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Editorial

The Journal of the Namibia Scientific Society (ISSN: 1018-7677) is a cross-disciplinary
journal and publishes research in all fields related to Namibia. Published since 1925, it is
the longest-standing academic journal in Namibia and is distributed to libraries in vari-
ous countries, e.g. Germany, South Africa, Kenya, Australia, Switzerland, and the USA.
In currently 70 volumes, more than 375 articles have been published in research fields
like Architecture, Climate/Weather, Conservation, (Desert) Fauna/Wildlife, Geography,
Heritage management, History (colonial time and independence struggle), (Eco) Tourism,
and Vegetation, mostly in English and German.

All contributions must be based on original research and are subject to peer review.
Still, as indicated by the slogan of the Namibia Scientific Society “Science for Society”,
the strength of the Journal also lies in its multi- and inter-disciplinary orientation. Always
trying to strike a balance of scientific rigour on the one hand and readability on the other,
the Journal is aimed at our members as well as interested readers worldwide. In addition
to the printed edition, the Journal of the Namibia Scientific Society is currently undergoing
digitization and will soon appear as an Open-Access eJournal.

This 70" volume of the Journal coincides with the UN-proclaimed International Year of
Basic Science for Sustainable Development (IYBSSD) 2022/2023. This year is — as they
phrase it themselves — “a key moment of mobilization to convince economic and political
leaders, as well as every citizen, of the importance of taking into account and mastering
basic sciences to ensure a balanced, sustainable and inclusive development of the planet.”!
Basic in this context does, obviously, not mean ‘simple’ but ‘fundamental’. It is research
that is curiosity-driven and not use-inspired or even with direct industrial application. The
majority of the contributions to this volume are fitting this theme, while showcasing a
large variety of interesting topics. Firstly, we have a research note on a project on desert
ecosystems. This is followed by research articles on Namibian rock paintings, on archae-
ological findings in the Zoo Park in Windhoek, and on the antimicrobial activity of three
ethno-medicinal plants. This volume of the Journal closes with two book reviews, one on
Meine Kriegserlebnisse in Deutsch-Siidwestafrika and one on Der Bart des Elefanten. The
former has recently been re-published, based on diary notes of 1907, the latter is a com-
pletely new book on the biography of the conservational hunter Volker Grellmann.

In the name of the Namibia Scientific Society, | want to thank all the authors as well as
the reviewers for their tireless efforts and hope you will enjoy this 70" issue of the Journal
of the Namibia Scientific Society.

Kind regards,
Michael Backes

' https://www.iybssd2022.org/en/home/
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Determining risk of a regime
shift in a coupled arid
Social-Ecological System
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T. Wassenaar, C. van der Waal, W. Ndapulamo, K. Tjiningire, D. Dentlinger, V. Tjiseua, F. Engelbrecht

Abstract

Southern Africa has been identified as a climate change hot-spot, warming at about twice
the global rate. The projected warming and drying of this arid and semi-arid region will
limit the options for adaptation to climate change, especially in marginalized communities.
A particular risk is that climate change may cause an abrupt, irreversible ‘regime shift’ in
ecological processes and functions with cascade effects on coupled social-ecological sys-
tems and profound consequences for the capacity of those systems to support livelihoods.

Together with southern African and German partners, the Gobabeb Namib Research
Institute and Namibia University of Science and Technology recently launched a
SASSCAL-funded project called TIPping Points Explained by Climate Change (abbrevi-
ated TIPPECC) to 1) to assess the risk of climate change induced regime shifts or tipping
points in southern Africa, 2) to provide a range of climate services, and 3) to co-pro-
duce with affected communities, policymakers, and natural resource managers adaptation
options to safeguard against the effects of such tipping points should they occur.

The Namibian contribution to TIPPECC (TIPPECC-Kunene) focuses on the arid
zone pastoralist rangeland system of the Ovahimba of northern Kunene. Ovahimba have
inhabited the region for over 200 years, surviving several intense droughts. The pasto-
ralist lifestyle is finely attuned to its environment, adapting to seasonal and longer-term
fluctuations in their resources. However, several factors, including population growth and
increased sedentarisation have put pressure on the whole social-ecological system (SES),
making it vulnerable to climate change and subsequent regime shifts in their resource
base. TIPPECC-Kunene aims to use both traditional ecological knowledge and scientific
data to determine 1) the probability of climate tipping points leading to regime shifts in
the SES, and 2) those factors that will cause changes and/or shifts, with an emphasis on
the role that climate tipping points will play in this. We further aim 3) to co-develop, with
affected communities, feasible adaptation strategies to ongoing global change, ensuring
alignment with inherent coping strategies. TIPPECC-Kunene is organised around eight
thematic groups, including studies on vegetation change and degradation, livestock forag-
ing ecology, changes in resource access rules, adaptation, and livelihoods, and the role of
boreholes in driving social and environmental change.

