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FOREWORD

Cape Cross Nature Reserve is one of the smallest but most important protected areas in Namibia, as
it holds the largest seal population in the world of any species of seal or fur seal and is one of the
only mainland seal colonies in the world that is readily accessible to tourists and where the seals are
habituated to the close presence of visitors. Further, the Cape Cross Nature Reserve is an Important
Bird Area and a candidate Key Biodiversity Area because of the large numbers of wetland birds of
different species that it attracts. The Nature Reserve is also a place where close interactions can be
observed between land based predators and scavengers and the large number of seals.

Cape Cross Nature Reserve is also a site of very significant historical importance recognized by its
status as a National Heritage Site. It is the site where Portuguese explorers first landed on the
Southern African coast in 1486 and erected a stone cross. Although there are two replicas of this
cross in the site of the original cross, Namibia would like to see the original stone cross returned to
Namibia from where it is currently held in a museum in Germany. It is part of the national heritage
of Namibia.

The Nature Reserve is further renowned for its role in the early exploitation of the marine resources
of the South Atlantic Ocean, especially following the discovery of substantial amounts of guano
deposits that led to large scale exploitation, shipping, the erection of the first railroad in what is
Namibia today and after the historical guano deposits were depleted, the establishment of a whaling
and sealing station. Guano collection still continues to this day through concessions that allow the
collection of guano from large wooden platforms in the Cape Cross lagoon where tens of thousands
of wetland birds breed and roost. Similarly, the harvesting of Cape fur seal has continued almost
continuously for a hundred years or more although the demand for and the value of seal products
has significantly declined in recent times. The Nature Reserve also hosts a number of saltpans and
saltworks, and important and sustainable mining activity here and elsewhere along the Namibian
coast where this practice is allowed.

By far the most important economic activity in the Cape Cross Nature Reserve is tourism and this
small Nature Reserve is the third most important tourist attraction and earner of tourism revenue in
Namibia after the far larger Etosha National Park and Sossusvlei in the Namib-Naukluft National
Park. It is our intention as a Ministry through this park management and tourism development plan
to make it even more appealing as an international and national tourism destination, something
which is long overdue. The Nature Reserve appeals to a wide range of tourist visitors wishing to see
the spectacle of the large Cape fur seal colony and the extremely interesting seal breeding cycle and
social behaviour but also the abundant wetland birds, one of the most important birdwatching sites
in southern Africa. It further appeals to those interested in history and geology, as the park is the
last remnant of a massive volcano that formed when Gondwanaland broke up 130 million years ago
and which is now principally underwater in the Atlantic Ocean and therefore an important part of
the proposed future Gondwana Geopark.

It is important to balance these diverse interests and economic activities and that is one of the main
purposes of this first ever park management and tourism development plan for the Cape Cross
Nature Reserve. Much of this can be done through zonation of the Nature Reserve to allow for
diverse activities without compromising the biodiversity of the park and its important national
economic importance for tourism which is its main objective, but also through improved
cooperation and coordination amongst other regulators such as the Ministry of Fisheries and
[Marine Resources and the Ministry of Mines and Energy. Their contributions are essential to make
this Nature Reserve one of the most important protected areas in Namibia. For those who are
allowed to conduct commercial activities in the park related to salt production, guano collection and
seal harvesting, we expect them to fully comply with all applicable sectoral and park regulations and
we will hold them accountable for complying to the highest standard with the Environmental
Management Act, Act 7 of 2007.



Globally, a problem has been encroachment on protected areas. This seems to be exacerbat-
ed when boundaries of protected areas are not clearly demarcated and uncertainties exist over
proclamations. In Cape Cross Nature Reserve, we have seen such encroachment and these reasons
seem to have contributed. This management plan will help to address these problems and prevent
them from occurring again. Namibia’s protected areas belong to the entire nation and no one should
infringe upon them for personal gain. It is the responsibility of the Ministry of Environment, Forestry
and Tourism to preserve the integrity of our protected areas and we will do so.

This management plan sets out the vision, objectives and guidelines for the management and
development of the Cape Cross Nature Reserve for the next 10 years. As such, it represents the
policies and intentions of the Ministry of Environment, Forestry and Tourism and it provides for
mechanisms to strengthen collaboration with the user groups of the park and other stakeholders.
All involved with the park, including MEFT decision-makers and management staff, personnel of
other Ministries and Parastatals, private sector companies and individuals, all contractors, partners,
tourists and any entity and individual dealing in any way with the Park must ensure that any actions
and decisions relating to the park are in strict accordance with this document. The management plan
must be viewed as a valuable and central document by all management- and policy-level staff
involved with the park. They should be familiar with its contents and should make use of it to
familiarize new staff with the aims, objectives and policies of the park.

It is part of every staff member’s job to help implement this management plan. Park management is a
team effort. The future well-being and development of the park depends on this team approach.

Pohamba Shifeta, MP ¥

MINISTER



PREFACE

The Management Plan for the Cape Cross Nature Reserve has been designed and structured to be
priority focused and action orientated, to facilitate implementation and the achievement of outputs
and outcomes. The Plan is linked to an annual cycle of management and oversight, involving the
preparation of annual work plans and budgets.

