[image: image1.jpg]Figure 4. Fog coming in off the ocean and over the Namib

temperature. Three distinet climate patierns
bring precipitation and maoisture into the
desert: fog, widespread rain showers, and more
localized storms (Gunster 1992). Fog (Fig. 6)
influences a band along the coast that extends

inland about 60km. Fog, preduced when air

temperatfures exceed surface temperature due fo

cold upwelling ocean currents, is the only real source of meisture in this area (Bailey 1998).
Up to 130mm per year of water forms as the fog condenses in the Namib Desert
(Archibold 1995). The climate becomes warmer and drier as you fravel inward, and fog
becomes less relevant. Rain becomes the predominant source of precipitation. The rain
fall gradient runs west fo.east (from coast to inland) with almost zero at the coast and
pedking at about 50mm per year at the sastern edge of the desert (Burke 2000). Rainfall

in the desert is seasonal (Von Willert et al. 1992), but very unpredictable and sparse.

Table 1. Summay ol precipitation and temperature for Namib Desert: (Von Willert et al. 1992,)

Climate HIGH ANNUAL ~ Low ANNUAL FACTS

Temperature 30°C (December) 14°C (May) Very little variation in temperature
Precipitation 85 mm 5mm =180 fog days per year

=1~ 2rainy days per year

Distinctive Abiotic Attributes

The Namib Desert has several unique abiotic features such as the briliant orange

sand dunes of the Sussusvlei region. The Namib Desert is home to some of the oldest and
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The Namib Desert is considered the oldest desert in the world. It lies on the western edge

of the country of Namibia in southern Africa. Namibia is a

relatively new country receiving its
Independence from South Africa in 1990.
Namibia Is bordered by Angola and Zambia fo
the north. South Africa to the south, Botswana
fo the east and the Atlantic Ocean fo the west
(Figure 2). Namibia holds the distinction of
being the first country in the weorld to
specifically address the protection of the
environment in its constitution. Almost all the
Namib Desert is now protected land. Namib
means “vast" in the African language of

Nama.

Biome Setting

Geography/Location

Figure 2. Map of Namibla showing Namib Desert
(CIA: Warld Foct Book.)
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The Namib Desert is a long, narrow band of arid land that spans (from 15¢S to 33%) the

entire western coast of Namibia. It is about 2000km in length, and between 40 km and200

km wide (Fig. 2). The desert reaches from the Atlantic Ocean on the west fo the great

Namib Escarpment ( Fig. 4) fo the east and is divided into two distinct areas: the Skeleton

Coast to the north and the Diamond Coast to the south. The desert consists of towering






[image: image10.jpg]sand dunes that run north to south chains with gravelly plains between them, dry river
beds (Figure 3), and rocky outcrops called inselbergs (isolate mountains) (Holm and Edney
1973; van Zinderen Bakker 1975; Gunster 1992). The Namib Desert rises from sea level
along the coast to sand dunes that reach over 1000 (Fig. 5] in the Sussusvlei region.

Figure 4. Map showing Namio Deserf
and Escarpment (Namib

Figure 3. Dry riverbeds of the Kuiseb
River. (University of
| Amsterdam)

Figure 5. Sand dunes irj Sussusviel
((Nambian Grganization.crg)

Climate

The Namib Desert is @ coastal fog desert or cold desert biome, meaning itis o hyper-cirid
(receiving less than 100mm of precipitation per year) desert that receives most of it
moisture from thick fog rolling in off the Atlantic Coast. Water availability, air temperature
and geographic location are the key factors in determining the ecosystem type of a
desert (Von Willert, Eller, Werger, Brinckmann, and Ihlenheldt 1992).  The Namib cold'
desert results from a mixing of elements; the Southern Atlantic anticyclone flow, Benguela
current, and cold ocean upwelling (van Zinderen Bakker 1975), produced by ocean

currents, which work fogether to regulate rainfall, create thick fog banks, and moderate





[image: image2.jpg]largest sand dunes in the world [Allan and Warren 1993). Huge linear [Fig.7) and star-
shaped sand dunes (Fig.8) are created by the incoming winds. Dunes are formed by
strong winds coming at it from many directions and linear dunes (Fig. 7) are relafively
stable, Many of the dunes lie south of the Kuiseb River, located mid-way in the desert;
strong winds push the sand northward but vegetation growing inand along the Kuiseb
River's dry bed prevents them from migrafing past (World Wildlife Fund (WWF] 2001). The
desert also has several ephemeral rivers and lakes, The Kuiseb River, for example, is dry
most of the year but affer heavy rains it does flow; however, it hasnot received enough
rain'to bring it to the sea in many years (Allen and Warren 1993).. Inselbergs are also found
in the Namib Desert. Inselbergs are isolated mountains tops that create island like habitats
in the desert(Burke 2001). Due fo lack of moisture and high temperatures no true soil forms
in the desert (Burke 2000) except along the channels that occur between the dunes, dry

river beds, and other pathways of nutrient tfransport (Burke 2000; WWF 2001).