Background

Southern Africa has been identified as a climate change hot-spot (Hoegh-Guldberg et
al., 2018). Its interior regions are warming at about twice the global rate of temperature
increase (Engelbrecht et al., 2015) and further drastic warming is projected under low mit-
igation climate change futures (Lee et al., 2021). Moreover, the region is likely to become
generally drier in a warmer world (Ranasinghe et al., 2021). The projected further warming
and drying of this already arid and semi-arid region will limit the options for adaptation to
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Determining risk of a regime shift in a coupled arid Social-Ecological System

climate change, especially in marginalized communities. A particular risk is that climate
change may cause abrupt, irreversible shifts in ecological processes and functions (Lenton
et al., 2008), with cascade effects on social systems. Such sudden, high-impact changes
in natural systems (Rietkerk et al., 2004; Guttal & Jayaprakash, 2008; Zeng et al., 2012;
Berdugo et al., 2020) are called ‘tipping points’ or ‘regime shifts’. A crucial feature in
dryland coupled systems is that a negative change in a driving factor — such as decreasing
rainfall and more frequent heat waves — can lead to a regime shift in the associated hydro-
logical, ecological, agricultural, and social systems, with profound consequences for the
capacity of those systems to support livelihoods.

Together with southern African and German partners, we recently launched a pro-
ject to study the risks that such regime shifts may significantly affect various important
water, food, and biodiversity systems of southern Africa. This project, called TIPping
Points Explained by Climate Change (abbreviated TIPPECC), is a collaboration under
a SASSCAL'-funded Grand Challenge consortium led by the Global Change Institute
(GCI) at the University of the Witwatersrand (Wits) in South Africa. The overall goals of
TIPPECC are 1) to assess the risk of climate change induced tipping points in southern
Africa, 2) to provide a comprehensive range of climate services, closely informed by and
co-developed with various actors (e.g. policymakers, water managers, organized agricul-
ture, rural communities, and conservation practitioners), and 3) co-produced adaptation
options to safeguard against the effects of such tipping points should they occur.

TIPPECC is generating a core set of downscaled (increased local detail) climate pro-
jections and a climate services gateway offering free access to informative indicators of
change in important water, food, and biodiversity systems of southern Africa. These out-
puts are the responsibility of the GCI, the University of Zambia (UZ), and our German
partners at the Friedrich Schiller University Jena (FSU) and the Helmholtz-Zentrum
Geesthacht Climate Service Center Germany in Hamburg (HZG-GERICS). In addition,
five regional case studies will be investigating the potential occurrence of regime shifts or
tipping points in urban and industrial water availability (South Africa: Wits), in intensively
farmed beef and maize production (Botswana: University of Botswana [UB], and South
Africa: GCI), in large-scale wildlife movements (Botswana: UB), in rural water supply
(The Zambezi basin, Zambia: UZ) and in the arid zone pastoralist rangeland system of the
northern Kunene, the home of the Ovahimba. It is the last-mentioned component of the
project, led by the Gobabeb Namib Research Institute in collaboration with the Namibia
University of Science and Technology (NUST), which we will refer to as TIPPECC-
Kunene, which is the topic of this paper.

! Southern African Science Service Centre for Climate Change and Adaptive Land Management
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A focus on the Ovahimba pastoralist’ livelihood

The dominant form of agriculture in the arid northwest of Namibia® is pastoralism (Eisold
et al., 2006). Pastoralism refers to a form of animal husbandry where livestock are allowed
to roam freely on open rangelands. It is one of the most widespread forms of agriculture
in the world, occurring on all continents except Antarctica and covering almost 25% of the
world’s land area (Dong, 2016). It is a complex form of adaptive natural resource manage-
ment which still is practised in more than 100 countries, involving nearly a billion animals
and supporting about 200 million households (FAO, 2001). Globally, pastoralists produce
about 10% of the world’s meat production (FAO, 2001).

It is essentially a system of management of common pool resources that developed
in response to the typically high variability of resources in drylands. In its “pure” form,
given no restrictions on mobility and relatively small human population density, it is an
energetically conservative and sustainable form of resource consumption, with minimal
long-term impacts on vegetation composition and productivity (Coughenour et al., 1985;
Ward et al., 1998; Sullivan 1999).

Transhumant and nomadic pastoralism are principally practised in arid and semi-arid
rangelands (Weber & Horst, 2011). Transhumance refers to a relatively stable pattern of
movement between a home base and a small number of dry season pastures (e.g. mountain
tops), while nomadism is characterized by continual movement of livestock in search of
spatially variable quality forage. In the case of nomadism, no permanent home base is
established, and movement is not planned but closely adapted to current conditions (Weber
& Horst, 2011). Historically, the Ovahimba (and other Namibian pastoralist groups) prac-
tise a mixed form of these two types. Although the distinction and shifts between transhu-
man and nomadic forms may show an interesting and potentially important relationship
with long term climate changes, this will not be further explored here, and the term pasto-
ralism will be used to refer to both forms.

Ovahimba pastoralists, an offshoot of a larger Ovaherero group that moved into the
region from the north, have inhabited much of northern Kunene for more than 200 years
(Bollig & Schulte, 2014). A rich culture has developed around key features of their live-
lihood such as livestock ownership, free movement, family ties, livestock value, and
kinship ties (Bollig & Schulte, 1999). During German colonial times and before, when
human and livestock densities were lower, the management of the common pool resource

2 For more on the pastoralist social-ecological system and its changes over the last seven decades, see Wasse-
naar et al. (2021), from which much of the description here has been taken.