The plan gives a brief background to the park, including its purpose and objectives, and placing it in
a regional setting, before focusing on park management objectives, including the identification of the
most important threats to the park and the conservation outcomes that we seek. Chapter 3 gives
the new zonation for the park according to the recently adopted Guidelines for Zonation of
Protected Areas in Namibia. Subsequent chapters focus on the management of natural resources in
the park, adaptive management, regional conservation, park neighbours, prospecting and mining,
tourism and infrastructure including waste management. The last chapter covers aspects of
administration and management and provides a framework for a five-year plan of implementation
and annual work plan.

The plan is designed around a uniform structure for easy reference and use and should be used
in conjunction with park legislation and regulation. The plan therefore articulates, at the strategic
level, the ‘What' must be done; with a brief description of the ‘Why’ these actions must be
implemented to attain the specified objectives. It is imperative to operationalize these actions in a
clear and detailed annual work plan.

This management plan was deliberately drafted to include as much relevant and interesting
information on the Cape Cross Nature Reserve as possible.

The Ministry of Environment, Forestry and Tourism would like to thank all its staff members,
partners and stakeholders who participated in developing this management plan, specifically the
Ecorys consultancy firm that was appointed to help implement the NamParks V Project that is
co-funded by the Government of the Republic of Namibia and the German Government through KfW,
who facilitated the compilation of this plan.
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Abbreviations and Acronyms

CCNR Cape Cross Nature Reserve

DWNP Directorate of Wildlife and National Parks
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EPL Exclusive Prospecting Licence

IBA Important Bird and Biodiversity Area

LUDP Land Use and Development Plan

MET Ministry of Environment and Tourism

MME Ministry of Mines and Energy

MPE Ministry of Public Enterprises

NCE Namibia Chamber of Environment

NGO or NGOs Non-Governmental Organisation/s

NP National Park

SCP, SCNP Skeleton Coast Park, Skeleton Coast National Park




Chapter 1 Overview of the Park

1.1 Introduction

Cape Cross Nature Reserve is a small park located along the Skeleton Coast of Namibia. The
park extends to ca. 53 km? or 5,276 ha and is approximately 24 km long and 4 km wide. The park
borders on the Atlantic Ocean in the West and North and shares its other borders with Dorob NP. It
is one of the six coastal protected areas of Namibia (five terrestrial protected areas and one marine
protected area) (Figure 1 and Figure 2). The coastal parks complex comprises four national parks
from south to north: the Tsau //Khaeb (Sperrgebiet) National Park, the Namib-Naukluft National
Park’ , Dorob National Park and the Skeleton Coast National Park, as well as one nature reserve,
the Cape Cross Nature Reserve? and the Namibian Islands Marine Protected Area. The coastal
protected areas of Namibia stretch along virtually the entire Namibian coastline, a distance of
about 1,570 km, from the Orange River in the south to the Kunene River in the north. At its
narrowest point in the Skeleton Coast NP, the zone of protected areas extends 30 km inland, while
at its widest in the Naukluft area of the Namib-Naukluft NP it extends inland about 180 km to the
top of the escarpment. Namibia is the only continental country in the world that has effectively
placed its entire coastal zone in national parks and nature reserves. Cape Cross Nature Reserve
or hereafter CCNR, containing biodiversity and geographical elements of both the South Atlantic
and the Central Namib Desert, is despite its small size an important part of this impressive complex
of protected areas. The boundaries of the park are somewhat arbitrary because the park was
established to protect the largest Cape fur seal colony along the Namibian coast, and indeed the
largest seal colony in the world, rather than a whole functional ecosystem. On its own or even
together with surrounding Dorob NP, CCNR’s contribution to large scale ecosystem conservation
and landscape protection is very limited, because of its small size and the even more artificial
boundaries of Dorob NP (see MEFT 2021) resulting in its narrow linear shape that does not follow
any ecosystem or biome boundary. Effective biome conservation and management of the Central
and Northern Namib and adjacent arid savanna and mountain escarpment will require a landscape
level approach and this dimension is emphasized throughout this plan and similar plans for the
other coastal parks.

CCNR is one of the smallest but most important protected areas in Namibia, as it holds the largest
seal population in the world of any species of seal or fur seal and is one of the only mainland seal
colonies in the world that is readily accessible to tourists and where the seals are habituated to the
close presence of visitors. Further, the Cape Cross Nature Reserve is an Important Bird Area and
a candidate Key Biodiversity Area because of the large numbers of wetland birds of different
species that it attracts. The Nature Reserve is also a place where close interactions can be
observed between land-based predators and scavengers and the large number of seals.

CCNR is also a site of very significant historical importance containing a National Heritage Site and
other historical sites. It is the site where Portuguese explorers first landed on the Southern African
coast in 1486 and erected a stone cross. Although there are two replicas of this cross on the site of

™ In this plan the proposed new names for the Namib Naukluft Park and the Skeleton Coast Park, i.e. the Namib
Naukluft National Park and the Skeleton Coast National Park, are used, as provided for in Schedule 2 of the
Wildlife and Protected Areas Management Bill which is expected to be enacted during the lifespan of this plan.

