with a flat top

glOSSary •	 gypcrete – sedimentary rock cemented by hydrated calcium sulphate 
CaSO4.2H2O.  Often forms a surface layer

•	 gyre	–  a very large rotating ocean current, the rotation being caused by 
the Coriolis Effect, but the water flows are also often pushed along by 
prevailing winds

i
•	 igneous	rock	– rock formed from the solidification of magma

•	 inselbergs – an isolated mountain that rises significantly above the 
surrounding plain

•	 Inter-Tropical	 Convergence	 Zone	 (ITCZ) - the area encircling the 
earth near the equator where winds originating in the northern and 
southern hemispheres come together

K
•	 kimberlites – explosive volcanic pipes which contain an assemblage of 

minerals, including occasionally diamonds, that indicate an origin deep 
within the mantle

l
•	 Last	Glacial	Maximum	(LGM) – a time period in Earth’s history when 

thickness and extent of glaciers is at a maximum.  Sea levels would be at 
their lowest in this time as the sea water is held in the ice.  The last glacial 
maximum occurred around 20,000 years ago

•	 linear	dune – ridge of sand that is much longer than it is wide

•	 linear	oasis	– generally a long oasis along an ephemeral river 

•	 longshore	drift	– movement of material/sediment parallel to the shore 
and driven by the wind

•	 LOW	[Low	Oxygen	Water] – depletion of oxygen in the water column 
to the point where it is detrimental to the health of organisms

m
•	 mangroves – trees that grow in coastal saline environments in tropical 

and sub-tropical areas

•	 mantle - region forming the main bulk of the earth.  It lies between the 
crust and the core at depths of about 40km to 2,900 kilometres

•	 marine – relating to the sea

•	 meta-sediments – sediments that have been metamorphosed, i.e. 
subjected to heat and pressure, generally during the collision of tectonic 
plates

•	 methane	hydrates – methane, CH4, gas trapped within an ice crystal; 
also known as “fire ice” 

P
•	 Palaearctic - a zoogeographical region consisting of Europe, Africa 

north of the Sahara, and most of Asia north of the Himalayas
•	 pegmatite – a very coarse grained igneous rock
•	 pelagic	fish – those fish that live and feed away from the bottom in the 

open water column rather than in waters adjacent to land
•	 perennial	– lasting a long time, generally more than a year
•	 permafrost – that portion of the Earth’s surface that is permanently 

frozen
•	 phosphorite – a sedimentary rock enriched in phosphate minerals
•	 phytoplankton – microscopic plant life that floats free in the sea, 

mainly single-celled algae and cyanobacteria. Phytoplankton form the 
beginning of the food chain for aquatic animals

•	 plankton – the small or microscopic plant (phytoplankton) and animal 
(zooplankton) organisms that float or drift in great numbers in fresh or 
salt water  especially at or near the surface

r
•	 Red	 Data	 species – species that are listed in the IUCN Red List of 

Threatened Species. This is the world’s most comprehensive inventory 
of the conservation status of plant and animal species. Species are classi-
fied in nine groups, set through criteria such as rate of decline, popula-
tion size, area of geographic distribution, and degree of population and 
distribution fragmentation

•	 rhyolite – a fine-grained volcanic rock containing quartz and feldspar
•	 riparian	vegetation – the plant life along a river course

S
•	 seismic	 sensors – sensors used to detect artificially induced sound 

waves and used to understand the structure of rocks lying below the 
surface

T
•	 terrestrial	– relating to the land
•	 terrigenous	sediment – sedimentary deposits derived from the erosion 

of the land, for example sandstone, shale
•	 tonne -  a mass equivalent to 1,000 kilograms whereas one ton is 2,000 

pounds (lbs) (USA) or 2,240 pounds (UK)
•	 transverse	dune – strongly asymmetrical sand dune elongated perpen-

dicular to the direction of the prevailing wind

u
•	 upwelling  - the wind driven motion of deep, cold, dense water to the 

surface often bringing with it abundant nutrients

y
•	 yardang – a sharp, keel-like ridge of rock formed by wind scour 

Z
•	 zooplankton – a collective name for minute marine animal life which 

floats feely in the sea, and which consists mainly of small crustaceans 
(such as copepods and krill), rotifers and fish larvae

Glossary Glossary



192

!nara - Acanthosicyos horridus
abalone - Haliotis midae
aardvark - Orycteropus afer
african black oystercatcher - Haematopus 
moquini
african elephant - Loxodonta africana
african penguin - Spheniscus demersus
african river prawn - Macrobrachium 
vollenhovenii
albacore - Thunnus alalunga
alfonsino - Beryx splendens
ana tree - Faidherbia albida
anchovy - Engraulis capensis
bank cormorant - Phalacrocorax neglectus
Barlow’s lark - Certhilauda barlowi
bat-eared fox - Otocyon megalotis
bearded goby/Pelagic goby - Sufflogobius 
bibarbatus
Benguela long-billed lark - Certhilauda 
benguelensis
bigeye tuna - Thunnus obesus
bitter bush - Pechuel-Loeschea leubnitziae
black-backed jackal - Canis mesomelas 
black-necked grebe - Podiceps nigricollis
black rhinoceros - Diceros bicornis
blacktail - Diplodus sargus
Blainville’s beaked whale - Mesoplodon 
densirostris
blue shark - Prionace glauca
blue whale - Balaenoptera musculus
bottlenose dolphin - Tursiops truncatus
boxthorn - Lycium spp.
Bradfield’s Namib day gecko - Rhoptropus 
bradfieldi
brown hyaena - Hyaena brunnea
bushman’s candle - Sarcocaulon spp.
camelthorn - Acacia erioloba
cape anchovy - Engraulis capensis
cape cormorant - Phalacrocorax capensis
cape fur seal - Arctocephalus pusillus
cape gannet - Morus capensis
cape hake - Merluccius capensis
cape horse mackerel - Trachurus capensis
cape John Dory - Zeus capensis
caspian tern - Hydroprogne caspia
chacma baboon - Papio ursinus
chestnut-banded plover - Charadrius pallidus
copper shark - Carcharhinus brachyurus
crowned cormorant - Phalacrocorax coronatus
Damara tern - Sterna balaenarum