3 The arid northwest of Namibia is often referred to as the Kaokoveld, but that strictly refers to the World
Wildlife Fund-defined Terrestrial Ecoregion encompassing the most arid western part, including the Skel-
eton Coast (Dinerstein et al., 2017). The term Kaokoland refers to the old Apartheid-era Native Reserve, a
designation which is no longer acceptable, although it may still be encountered in the popular media, refer-
ring to northern Kunene.
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of rangeland was a simple function of the availability of forage and surface water at differ-
ent times of the year (Bollig & Schulte, 1999; Bollig & Gewald, 2000).

Until the 1960s most permanent and semi-permanent settlements were restricted to the
higher-lying semi-arid plateau with its higher precipitation and sandy soils associated with
the Kalahari system, and to larger ephemeral river courses where groundwater was read-
ily available (Owen-Smith, 1972; Malan & Owen-Smith, 1974). Unrestricted seasonal
movements occurred around these permanent settlements as livestock owners made use
of ephemeral surface water to access grazing in distant pastures during the rainy season
(Bollig, 2013).

Important features of this period were that 1) the group of users and managers of spe-
cific pasture resources was clearly defined and numerically small, 2) households held ten-
ure rights in specific places that had permanent water, and 3), the absence of permanent
water over most of the area meant that large tracts of land were not used at all or were
used very seldom (perhaps the most crucial feature from an ecological perspective). This
pattern of rangeland uses effectively meant that grazing areas were effectively rested,
allowing especially perennial forage species to recover. The period between 1960 and
Namibian Independence saw a marked decline in the mobility of Ovahimba pastoralists
(Bollig, 2006), caused by several factors including an active political goal to control the
indigenous population (Bollig, 1998; 2020). After the rise of Apartheid in South Africa in
1948, the official policy shifted towards “modernizing” agriculture in the so-called Native
Reserves to enhance food production. The Odendaal Commission of 1963 aimed to grant
semi-independence to Kaokoland (as the area was known at the time) and recommended
borehole drilling as the key to agricultural modernization and economic development.
Opening up “under-exploited pastures” in the vast arid savannas of the Kaokoveld was a
core tenet of that plan (Bollig, 2013). Starting from just a few waterholes created through
blasting in the 1930s, the number of boreholes and the area they covered increased rapidly
and cumulatively: 136 holes were drilled in the 1960s, 128 added in the 1970s, 57 in the
1980s, and 40 in the 1990s (Bollig, 2013). This significant expansion of water infrastruc-
ture was replicated in Native Reserves across Namibia, often with minimal concern for its
ecological consequences.

Perhaps the most important feature of the post-1960 drilling programme was that most
of the holes were drilled in the arid zone, where the aridity index* ranges between 0.03
and 0.2 (Figure 1). These indices indicate a large water deficit and high plant water stress,

* The long-term mean of the ratio of mean annual precipitation to mean annual evapotranspiration (i.e. MAP/

MAE, called the Aridity Index or AI) provides a handy index of dryness that summarises the net soil water
balance (Middleton & Thomas, 1997). MAE is usually modelled as mean annual potential evapotranspira-
tion (PET) (Zomer et al., 2008). Al values lower than 1 indicate an annual moisture deficit.
Drylands are defined as areas with Al < 0.65—that is, areas in which annual mean PET is at least ~1.5 x
greater than MAP. Drylands are generally considered to comprise four types—dry subhumid, semiarid, arid,
and hyper-arid—reflecting an increasing moisture deficit. Conventionally, the four subtypes are divided as
ranges of the Al
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pointing to an ecosystem that is highly vul-
nerable to the combined effect of distur-
bance (overgrazing) and droughts.

Coming on the back of a decade of above
average rainfall in the 1950s, the increased
surface water availability since the early
1960s also saw an increase in cattle numbers
from ~65,000 in 1960 to ~218,000 in 2006
(Bollig, 2006). This dramatic increase hap-
pened despite a significant dip in the 1980s
when a particularly intense drought led to
the loss of a large part of the herd (Bollig,
2006). The higher herd size also led to a
fundamental change in rangeland manage-
ment rules when the traditional migration
to under-utilised pastures changed from the
rainy season to the dry season with appar-
ently intensely negative effects on pasture
health (Behnke, 1998a, 1998b; Bollig,
1997; Bollig & Schulte, 1999; Bollig, 2013;
Werner, 2015; Bollig 2020; Coppock et al.,
2022).

The apparently continuous growth in
herd size coincided with an increase in
human populations and, perhaps more
significantly, a higher settlement density
linked to boreholes. When combined with
what seem to be more frequent and severe
droughts, this situation becomes particu-
larly conducive to ecological degradation.
Unsurprisingly, multiple studies, along with
a wealth of anecdotal evidence and oral his-
tory among pastoralist farmers, allude to a
widespread loss of ecological integrity and
vegetation productivity (Bollig & Schulte,
1999; Bollig, 2013; Inman et al., 2019;
2020; Coppock et al., 2022).