2 The Cape Cross Nature Reserve is the proposed new name for the Cape Cross Seal Reserve in the Wildlife
and Protected Areas Management Bill and is the name used in this management plan.



the original cross, Namibia would like to see the original stone cross returned to Namibia from
where it is currently held in a museum in Germany. It is part of the national heritage of Namibia.

The Nature Reserve is further renowned for its role in the early exploitation of the marine resources
of the South Atlantic Ocean, especially following the discovery of substantial amounts of guano
deposits that led to large scale exploitation, shipping, the erection of the first railroad in what is
Namibia today and after the historical guano deposits were depleted, the establishment of a
whaling and sealing station. Guano collection still continues to this day through concessions
that allow the collection of guano from large wooden platforms in the Cape Cross lagoon where
tens of thousands of wetland birds breed and roost. Similarly, the harvesting of Cape fur seal has
continued almost continuously for a hundred years or more although the demand for and the value
of seal products have significantly declined in recent times. The Nature Reserve also hosts a
number of saltpans and saltworks, an important and sustainable mining activity here and
elsewhere along the Namibian coast where this practice is allowed.

By far the most important economic activity in the Cape Cross Nature Reserve is tourism and this
small Nature Reserve is the third most important tourist attraction and earner of tourism revenue in
Namibia after the far larger Etosha National Park and Sossusvlei in the Namib-Naukluft National
Park. It is our intention as a Ministry through this park management plan to make it even more
appealing as an international and national tourism destination, something which is long overdue.
The Nature Reserve appeals to a wide range of tourist visitors wishing to see the spectacle of the
large Cape fur seal colony and the extremely interesting seal breeding cycle and social behaviour
but also the abundant wetland birds, one of the most important birdwatching sites in southern
Africa. It further appeals to those interested in history and geology, as the park holds the site of the
earliest exploration of the southern African coastline by Portuguese seafarers in the 15th Century
and is the last remnant of a massive volcano that formed when Gondwanaland broke up 130-135
million years ago. ago and which is now principally positioned in the Atlantic Ocean (Miller 2008)
and is therefore an important part of the proposed future Gondwana Geopark.

Whilst being entirely surrounded by the Dorob NP, the entire eastern border of the CCNR-Dorob
NP complex is shared with Tsiseb and #Gaingu communal conservancies. Importantly, the
management zonation of the Tsiseb and #Gaingu Conservancies as shown in Figure 3 provides for
a primarily wildlife-based land use in the parts of these conservancies bordering the Dorob NP.
These core wildlife areas form a de facto buffer zone for both CCNR and Dorob NP. Figure 3 also
shows alignment between the management zonation of Dorob NP and the adjacent conservancies.
CCNR is also part of the marine-terrestrial interface and much of its climatic and geomorphological
character and attributes, and thus also its biodiversity, have been shaped by and is still dependent
on the marine environment. It is thus also necessary to take account of the marine landscape west
of the park (see Chapter 4).
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management areas or higher zones (special value or minimum disturbance) There is virtually no infrastructure in
the park compared to surrounding Dorob NP which encloses three municipal areas (from North to South, Henties
Bay, Swakopmund, Walvis Bay) and one regional council settlement area (Wlotzkasbaken) within the park, (see
Figure 4) as well as extensive road, pipeline and powerline infrastructure as well as enclaves of privately owned
land (see MEFT 2021a).
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1.2 Natural environment

Figure 5 gives a panoramic overview of the natural environment of the CCNR, adjacent Dorob NP
and the hinterland, showing the key topographical features. Figure 6 shows the complex landforms
and geology of the northern part of the park and adjacent landscape. Figure 8shows the
topography of CCNR in relation to roads and other features and Figure 8 shows the large fossil
delta of the Orawab River, a very inconspicuous drainage that rarely if ever flows under current
rainfall conditions. It is a relic of more humid conditions millions of years ago. Figure 9 is a digi-
tal elevation model of the park, showing the overall very low elevation of the park above sea level.



Figure 5 Satellite image of the greater Cape Cross Nature Reserve and Dorob National Park landscape
showing the major landforms (Source: MET 2012)



Figure 6 Complex landforms and geology of the Cape Cross Nature Reserve, northern Dorob National Park and
neighbouring landscape. Centre bottom is the circular Messum Crater, a deeply eroded throat of an old volcano.
Above it are the Goboboseb Mountains consisting of Etendeka volcanics. Centre at the top are the tightly folded
Zerrissene Mountains through which the lower Ugab River flows. The granite pluton of the Brandberg, another
old volcano, is the distinct ovoid feature on the right. Cape Cross (the right angle feature on the coastline at the
bottom) and the area just to the east thereof, including the Lagunenberg (the brown coastal range of low hills just
east of Cape Cross), is a small onshore part of a third old volcano the bulk of which is located offshore. Etendeka
basalts of the Albin Ridge occur just north of Cape Cross. Messum, Brandberg and Cape Cross were active at
the same time as the basaltic (mainly) and quartz latite Etendeka volcanics were erupted, around 130-135 million
years ago (Miller 2008). Dr Roy Miller greatly assisted with the interpretation of this satellite image
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Figure 8 A further interesting feature of the Cape Cross Nature Reserve is the large (7km wide) triangular river
delta of alluvial silts and sands in Cape Cross Nature Reserve (left of the green line) and Dorob National Park
(right of the green line) formed by the currently small and rarely flowing Orawab River that drains the southern
part of the Brandberg. This is an important reference point for wetter climatic conditions in the past
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CCNR is located in one of the most arid parts of Namibia and indeed one of the most arid places in
the world. The climate and geology of the Namib Desert are considered to be the closest analogues
available to the current surface environment of Earth’s planetary neighbour Mars (Fairén et al. 2010
in Hinchcliffe et al. 2017).