Figure 7. World's tallest sand dunes af

over 1000 [Nmm'g‘ngavE!L

Figure 8. Star sand dunes nearacean
ibia-Travel

Ecosystem Diversity
Ecosystems in the Neimib Desert are largely defined by climate, as lack of

precipitation and variability create an environment that is almost void of surface water,





[image: image3.jpg]This results in a very low flow of nutrients. These extremely harsh environmental conditions
have created a patchy, mesaic landscape in the Namib Desert (Archibold 1995). Plants
that are well adapted to drought and temperature dominate the desert and seek out
every available niche fo occupy. Plant communities form at the base of sand dunes,
along the dry river beds, in the gravely plains and atop inselbergs, wherever water and
nutrients collect. Dry grassiands and succulent dwarf shrublands are the predominant
plant physiognomy types found in the desert [Von Willert et ail. 1992). Spatially, these plant
communities fend to be clustered together based on hydrology, soll conditions and seed
dispersal patterns (Von Willert et al, 1992).

The deep channels between the dunes become important niches where plant
communifies can form. These microhabitats become areas where moisture and wind

blown defritus collect allowing primary productivity to occur. Hummocks are formed by

the Inara! bush (Figure 9 & 10) as it finds a footing in Figure 9. Edible melon of the
Inarer bush. (Namibic
the sand and forms dense thickets that frap windblown sand Guidebook. 2004)

forming dunes or hummocks (Namibia Guidebook 2004). Desert
grasslands are most prevalent along the easternmost side of the

dunes where rainfall is heaviest (Yeaton 1988). Perennial and

annual grassiands form along the lower slopes of the sand dunes

and in the channels or depressions between them

{Archibold 1995). i e
Dwarf scrublands are another ecosystem type found in the

Namib Desert and are found in areas with more compacted soil,

“The exclamation mark (1) in the name denotes a click sound in the Nama language.”)
(Namibia Guidebook, 2004)






[image: image4.jpg]higher rainfall, on rocky outcrops or dry riverbeds - areds with a higher nufrient flow (Von

Willert et al. 1992). Some trees can also be found in the shrublands (Von Willert et al. 1992).
Native Plant & Animal Species & Communities

Plant Communifies

Grass, a fuderal species, is better equipped than large woody species fo survive In
the highly stressful desert environment due to theirability fo repreduce quickly and often.
Grasses invest most of their energy info building extensive underground root systems rather
than woody stems or frunks. In areas of higher precipitation increased species
composition and abundance occurs in both perennial and annual grass species(Yeaton
1988). Communities dominated by grasses are generally found growing along the sand
dunes(Archibold 1995): with other taller shrubs are often found growing with them.

The gravely plains of the Namib Desert are made up of a composite of rock and
gravel of various sizes and scoured by the winds of all soil. ‘Within this gravely wasteland
some plant life can be found in the drainage channels were some water and detritus
accumulate. Community compeosition along these rocky drainage channels tends to be
dwarf shrub based mixed with annual grasses and herbs. (WWF 2001). There are many
ephemeral or annual plant species found in the Namib Desert. They are located along
the dry riverbeds and drainage channels where they literally burst to life after periods of

rain and the growing period is limited — sometimes fo anly several weeks (Archibold 1995).
Figure 11, Welwitschia mirabilis

The seeds of these plants remain viable for as long as 20
years waiting for rain (WWF 2001). The Welwitschia

mirabilis is sometimes referred to as the “wonder plant"






[image: image5.jpg]due to its amazing life hisfory. Endemic fo the Namib Desert, the Welwitschia plant
grows in a gravel plain in the Namib Desert called the Welwitschia Plin. |t can live for
thousands of years and some are believed o be over 2500 years old.(WWF 2001).

Lichens also inhabit the barren rocky plains where species such as Teloschistes
flavicans are found and some vagrant species live without ever permanently attaching to
the substrate (Lange, Meyer, Zeliner, Heber 1994). On the salt crusts found near the coagst,
specidlized halophyte lichens are found where they help stabilize soil and reduce wind
erosion.