Despite the obvious signs of degrada-
tion, such as massive loss of topsoil in some places (Figure 2), much of the common
knowledge is based on speculation or remains anecdotal, with little evidence available in
the peer-reviewed literature over the last two to three decades (but see Brunotte & Sander,
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{71 Kunene
©  Boreholes after 1960
% Boreholes before 1960

Aridity Index

I < 0.03 Hyper-arid

1 0.03 - 0.2 Arid
10.2 - 0.5 Semi-arid

0 25 50 75 km
e

-
Figure 1: The location of boreholes drilled before and after 1960, on the spatial pattern of the
aridity index. The aridity index is a ratio of precipitation to potential evapotranspiration. Source

of point data of borehole locations and their completion dates: National Groundwater database
(GROWAS) (IGRAC, 2013).

2000; Brunotte et al., 2002; Inman et al., 2019; Inman et al., 2020; Pringle, 2021; Coppock
etal., 2022).

Yet the pressures on the social-ecological system (SES) have to all accounts increased
dramatically as both human and livestock populations have grown, and mean precipitation
has evidently declined (Ranasinghe et al., 2021). A central question facing an SES today
is how to maintain system resilience and build capacity to adapt to multiple interacting
forces that operate across scales and that increase at varying rates (Galvin et al., 2016).
It has thus now become critical to fill several looming knowledge gaps and uncertainties
to be able to provide a better assessment of the risks that the region’s natural resource
base — and by inference its human population — faces going into a future that is likely to
be significantly warmer and drier than is current (Engelbrecht et al., 2015; Engelbrecht
2018; Ranasinghe et al., 2021). This type of information is of course crucial for devel-
oping climate change adaptation options, but more directly it is vitally important for
understanding the likelihood of tipping-point kind of behaviour. A sudden and significant
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change in critical climate parameters, such
as drought duration and intensity and fre-
quency of heatwaves (which may reach
physiological limits for people, livestock,
and plants), could catalyse a regime shift
towards hyper-aridity and a death knell for
pastoralism over large parts of the region.

However, there are several uncertain-
ties around the dynamics of the ecosystem
that underpins the natural resource base, as
these may be influenced not only by more . SRRV . LA
frequent and intense droughts but also by Figure 2: Loss of topsoil in the Omungunda
different grazing rules, different herd-com- valley.
positions, and potentially alternative liveli-
hood options. In addition, there is uncertainty about the most efficient climate change
adaptation strategies that build on existing social and environmental coping and risk man-
agement strategies. Interventions to date have almost all focused exclusively on improv-
ing rangeland management approaches, improving livestock quality and marketing, and
rangeland restoration (Behnke, 1998a, 1998b; Coppock, 2022).

These uncertainties define the main motivation for TIPPECC-Kunene. Our project,
which will be the first to integrate the critical environmental and social forcing factors
into a predictive suite of models, will aim to fill in some of the more important knowledge
gaps, hopefully forming the basis for the co-development of feasible adaptation strategies
with communities.

S, .
25 T 1. L

Objectives and approach

The project has three main objectives. We want to use both traditional ecological and
cultural knowledge and scientific data to understand 1) the probability of climate change
and especially climate tipping points leading to regime shifts in the ecological and social
systems (Guttal & Jayaprakash, 2008; Dakos et al., 2023) given current and likely future
climate and socio-economic-political conditions, 2) the identity and nature of those factors
that will cause changes or shifts, with an emphasis on the role that climate tipping points
will play in this, and 3), based on results and ensuring alignment with inherent coping
strategies and social mechanisms, we aim to co-develop, with affected communities, fea-
sible adaptation strategies to ongoing global change.

Research activities will be divided into several thematic groups that will contribute to
a complex of SES model(s) and related outputs (Figure 1).

Themes 1 to 5 form the core of the science activities. Livestock foraging ecology
(theme 1) will investigate basic aspects of livestock foraging, inter alia aspects like dietary
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preferences of cattle, sheep, and goats, and the impacts of foraging intensity on vegetation
composition, structure and function and on keystone forage species (those species without
which droughts will not be survivable). In theme 2 (resource access rules and coping
practices) we will rely on the collective memories of the elders of the two focal commu-
nities to characterise the evolution of resource access rules, including grazing and water
point access rules. Similarly, we will document inherent coping strategies and analyse
their potential role in overcoming the effects of climate tipping points. The bulk of these
first two themes will be made up of two Masters projects.

The 3" theme, soil and vegetation, focuses on the dynamics of rangeland vegetation
condition across the whole northern Kunene, and will use various remote sensing products
and historical photographs to analyse and map changes over the last four to five decades.
As part of this theme we will additionally map the degradation trajectory, aiming to under-
stand the possible role that climate and human population density played in this.

Anecdotal evidence that the expansion of the borehole network has had a major influ-
ence on settlement patterns, on grazing rules, and on the rise in resource access conflicts
suggests that some key properties of the spatial and temporal dimensions of surface water
will be strong correlates of rangeland condition, changes in resource access rules, and in
sustainability of pastoralist agriculture.