The whole park lies within the coastal zone and probably receives between 0 and 50 mm rain per
year. No rainfall data are available for the park but the near absence of vegetation indicates that this
part of the Namib Desert coast is no different from the rest of the coastal zone. Rain is considered to
be a minor ecological factor in the park compared to fog precipitation that is likely to be a somewhat
more significant climatologically and ecologically than rainfall in the park, as elsewhere in the Central
Namib Desert. There are no fog precipitation data available for the park but the presence of a large
lichen field just bordering the park to the east indicates that fog is a



relatively frequent occurrence. The importance of fog as a source of water is nevertheless
well-known in the Namib Desert and many species depend on and are adapted to the use of and
harvesting of fog water. A comprehensive review of the role of fog is provided by Mitchell et al.
2020 (available on the EIS).

Elsewhere in the Central Namib in the area encompassing Swakopmund in the West to Ganab in the
East and the Kuiseb River in the South it has been shown that the maximum zone of fog precipitation
occurs between 35 and 60km inland and could amount to as much as 180mm of fog precipitation
per year (Lancaster et al. 1984). The same pattern of fog precipitation is likely to occur further
North along the Namib Desert Coast. Such low fog precipitation at the coast itself, very low and
infrequent rain and the topography and landforms of the park make CCNR possibly
the least vegetated protected area in Namibia.

The coastal climate of the central Namib Desert is influenced mainly by the cold Benguela Cur-
rent and the South Atlantic Anticyclone (a massive and almost permanent anti-clockwise circulating
high pressure weather system in the South Atlantic). Temperatures are generally moderate
(average minimum and maximum temperatures during the coldest and hottest months
respectively reflect a range of about 7 to 320C), fog is frequent (about 125 days per year on the
coast) and wind is a dominant feature. These winds are mainly from the south and drive the
Benguela Current northwards, carry sand from the shore onto the adjacent land from where the
grains accumulate into sandy layers and eventually dunes, and cause upwellings along the coast
which bring nutrient-rich waters to the surface.

From the Namib Sand Sea World Heritage Site Management Plan, this explanation is given as to
why the Namib is a desert — “First, the cold waters of the Benguela Current cool the air so much
that it cannot rise up and develop into large rain-bearing clouds. The sea air remains trapped in a
layer from the sea to about 600 m above sea level. Moisture from the sea is seen only as low
clouds and fog. Second, moist tropical air from the east and north has usually shed its moisture
before reaching the Namib coastal areas. And even when rain-bearing clouds do approach, they
are usually blocked by breezes from the sea that blow inland for some distance, often to the
escarpment. And finally, any moist tropical air blowing towards the desert descends over the
escarpment, warming and drying out as it sinks down”. Blimel et al. (2009) mentions that even
during years of exceptionally high rainfall inland, the coastal Namib zone below the escarpment
invariably remains dry. The Namibian escarpment or the Great Escarpment very effectively
captures the moisture from clouds moving in from the East (see graphics in Blimel et al. (2009)).

It is beyond the scope of this management plan to provide a detailed description of the climate,
geology, soils and geomorphology of the park but summaries with various levels of detail are
readily available, see e.g. Robertson et al. (2012) for a very valuable overview, or Chapter 3.2-3.5
in Schultz (2006)® for a more detailed technical summary as well as for natural history; Louw &
Seely (1982), Seely (1987), and Lovegrove (1993) for the general natural history of the Namib
Desert and its biota — but also see Kinahan (2020) for a very insightful description of the natural
history linked with the archaeology or human history of the Namib Desert.

3 Available on the EIS



Miller (2008) comprehensively describes the geological origins of the rather complex geological
formations represented in the park and adjacent landscape. The oldest rocks of the Cape Cross
Complex consist of the Lagunenberg (and Albin Ridge basalts just north of CCNR) that are of early
Etendeka age, i.e. an early phase of Etendeka volcanism and the most dominant rock type is the
Cape Cross granite plug that is part of a large volcano principally situated offshore south of Cape
Cross itself. There are several other igneous rock types associated with but also predating the
granite such as the granophyre plug that forms the site of the main seal colony and viewpoint and the
cross replicas. In summary, the origin of the Cape Cross area lies in the volcanic activity associated
with the breakup of Gondwana that began around 130 million years ago.

Figure 10 Cape fur seal bull on red granophyre (a characteristic sub-volcanic granitic rock type) at the point of
Cape Cross

Coetzee (2020) provides the distribution of soil types in the park and explanatory notes on these
soil types and the terminology used. Figure 11. shows that virtually the entire park consists of
solonchaks or saline soil, of the sodic gleyic petrosalic solonchak subtypes. The eastern fringe of
the park the contains gypsum soils or gypsisols, namely the calcic petric gypsisols (yermic) that
are so abundant in Dorob NP and arenosols sandy soils of the fluvic endosalic arenosol type,
simply put saline beach sand, occur along the coast. None of these soil types are capable of
supporting any significant production of vegetation.