dassie rat - Petromus typicus
deep-sea red crab - Chaceon maritae
deep-water cape hake - Merluccius paradoxus
dentex - Dentex spp.
desert plated lizard - Angolosaurus skoogi
dollar bush - Zygophyllum stapfii
dune lark - Certhilauda erythrochalamys
dusky dolphin - Lagenorhynchus obscurus
dusky kob - Argyrosomus coronus
elephant’s foot - Adenia pechuelii
european oyster - Ostrea edulis
fin whale - Balaenoptera physalus
galjoen - Dichistius capensis
ganna - Salsola spp.
gemsbok - Oryx gazella
gewürzdolde - Marlothiella gummifera
ghost crab - Ocypode cursor
giraffe - Giraffa camelopardalis
gray’s lark - Ammomanes grayi
greater	flamingo - Phoenicopterus roseus
greater kudu - Tragelaphus strepsiceros
great white pelican - Pelecanus onocrotalus
great white shark - Carcharodon carcharias
green turtle - Chelonia mydas
grey-headed gull - Larus cirrocephalus
halfmens - Pachypodium namaquanum
hartlaub’s gull - Larus hartlaubii
hawksbill turtle - Eretmochelys imbricata
heaviside’s dolphin - Cephalorhynchus heavisidii
hoesch’s toad - Poyntonophrynus hoeschi
horse mackerel - Trachurus capensis
humpback whale - Megaptera novaeangliae
jacopever - Helicolenus dactylopterus
kelp - Laminaria pallida
kelp gull - Larus dominicanus
kingklip - Genypterus capensis
klipspringer - Oreotragus oreotragus
krimpvarkie - Aloe erinacea
leatherback turtle - Dermochelys coriacea
lesser	flamingo -  Phoenicopterus minor
lion - Panthera leo
living stones - Lithops spp.
loggerhead turtle - Caretta caretta
longfin tuna - Thunnus alalunga
marbled rubber frog - Phrynomantis annectens
mesquite - Prosopis spp.
monkfish - Lophius vomerinus and L. vaillanti
mussel - Mytilus galloprovincialis
mustard bush - Salvadora persica
Nama padloper - Homopus solus

Namaqua	barb - Barbus hospes
Namaqua	chameleon - Chamaeleo namaquensis
Namib dune gerbil - Gerbillurus tytonis
Namib golden mole - Eremitalpa granti
Nile crocodile - Crocodylus niloticus
Nile	soft-shelled	terrapin - Trionyx triunguis
olive ridley turtle - Lepidochelys olivacea
orange roughy - Hoplostethus atlanticus
orca (killer whale) - Orcinus orca
ostrich - Struthio camelus 
Pacific oyster - Crassostrea gigas
pencil bush - Arthraerua leubnitziae
Péringuey’s adder - Bitis peringueyi
periwinkle - Littorina spp.
pilchard - Sardinops ocellata
plough snail - Bullia spp.
porcupine - Hystrix africaeaustralis
reed - Phragmites australis
rock hyrax - Procavia capensis
rüppell’s korhaan - Eupodotis ruppelli
Sesfontein-aalwyn - Aloe dewinteri
shallow-water hake - Merluccius capensis
shortfin mako shark - Isurus oxyrinchus
shovel-snouted lizard - Meroles anchietae
silver kob - Argyrosomus inodorus
smooth-hound shark - Mustelus mustelus
snoek - Thyrsites atun
southern african sardine - Sardinops sagax
southern bottlenose whale - Hyperoodon 
planifrons
southern right whale - Eubalaena australis
sperm whale - Physeter macrocephalus
spotted gulley shark - Triakis megalopterus
spotted hyena - Crocuta crocuta
springbok - Antidorcas marsupialis
swift	tern - Sterna bergii
swordfish - Xiphias gladius
tamarisk - Tamarix usneoides
tractrac chat - Cercomela tractrac
welwitschia - Welwitschia mirabilis
wild tobacco - Nicotiana glauca
warty gracilaria - Gracilaria gracilis
web-footed gecko - Palmatogecko rangei
west coast rock lobster - Jasus lalandii
west coast sole - Austroglossus microlepis
west coast steenbras - Lithognathus aureti
white-breasted cormorant - Phalacrocorax 
lucidus
white-fronted sandplover - Charadrius 
marginatus

laTiN NameS

Latin names
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