For that reason, we will focus theme 4 on surface water points. This will entail (a)
documenting and analysing the development of the borehole network, (b) the extent of
the piosphere effect, and (c) the role that borehole density relative to spatial and seasonal
rangeland patterns will play in determining the ‘giving-up density’ (the density of water
points, livestock and people at which it becomes unfeasible to continue farming). Theme
4 will be addressed in a PhD study.

Climate is arguably the principal driver of resource status and condition. Theme 5,
climate, is therefore central to the project’s main thesis, namely that a shift in the climate
regime — the “tipping point” — could lead to a concomitant regime shift in the ecosystem
and thus in the resource base. Several climate and climate-associated variables are poten-
tially key players in the coupling of climate change with the SES model, through various
paths. Tipping points can appear in aspects such as mean and maximum temperature (Lee
et al., 2021), and the frequency and intensity of heatwaves (Hoegh-Guldberg et al., 2018;
Engelbrecht and Monteiro, 2021). These variables are thus likely to be important determi-
nants for where and when livestock and humans can persist in the region.

Theme 6, the SES risk of regime shift, represents the set of outputs that will together
define the likelihood of a regime shift in the resource base of the pastoralist livelihood
or in other global change factors, signalling a significant threat to people’s livelihoods.
Depending on outcomes from the different themes, this might be in the form of a systems
model that will integrate and summarise the effects of the various factors on pastoral live-
lihoods (see Filatova et al. [2016] for a comprehensive description of this approach), or a
simpler critical analysis of the complex of results. Together, these results will describe the
likelihood that climate change would lead to a drastic change in the pastoralist ecosystem
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and provide opportunities to identify likely approaches to adaptation. It should also allow
an assessment of the risk that these changes may be beyond the existing suite of adaptation
strategies and coping range (Ash et al., 2012).

In theme 7, adaptation and livelihoods, we aim to use the results of all the studies
to co-develop, with the affected communities and authorities, potential adaptation options
based on inherent coping strategies. Additionally, in a parallel research effort to those in
themes 1 to 5, we will investigate the extent to which the restoration of grazing resources
might improve rangeland condition enough to ensure sustainability of the pastoralist live-
lihood and/or to become a net carbon sink. We will also investigate, through a Masters
study, the potential for the restoration of a productive grass layer through thinning of
encroaching mopane trees, as well as the potential for defining alternative income streams
using the encroaching mopane trees for wood and other biomass products. This will be
the first major effort to understand the phenomenon of encroachment in the arid zone,
where the interactions between woody density and grass layer productivity are both poorly
known and arguably even more sensitive to droughts than in the traditional bush encroach-
ment zones.

Finally, all our outreach and visibility activities are captured in theme 8. Here we
aim to co-develop training topics, focusing on those issues that the affected communities
identify themselves, and to produce various media through which we will communicate
the objectives and achievements of the project and the people that implement it, including
the focal communities.

Community training Pro]ect Visibility o
* Climate change Videos . .
* Restoration approaches Popular media Livestock foraging
B ecology
- (M5c)

Changes in vegetation Soil and

vegetation
Rangeland changes
degradation mapping o (Postdoc)

SES risk of regime Water points 5
shift (P1) bl indic. -
5 Teade-oH betwoen wates develaping

Drought, heat and o ks . 3

other indicators Climate models Extent of the piosphere effect

related to livestock (P1)

and social system

+ Co-production of adaptation (P1)
Adaptation and & = "
- ormenens (R e Bt et
rules and coping (PI, Postdoc, Msc) « Herbaceous layer response

strategies
(MSc) * Investigate potential for soil carbon sequestration
» Rangeland restoration {PI) (Postdoc)

Figure 3: Diagram of the main topics and concepts addressed by TIPPECC, organised into nine
thematic groups.
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Study area

The study area for the TIPPECC project is in the northern part of the Kunene region
in Namibia, excluding the Skeleton Coast and Etosha National Parks (Figure 4). Two
sites that are embedded in this area will receive more focused research effort, namely the
Okondjombo communal conservancy in the arid west and the Ombombomasitu conserv-
ancy in the semi-arid east (Figure 4).

The northern Kunene is characterized by low annual rainfall ranging from below 100
in the west to less than 350 millimetres per year in the east (Atlas of Namibia Team, 2022).
The rainfall mostly falls during the summer with large variation from year to year. The var-
iation in annual rainfall increases from east to west (Atlas of Namibia Team, 2022). Most
of the study area is arid (Figure 4), where the potential evapotranspiration far exceeds the
rainfall received in a year.

The topography is marked by rugged terrain, with rocky plateaus and mountainous
regions covering most of the central and eastern parts. The landscape features extensive
erosional features, such as canyons and inselbergs, with the prominent highlands of the
escarpment transitioning into low-lying coastal plains with occasional rocky outcrops that
together define several physiographic units and support several vegetation types (Viljoen,
1980; Atlas of Namibia Team, 2022).