Gypsum deposits are important components component of the Namib Desert, closely linked to and

derived from fog and wind carrying sulphur compounds from oceanic sulphur eruptions caused by
decaying biological deposits in marine sediments. Gypsum or gypsisols make up the eastern part of



CCNR. Gypsisols are also present in other soil mapping units to a variable extent but do not amount
to the dominant soil types in the other parts of the park and the surrounding area. It is these
gypsum-based soils and gypsum layers in other soil types that make the greater CCNR-Dorob
landscape so uniquely vulnerable to surface disturbance (also see Miller 2008). It can further
be noted that most gypsum soils in Namibia occur in the Dorob NP and elsewhere along the coast
in northern Namib-Naukluft NP and Skeleton Coast NP (also see Miller 2008).

Figure 11 Thick layer of gypsum (light coloured rock) underlying basalt rubble just North-west of the
Cape Cross Nature Reserve It is important to highlight here, with high relevance to park management,
the presence of three types of very fragile soil surface layers or crusts, that cover the eastern part of the
park and are very sensitive to disturbance.

Abiotic soil crusts

Abiotic soil crusts result from evaporation exceeding precipitation in arid environments. As rainwater
evaporates soluble minerals accumulate as a crusted horizon within the affected soil especially at
the bottom of slopes and valleys with limestone, gypsum, silicates and ordinary salt (NaCl) being the
major crust forming elements (Schultz 2006). In the park, the major soil crusts are gypsum on
the plains and salt on the pans and at water seepages (and generally saline soils with variable
degrees of salt crust formation in many places in the Central Namib). The formation of gypsum
(CaS04.2H20)



crusts is caused by biogenic sulphur compounds released through hydrogen sulphide eruptions from
the Benguela sediments along the coast of the Atlantic Ocean (see Miller 2008 for a comprehensive
discussion, but noting that Dr Henno Martin* first formulated the currently acceptable marine biogenic
sulphuric eruption origin of gypcrete or gypsisols). Fog events do not appear to contribute much to
the build-up of gypsum crusts as precipitated water from fog is almost devoid of minerals.

In geological terms, abiotic soil crusts are referred to as duricrusts and gypsum soil crusts as
gypcrete. There is a comprehensive description of gypcrete in the coastal zone of the Central and
Northern Namib Desert in Miller (2008) who inter alia explains that gypsum soil crusts are still being
formed (which can be seen in several areas in the park) where there are sandy but brittle soils
indicating that there is crystalline and fibrous gypsum present in the upper layers. It is gypsum that
stabilizes the soil surface which allows lichen species to colonize such stable sandy surfaces.
Older deposits form thick consolidated crusts several centimeters thick (in the Tumas area in
adjacent Namib-Naukluft NP, this can be several meters thick) which are very strong and resilient
but thinner or more recent gypsum crusts are extremely fragile and present a major challenge for
park management due to the damage done to such soils from off road driving.

Gypsum crusts occur from the coast up to a 60-70 km inland. The thickness of gypsum crusts is
variable, from a few millimeters on the plains areas to several centimetres in drainage areas and
washes. Some plant species are strongly associated with and adapted to gypsum soils which
indicates that the gypsum soils of the Namib Desert and in the park are very old. The surface of
these soils is covered by a layer of fine gravel material amounting to several centimetres with the
exception of ephemeral riverbeds. The gravel material is often embedded into sand and conjoined
or cemented by gypsum or salt thus stabilizing the surface against erosive forces.

The old gypsum crusts in the park are massive and hard but the younger crusts form extremely
slowly, expand the soil profile, make it very porous, are very fragile and collapse after being
compacted by cars driving over them (also see Miller 2008). Regeneration of such a porous,
expanded gypsum soil profile will take centuries.

As another form of abiotic soil crusts, salt pan surfaces in the park are generally covered in a
mixture of salt and clayey material. Information is not readily available on the age of salt pans in
the park but some seem not to be frequently inundated with tidal seawater inflows. Where such
inflows occur regularly, surface salt crusts can be expected to reform after evaporation, thus
removing all but the most severe irregularities caused by e.g. vehicle tracks. Pans that are
further inland — and probably much older and related to a paleo shoreline - are seldom covered
in water sufficiently to restore the surface crusts. The possibly older and more inland located
pans are thus more vulnerable to scarring and disturbance.

4 Henno Martin is also famous for seeking shelter in the Kuiseb River Canyon with fellow young German geolo-
gist Hermann Korn to avoid internment (imprisonment) during the Second World War, and the book that he wrote
about that amazing experience with the title (in English) “The sheltering desert”. Dr Henno Martin is the founder
of modern geological science and exploration in Namibia and he produced the first comprehensive geological
map and book on the geology of Namibia in 1965.