The mountain tep islands or inselbergs are 'considered the biological "hotspots" of
the Namib Deserf due to increased moisture availability, sheltered habitats, and escape
from grazing (Burke 2002). The inselberg plant communities are made Up largely of grass
andshrublands, with'some larger shrubs and frees present. Plant commiunities change on
a gradient with water availability and are not discrete making it hard to distinguish

between one community and another (Burke 2002).

Parfial Inventory of Flora & Fauna found in the Namib Desert

Table 2. Plants found the dry grasslands along the lower slopes of the sand
dunes and on the hummocks which Tie hetween the beean and the
duncs.

»* indicates common name unknown

Figure 12. Dune Gralss o) growirig on
Iwer slope of sand dune.

[Namibian Guidetook).

Common Name: Scientific Name:

Dune grass (rig. 12} Stipagrostis sabulicola !
S. gonostachyes \

Bristly lovegrass Cladaraphis cypercides

4 Monsonia ignorata

Inara plant (fig. 9.&10) Acanthaosicyos horridus

Penclil plant Arthracerua leubnitziae

Dollar plant Zygophyllum stapfii

African moringo Moringo ovalifolia






[image: image6.jpg]from air moisture; lichens in particular are able to retrieve moisture entirely from the fog
[von Willert et al. 1992). Itis estimated that yearly precipitation from dew and fog amounts
to about 40 mm per year, although there is never enough moisture at any one fime fo
safurate the soil enough to reach the root zone of most plants (Ven Willert et al. 1992).

Among all areas of the desert, those with higher moisture content are the most
productive (Archibold 1995). In general, perennial grasses are the most productive, but
during periods of increased rainfall productivity in annual plants rises. Rainfall becomes a
trigger that inifiates germination in the dormant seeds (Noy-Meir 1973).

Limiting factors in the Namib Desert are water, soil nutients, and to a certain extent
space. Rairfallin the Namib Desert is not only scarce, but it is also seasonal and extremely
variable. This strongly affects the ability of plants to refrieve nutrients, therefore
productivity is often variable too. Space is alimited resource in the desert; areas high in
moisture content and nutrients content are largely deminated by species better able to

out-compete ofher less dominant species.

Biofic Interactions

While there has been limited study done on the ecosystems of the Namib Desert it is
clear that competition for limited resources in the desert is intense [Noy-Meir 1973), and in
arid systems water is the most limited of resources. Surprisingly, competition for space in
the desert is somefimes very high (Noy-Meir 1973) as roots compete for space that is near
waiter sources, such as drainage channels. In response, some desert plants have
developed dllelopathic tendencies, which inhibit the germination and growth abilifies of

other plant species (Noy-Meir 1993). The spatial patterns of desert plants also indicate





[image: image7.jpg]competition for water resources as plants try to gain dominance in areas of higher
moisture availability (Noy-Meir 1973; Archibold 1995). This is evidenced by species
placement within a plant community where the dominant species will be regularly spaced
to reduce competition for root'space and ultimately waterand soil nutrients (Archibold
1995). Other species generally have different rooting habits than the dominant species,
for example deep vertical tap roots that bypass the fibrous roots of grass.

Animals and plants dlike compete for space on the lower slopes of the sheltered
side of the sand dunes which offer shade, wind blown detritus, and greater water
avallability (Noy-Meir 1973; Yeaton 1988; Archibold 1995). Within these niches many
insects thrive and compete for valuable resources.

Beetles inthe Namib Desert appear to be fairly well studied. Beetles, spiders, and a
few reptiles are the dominant animal species in the dunes (Holm & Edney 1973; McClain,
Seely, Hadley,and Gray 1985; Parker and Lawrence 2001). Through adaptation, such as
wax blooms and water collection adaptation, beetles are able to compete for valuable
resources in the desert (Holm & Edney 1973; McClain et al. 1985; Parker and Lawrence
2001). The fog basking beetle (Onymacris unguicularis), for example, traps fog by coming
out of the sand on foggy nights and standing on its head to let condensation run off its
back so it can drink (Parker and Lawrence 2001).

Interspecific and intraspecific competition for space in areas of high moisture and
soil nutrient content, and predator-restricted areas is often fierce ((Noy-Meir 1973; Yeaton
1988; Hughes; Ward, and Perrin 1994; Archibold 1995). Beetles seem to compete with
others through niche partitioning; that is, by being active at different times of the day and

year, and different areas within the biotope (Holm and Edney: 1973).
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