Soils in the study area are predominantly Leptosols, interspersed with locally dominant
Calcisols, Arenosols, Cambisols, and Regosols (Coetzee, 2021; Atlas of Namibia Team,
2022).

The vegetation in this region is characterized by plant species adapted to arid condi-
tions with several species endemic to Namibia. The Kaokoveld and escarpment is one of
the 19 southern African Centres of Endemism in for plants and is uniquely diverse in terms
of invertebrates, mammals, birds, and reptiles (Simmons et al., 1998). Plant productivity
tends to decline from east to west (Atlas of Namibia Team, 2022). The central and eastern
parts are covered by the Tree-and-shrub savanna biome, transitioning to Nama Karoo
and eventually Namib Desert along the coastline (Atlas of Namibia Team, 2022). Tree
and shrub cover is highest in the east, with evidence of recent encroachment in places
(Venter et al., 2018). Vertebrate and invertebrate diversity is relatively intact with high
endemism observed in vertebrates, reptiles, birds, and mammals (Atlas of Namibia Team,
2022). Nevertheless, land degradation, linked to unsustainable agricultural practices, is
currently a key risk, threatening both the biodiversity and the pastoralist system in this
region (Wassenaar et al., 2021). The irreversible loss of productive vegetation in large
parts of northwest Namibia seems imminent (Wassenaar et al., 2021), particularly consid-
ering the projected climate regime shifts (Engelbrecht et al., 2015; Hoegh-Guldberg et al.,
2018; Engelbrecht and Monteiro, 2021; Lee et al., 2021; Ranasinghe et al., 2021).
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Figure 4: The TIPPECC study area is in the northwest of Namibia. It includes
the northern Kunene Region and parts of Omusati Region but is principally
Jfocused on two communal conservancies: Ombombomasitu in the eastern part,
located in the semi-arid zone, and Okondjombo in the west in the arid zone
(thick red outlines). Some adjacent conservancies (thin red outlines) might
be included in our study should the co-design process require an expanded
Jfootprint.

What do we mean by co-design

A core feature of the TIPPECC project is the focus on co-design and co-production of
each aspect of the project. Co-design (also referred to as collaborative design, partici-
patory design, co-development, or co-creation) has emerged over the last two decades
as a transdisciplinary approach to collaborative problem solving across a range of disci-
plines, including rangeland management (Galvin et al., 2022). The core principle is that

Journal / Namibia Scientific Society / Volume 70 - 2023



Determining risk of a regime shift in a coupled arid Social-Ecological System

individuals who are affected by a problem should be actively engaged in shaping solu-
tions (Galvin et al., 2016; Turnhout et al., 2020). It recognizes that expertise is distributed
among diverse stakeholders, including users, designers, policymakers, and community
members (Turnhout et al., 2020). In effect, co-design attempts to leverage this collective
intelligence by creating spaces for collaboration and shared decision-making.

It has the potential to address complex challenges because it is transdisciplinary, involv-
ing not only experts from various fields but also diverse stakeholders in the creative pro-
cess of designing research, applications, and solutions to complex problems.

As an approach, it represents a fundamental departure from traditional, expert-driven
problem-solving methods. It places an emphasis on inclusivity, active participation, and
the integration of varied perspectives. In addition, it is not a one-step solution, rather
emphasising an iterative approach with cycles of ideation, prototyping, testing, and refine-
ment (Zamenopoulos & Alexiou, 2018).

In the TIPPECC project we are aiming to include the communities that we are targeting
with the study, local and national authorities, and other stakeholders in the design not only
of the research itself, but also of any applications that may arise from our results. Our goal
is to create a working space that will foster co-creation of the investigative approach, the
fieldwork and data collection, and the interpretation of results (see e.g. Bestelmeyer et
al., 2019). By allowing the voices of communities (including their traditional authorities)
and other stakeholders to be heard, we hope to arrive at adaptation solutions that are more
sustainable and enjoy broader acceptance from the affected people.
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Art Beyond Sight

André du Pisani
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Abstract

The rock art of the Khomas Region is not as well-known as that of the Erongo Region with
its celebrated apex sites at the Daures, Erongo Mountains, the Spitzkoppe, and !Ui-laes
(Twyfelfontein). Historically and intellectually, there has been less of a sustained research
interest in the rock art of the Khomas Region, notwithstanding the ground-breaking work
of Ernst Scherz in the 1970s and late 1980s and a sprinkling of more recent articles devoted
to some of the rock art sites of the Region.

This, in and of itself, is enough reason to write about the rock art of a region yet to be
comprehensively documented, surveyed and researched. Over the past eighteen years the
author has visited more than 320 rock art sites located on 62 farms within the boundaries
of the region. Undoubtedly, there are more sites to be documented and discovered, and
through this, more insights to be gained into southern African rock art. Most of the art dates
from the Later Stone Age (LSA), with some a few hundred years BP (Before Present), and
typical material artefacts of that period are to be found at or in close proximity to the sites.
The vast majority of the paintings are rendered in ochre and show the interaction between
animals and people, and scenes from daily life, with some abstract renderings as well.