Figure 12 Two types of salt pan surfaces in the coastal zone. The top image shows a crystalline salt surface
ndicative of recent inundation with seawater; the bottom image shows a puffy surface appearance with some
windblown sand. This is caused by salt crystals pushing up the crust (Coetzee 2020), in this instance in a part of
a pan that has not recently been inundated with seawater (Photos taken in the southern Namib-Naukluft NP).
The salt pans of Cape Cross Nature Reserve exhibit similar features



Biological soil crusts

Biological soil crusts are composed of lichens, mosses, green algae, microfungi and cyanobacteria
that aggregate soil particles into a crust and are an ecologically important part of the perennial
landcover of many arid and semiarid regions (Belnap & Lange 2001) and their importance has
increasingly been recognized globally. In the Namib Desert biological soil crusts are dominated
by surface lichens while cyanobacteria which predominantly occur below the soil surface are
scarce or absent (Kidron 2019). In many hyper-arid areas biological soil crusts form the only
perennial ‘vegetation cover® (or a pseudo vegetation cover), largely due to their extensive
resistance to drought (Lange et al. 1975 in Schultz 2006). In the park, biological soil crust
development is limited and restricted based on available information to the northernmost hilly park.
Just outside the park in Dorob NP, extensive biological soil crusts occur in the form of lichen fields
all of which occur on gravel plains, where most lichen species® grow on stones that are firmly
embedded in the sand and stabilized by gypsum crusts (Loris et al. 2009)” (less is known about
the other taxa that make up biological soil crusts) and this is one of the most special attributes of
the park (Wirth 2010), also see Figure 13. Few localities globally can match the Dorob NP in the
spatial coverage, species diversity, and endemism of its lichen fields and one of the largest lichen
fields in Namibia lies just outside CCNR, which adds to the tourism appeal and conservation as
well as scientific value of this part of the greater Dorob landscape. Unlike Dorob NP, there has
not been significant disturbance of biological soil crusts from off-road driving in CCNR but such
biological crusts remain very vulnerable to even a single disturbance event.

A further interesting connection has been suggested between the large lichen field immediately
east of CCNR in Dorob NP and CCNR itself. Theobald et al. (2006) showed that that the seal
colony in CCNR emit between 20 and 70t of ammonia per year which provides all the require
nutrients for the lichen field. It may thus be more than coincidence that the largest lichen field in
Namibia lies downwind from the largest seal colony in Namibia (and the world).

5 Noting that biological soil crusts generally do not contain vascular plants

6 There are a few species like Xanthoparmelia hueana, one of the few Namibian lichen species with a common
name, the Vagrant Namib lichen, that are known as vagrants or wanderers who live an otherworldly existence
unattached to any solid surface and being blown about indefinitely by the ‘four quarters of the winds’

”Some of the areas dominated by large foliose lichens in the park technically do not form biological soil crusts
as the dominant lichen species do not aggregate or bind with soil particles but this is not an important distinction
to be made for the purpose of this management plan



Figure 14 Lichen community on a gypsum soil crust partially covered in sand and quartz pebbles, making up the
typical lichen fields of Dorob NP




Figure 15 Lichen community (grey green colour) on exposed gypsum (pale brown) in a wash through a basalt
rubble plain just North-west of the Cape Cross Nature Reserve

Importantly, lichen fields are not only affected by mechanical disturbance from vehicles, mining or
even footprints, but also by exceptional events such as windstorms and high rainfall. Major changes
in the lichen fields of the park have been recorded as the result of such events (Schultz 2006, Loris
et al. 2009, J. Paterson pers. comm. to M. Lindeque). It is thus likely that predicted climate
change-related weather extremes may pose a real threat to a large component of the
biodiversity of the park. While it is not possible at park level to mitigate against such events,
additive negative impacts from mechanical disturbance should be strictly controlled and
prevented.

Schultz (2006) also found a connection between disturbance of the park’s lichen fields and air
quality, and thus impacts on the residents of Swakopmund and Henties Bay which are neighboured
by large lichen fields that have been disturbed to variable extent. There is significant sediment
and dust transport during berg wind (East wind or Féhn wind) events (see Figure 17), which is
likely to worsen with the decline in the soil-stabilizing effect of lichen fields through physical
disturbance or climate change.
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Figure 16 Distribution of the eight known lichen fields in Namibia (reproduced from Loris 2009).
One of the largest lichen fields in the country and thus in the world, marked 6 in this map,
lies just east of Cape Cross Nature Reserve



Figure 17 Dust plumes along the Central Namib Desert coast observed by
MODIS satellite instrumentation, reproduced from Schultz (2006). Note that
inland features are not obscured by the dust plumes, indicating a coastal
origin of the plume material. Note that one of the large plumes is situated
at Cape Cross Nature Reserve



Figure 18 Finer scale mapping of the lichen field (in green, from satellite photo-spectrometry) just east of Cape
Cross Nature Reserve (from Jirgens et al. 2016)



Figure 19 Active metabolism in lichens during heavy fog events bring colour to an otherwise drab desert landscape
(Photo taken in the Lagunenberg bordering on Cape Cross Nature Reserve)

Desert pavement or yermic soil

Yermic soils have a layer of stone fragments (‘desert pavement’) embedded in fine material, often
with air bubbles® and sometimes covered by a thin layer of wind-blown sand (Coetzee 2020). A
small part of the park consists of gravel plains that represent an ancient Pleistocene erosion
platform not changed by any factor other than wind erosion in situ and chemical accretion and
deposition, mostly from marine and fog origin. Wessels (1989) describes how fog precipitation is
important in bringing wind born minerals (or mineral dust) in solution. From Lalley (2005) “gravel
plains vary considerably in soil types and gravel deposits, usually overlying alluvial fans that have
been deposited along the river courses that traverse the desert to the sea. Gravel consist mainly
of feldspar, mica, granite, and quartz and in some areas forms mechanical crusts called desert
pavement. This is formed through winnowing processes whereby wind has deflated finer particles
of soil sediment from the surface leaving a protective horizon of gravel. The sediments beneath the
wind-eroded gravel surfaces are either loose, quartz-dominated sand sediments or silt sediments,

8 There is no agreed explanation of this (Coetzee 2020)



some with gypsum and calcrete deposits....” It is these large expanses of ancient gravel and pebble
deposits that represent an ancient landscape of Pleistocene age (up to 2.6 million old) that represent
the third highly sensitive element of the substrates of the park. The fragile top layer of this landscape
was formed by the deflationary (erosive) action of wind that both removed all fine material (mostly
sand) and also polished through windblown particles the larger rock fragments or pebbles too large
to blow away. Gypsum accretion to a variable extent stabilizes this desert pavement but is general-
ly present in thin layers that cannot resist mechanical pressure and leave permanent indentations.
The major risk here is obviously off-road driving.

Figure 20 Desert pavement or yermic soils in Cape Cross Nature Reserve with the characteristic layer of exposed
coarse pebbles or fragments on the surface



Figure 21 Off-road driving on desert pavement in Cape Cross Nature Reserve (by a truck and a motorcycle)
showing how difficult it would be to erase such tracks as the surface layer of rock fragments has been pressed
into the loose underlying sand. This deceptively simple pebble-strewn surface holds no major importance for
biodiversity conservation but represents an ancient erosion land surface dating back millions of years and
remaining in the same state as the first human beings in present-day Namibia would have encountered
(Kinahan 2021)

In contrast to the volume of work done on the geology, geomorphology and climate of the Central
Namib and the Kuiseb River, gravel plains and dune fields of the Namib Naukluft NP, a lot less is
known about the biogeography and biodiversity of the Dorob NP and smaller CCNR. The
biogeography of the greater Dorob landscape is rather unclear because of different classification
systems applied to the vegetation of the greater Central Namib. The landscape clearly falls within
the hyper-arid Namib Desert biome, specifically the Central Namib part of the Namib Desert and is
generally within the Central Namib vegetation type of Giess (1971) followed by Barnard (1998)
and Barnard et al. (1998). Jurgens et al. (2013), however, considers that the coastal vegetation of
the Central Namib, including CCNR and almost the entire Dorob NP, is part of the Succulent Karoo.
It can also be argued that the northernmost part of the Dorob NP from the Messum Crater and
Messum River northwards and thus also potentially a portion of CCNR is indistinguishable
biogeographically or geomorphologically from the Northern Namib, with the dividing line between
the Northern and Central Namib rather arbitrarily being the Ugab River.

Vegetation classification

Jurgens et al. (2013) provides a detailed description of the structure and spatial relationships of
the vegetation of the Central Namib, including the CCNR. A vegetation map for the area is shown
in Figure 22, the original mapping data were kindly provided by Prof. Jirgens.
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Figure 22 Vegetation map of the Central Namib after Jirgens et al. (2013) (original shapefiles kindly provided by Dr
Norbert Jlrgens)

When the park boundaries are superimposed on this vegetation map as done in Figure 23, it is
evident that almost the entire park consists of just two vegetation types, i.e. the Zygophyllum

stapfi Brownanthus kuntzii coastal dwarf shrubland and the Arthraerua leubnitziae dominated fog
belt units.
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Figure 23 Vegetation units in Dorob National Park and Cape Cross Nature Reserve, after Jirgens et al. (2013)
Norbert Jurgens)

No detailed or systematic survey of the park’s biodiversity has been done, but this biodiversity is
evidently very low except for two groups i.e. large mammals mostly represented by Cape fur seal,
brown hyaena and black-backed jackal as well as wetland birds.

Jurgens et al. (2013) states that 806 seed plant species (spermatophytes) occur in the whole
Central Namib belonging to 93 plant families, with the Poaceae (108 species), Asteraceae (101),
Fabaceae (73), Scrophulariaceae (40 species), Acanthaceae (32 species), Aizoaceae (24 species),
Euphorbiaceae (22 species) and Solanaceae (22 species) holding the highest number of species.
Of the 806 species, 103 species (13%) are endemic to Namibia, and 27 are near-endemic (3%).
A complete plant list for the park is not available and should be done in future. Less than 50
species and possibly as little as 20 plant species are expected to occur and most of the park is
essentially devoid of vegetation because a large part of the park surface area consists of pans,
sandy plains associated with pans, sandy beach and coastal sandy terraces, the lagoon
wetlands (with some halophytic plants)



and the remainder are rocky hills with minimal or very shallow soils. Figure 24 shows the number of plant
species recorded per quarter degree square from WIND herbarium records for CCNR and Dorob NP (data
kindly provided by Dr S. Loots and colleagues of the NBRI). This does not include any lichen species.
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Figure 24 The number of plant species recorded per quarter degree square from
herbarium records for Dorob National Park and Cape Cross Nature Reserve (data
kindly provided by Dr S. Loots and colleagues of the NBRI)