The rock art of the Khomas Region needs to be considered within a wider frame of
southern African rock art research. Moreover, the researcher must be aware of and sensi-
tive to diverse theoretical and methodological approaches to rock art, while respecting an
ethnographic foundation, in an attempt to derive meaning from the paintings.

Introduction

This article is based on a field visit on 5 November 2021 to the farm Aub 321, 45°S 16°E 30"
along the C-28 gravel road, some 62 kilometre west of the Capital City, Windhoek in the
Khomas Region. Before it was subdivided, the farm covered an area of some 9,000 ha. It
borders the farms Dirleen, Aandrus, Kariam and Sonderwater (Namibia 1:250 000 Map
2216 Windhoek, Third Edition, 1997). The article draws on earlier published work by
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the author on rock art sites on several farms located within a 50km radius of Aub. As the
description and analysis of the sites at Aub will show, the rock art has much in common
with those on farms in the environs of the farm. Thus, a sub-regional perspective is needed
to read the rock art and understand its affinity to other sites in the Region and beyond.

Aub nestles on the Khomas Hochland plateau with its undulating hills, at an altitude of
1,200 to over 2,000m above sea level. The geology comprises major rock formations col-
lectively known as the Khomas Group, consisting mostly of schists. Soil fertility is mostly
low, notwithstanding some local variation. Dominant soils are lithic leptosols, meaning
the soil is thin or shallow. There are no perennial rivers in Khomas, with the Kuiseb,
Swakop, and Gaub Rivers three of the most important ephemeral rivers. Median annual
rainfall varies between 350 and 250mm. The biomes and vegetation are typical of high-
land scrubland (Mendelsohn, Jarvis, Roberts & Robertson, 2002:85, 98-9).

The author visited three rock art sites on the farm. The first looking towards the south-
west comprises a mica-schist rock with an overhang that has a surface area of 200 x 50cm
behind the drip line. Several rock ‘markings’, meaning marks made for a functional pur-
pose, were found in places in which it would have been comfortable to sit at ease while
executing some everyday tasks. One such rock ‘marking’ consists of a grinding hollow,
oval in shape with shallow, slope-sided depressions used for ochres for paints, or for

ik
/Z; wards Hasmoni € 3632
2%k %
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Locality of the sites. Map: André du Pisani
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grinding various foods such as bulbs and seeds; or used as a receptacle for holding egg-
shell roughouts so that holes could be drilled into them to produce beads. Other artefact
assemblages include small pieces of potsherds (ceramics) and quartz microliths, all part
of the Later Stone Age (LSA) of the past 2000 BP (Before Present) or more recent. In this
case, probably a few hundred years BP.

The first site overlooks a small rivulet with a fairly dense coverage of Acacia erioloba
(Vachellia erioloba; camelthorn) and Acacia karroo (Vachellia karoo; sweet thorn). The
bark and leaves of the latter are a widely-used remedy for diarrhoea and dysentery. The
gum, bark and leaves have also been used as an emollient and astringent for colds, con-
junctivitis and haemorrhage. The gum is used as food and is also taken for oral thrush (Van
Wyk, van Oudtshoorn and Gericke, 1997:24). The vegetation indicates the presence of
groundwater and the leaves of the trees were green when the author visited in November
2021.

The farm has a number of climax grasses, such as Anthephora pubescens (wool-grass,
krulblaar), Brachiaria nigropedata (black-footed brachiaria), Digitaria eriantha (woolly
finger grass), and two species of Stipagrostis (bushman-grass ), all very nutritious for graz-
ing by game and cattle (Miiller, 1983:22).

The second and third sites are located close together higher up along a mountain slope
some 4km in a northerly direction from the first (we measured the distance on the odom-
eter of our light commercial vehicle). A secondary farm road runs along the banks and, in
parts, in the bed of the river that brings down a significant volume of water when in flood.
Lower down the river there is an earth dam, indicating the volume of water the river trans-
ports during the wet season. Along the seam of the mountain there is a steep ravine that
has to be negotiated on foot. Along the sides of the river a variety of trees grow, mostly
Acacia species, while a number of gnarled Boscia albitrunca (shepherd’s tree) grow along
the steep slopes of the mountain. The paintings are located on the eastern side of a prom-
inent cubistic mica-schist with a smooth surface that can be seen from afar. It is highly
likely that there will be other sites in the vicinity of these two sites, as the rock formation
continues further up the slope of the mountain and provides a suitable canvas for rock art.

The second and third sites, in common with the first, have similar material artefacts,
replete with pottery, ostrich eggshells, grinding stones, and a variety of small microliths.
The paintings are comparable to those at the first site. Some weathering and exfoliation
have taken place in all three sites as these do not afford effective protection against wind
and rain and against animals that rub their bodies against the rock surface. The author
found fresh owl droppings on the floor of the first site, probably from the Otus senegalen-
sis (African scops-owl), which prefers acacia trees that grow along the edge of rivers and
are a reliable food source.
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Animals as Symbols

The careful way in which the Bushmen (San)' painted animals, functions as an indication
of respect, and at the symbolic level “operates as a device for bringing the dichotomy
between animals as esteemed ‘other’ and as hunted prey” into sharp relief. (Eastwood,
2006:110). Animals were not only dear to the hearts of the Bushmen (San), they were also
believed to be especially dear to God.