Figure 25 Arthraerua leubnitziae, an important and highly resilient small shrub widespread in the Central Na-
mib coastal and sparsely occurring in Cape Cross Nature Reserve and often forming small hummock dunes

Figure 26 A Drosanthemum species, probably D. luederitzii in Cape Cross Nature Reserve



Figure 28 Brownanthus species forming small hummock dunes in Cape Cross Nature Reserve



Figure 29 A Zygophyllum species, possibly Z. clavatum forming low hummocks in Cape Cross Nature Reserve



Vegetation dynamics

There is no information on vegetation dynamics in CCNR but work in Dorob NP showed that
Arthraerua leubnitziae forms amongst the most stable plant communities in the Central Namib
with photos taken in 1917 and 2005 of the same site showing virtually no change in the number
of individuals of Arthraerua leubnitziae.

Figure 30 shows the same landscape near Rossing Mountain in southeastern Dorob NP in 1917
and 2005. There was virtually no change in 88 years. Almost all of the individual plants alive in 2005
were already in place in 1917. A slightly different but equally valuable picture emerges from Rohde
et al. 2019, see Figure 31, which shows both the longevity and resilience of the remarkable
Arthraerua leubnitziae but also its increase in hyper-arid conditions over nearly 100 vyears.

Figure 30 Repeated photos of a landscape southeast of Rdssing Mountain in southeastern Dorob NP from Jirgens
et al. (2013). The top photo was taken in November 1917 and the bottom photo in 2005. The compact dark shrubs
are Arthraerua leubnitziae while the plants with the more uneven edges are Acacia reficiens



Figure 31 Repeat images from near Rossing Mountain in the form of matched photographs 33 km from the coast
showing examples of the long-lived Arthraerua leubnitziae plants between 1919 (top) and 2016 (below) displaying
the same individuals in each image (white dots). The population of this species has doubled during the last 97
years (green) dots) due to increased fog according to Rohde et al. (2019). Mortality of individuals is shown as
red dots. Other species include Zygophyllum stapfi and Acacia reficiens. Reproduced from Rohde et al. (2019)

Arthraerua leubnitziae should therefore be considered as a scarce species of high importance in
CCNR and no disturbance should be allowed of these old and long-living plants.

Lichens
Lichen biodiversity in the park is, from limited sightings, low compared to neighbouring Dorob NP
which has one of the highest lichen species diversities in the world. The lichen community of the park

consists mainly of a small number of crustose lichen species on the northern rocky part of the park,
including Caloplaca namibensis and Coronoplectum namibicum. Local conditions in CCNR are not



nearly as suitable for lichens because of the limited rocky substrate and predominantly salt pan and
sandy plains habitats of the park.

A complete list of species in CCNR has not been compiled yet but the more abundant species are
illustrated in Figure 32 to Figure 50 (note that identifications are based on gross morphology
only and may be in error). For lichen identification in the field, the excellent field guide by Wirth
(2010) should be used, kindly provided by Dr Tassilo Feuerer, formerly of the University of Hamburg.




Figure 32 Two lichen species that visitors to Cape Cross Nature reserve are likely to notice first. Top: Two lichens
growing on the face of the 1894 replica installed at the instruction of Kaiser Wilhelm Il, possibly Buellia follmannii.
Bottom: Caloplaca namibensis growing on a stone at one of the platforms around the replica crosses







Figure 33 The second occurrence of lichens that visitors to Cape Cross Nature Reserve are likely to see are the
lichens on the wooden posts and crosses at the historic graveyard dating to the 1890s. This is Combea mollusca



Figure 34 Caloplaca eudoxa on granite just south of the park office



Figure 35 The identity of the predominant lichen species in this photo is not clear but it could possibly be Caloplaca
eudoxa without fruiting bodies. The grey lichen with black fruiting bodies, e.g. at top, left, is Buellia stellulata

Figure 36 Caloplaca eudoxa with un unidentified straw coloured crustose lichen species that could be non-fruiting
Pertusaria pseudomelanospora or Caloplaca volkii



Figure 38 Caloplaca species and three other unknown lichen species growing on a jawbone



Figure 39 Xanthoparmelia hottentotta with Caloplaca elegantissima form a noticeable lichen community on granite
and gypsum in the northern rocky part of the Cape Cross Nature Reserve



Figure 41 Unidentified grey-green foliose lichen, possibly non-fruiting Xanthoparmelia hottentotta with Caloplaca
eudoxa



Figure 42 Unidentified grey-green foliose lichen, possibly non-fruiting Xanthoparmelia hottentotta with Caloplaca
eudoxa growing on a vertebrum




Figure 43 Coronoplectum namibicum (rosettes) and Buellia follmannii (grey to white crustose)




Figure 44 Buellia halonia (white crustose with black fruiting bodies) and probably Lecanora substylosa (grey-green
crustose)

Figure 45 Diploica canescens at centre and Lecanora substylosa (grey-green crustose) crustose)



Figure 46 Xanthoparmelia evernica

Figure 47 Lecanora panis-erucae
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