In general, animals are used by the Bushmen (San) to ‘think with’, and they have
often been used to express complex ideas, folklore, cosmology, myth, and social values.
Although the symbolism of many animals is not self-evident, Patricia Vinnicombe (1976)
and David Lewis-Williams (1981, 2004) have suggested ways to explain paintings of
eland in the Drakensberg of South Africa.

The first site contains various paintings of animals, among these, an elephant and sev-
eral female kudu (Tragelaphus strepsiceros). There are numerous paintings of kudu in the
Khomas Region, as indeed throughout southern Africa in eastern Botswana, South Africa,
and Zimbabwe. They are painted in different ways, but mostly have certain features in
common, such as large ears, humps, long necks, and males have pronounced elongated
spiralling horns. In some paintings even the animal’s stripes are shown. In some of the
paintings of the region, kudus are often painted as the largest animal in the panel, for
example on the farm Rooisand below the Gamsberg. (Forssman & Gutteridge, 2012:128;
du Pisani, 2022:44). In this particular case, the female kudus are shown in procession with
their heads held low and their chins forward as if they are browsing.

Just as in the case of other animals such as eland (Taurotragus oryx) and elephant,
kudu has an affinity to mythology and cosmology among different San groups. According
to San folklore, at creation the original Julhoansi decided to create supernatural power,
which they used to give animals different designs. The kudu’s stripes were made using this
supernatural power, which is also known as nlom. The kudu is one such animal linked to
nlao, which associates hunting and childbirth with the weather. (Forssman & Gutteridge,
2012:128). Nlao, which relates to the weather and nlom, to the spirit world, is invested at
birth and is divided into two categories: rain/cold (lucky) and dry/hot. When a woman’s
fluids spill on the floor or ground during childbirth, she and the baby connect and are
believed to cause the weather to change. Similarly, when a hunted animal’s blood drips on
the ground, the animal’s n/ao connects with the hunter, causing a change in the weather.
The kudu is also linked to nlom. It is used to access the spirit world, where various tasks
are performed such as healing, changing the weather, warding off evil spirits, and fending
off attacks by large predators such as leopard and lion.

! The term ‘Bushman’ for the San people, current during the pre-colonial and colonial periods in the history
of Namibia, is now regarded as derogatory. Collectively, the archaeological record of southern Africa shows
that the San have occupied 50,000 or more places over the past 12,000 years (Parkington, Dlamini, 2015:77;
see also Deacon & Deacon, 1999).
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The Khoesan San speak a central Khoesanlanguage. The Hailom of northern Namibia
perform the kudu dance (Guenther, 1996). The Khwe groups from the Kavango regions
and Botswana have a number of healing dances, one of which is the kudu medicine dance.
Some Angolan Khwe groups have adopted the kudu dance in girls’ puberty rites.

The most frequently painted animal in the central Limpopo basin of South Africa is the
kudu, notably female kudu. As in the ethnography, kudu appear to be implicated in ideas
about supernatural potency that shamans may harness, and also be associated by some San
groups with girl’s puberty rites. Thus, in San cosmology, the symbolism of kudu spans
the interests of men and women and relates to at least two ritual domains. (Eastwood,
2006:111).

Notwithstanding the observations made above about kudu in the rock art of the Khomas
Region, John Kinahan (2020:201, 2001:20) reminds the reader that: “Kudu are scarce in
the rock art of the Namib Desert: the 815 identifiable painted motifs spread over 44 sites
in the Hungorob Ravine included only fourteen kudu”. Significantly, the author adds: “The
scarcity of the kudu in the rock art, however, belies the ethnographically attested role of
the species in women’s initiation” (Kinahan, 2020:201). Estes (1991:169) identifies the
female kudu as a symbol that idealized qualities of women, “in its gentle, sociable and sex-
ually submissive nature, caring for its young until they are almost fully grown” (Quoted
by Kinahan, 2020: 201).

Painted just above ground level, the procession of four female kudu is being cleansed
by soft-soaking ‘female rain’, rain that is slow, without thunder or hurry, to emphasize the
link between kudu and rain. The kudu, as with many other animals, are portrayed entering
a crack or crevice in the rock wall, symbolizing their entry into or emergenc from the spirit
world, slipping in or out of the spiritual space that opens in the rock face.

The other significant animal at site 1, is the elephant (Loxodonta africana). The 40cm
long painting of an elephant is rendered in ochre and placed almost at the centre of the
painted surface area of some 200 x 50cm. Features that are depicted in this image of a
walking elephant include an extended trunk, curved tusks, red upper and darker underparts,
a short tail and thick legs that end in round feet. The dorsal line of the elephant’s back is
clearly visible. The elephant has been painted as an individual. Below the painting, there
is a smaller ochre image of a human person.

The elephant is one of the great meat animals, among others: eland, giraffe, rhinoceros,
and hippopotamus. On account of its size and power, the elephant is regarded as containing
more nlom (potency) than most other animals. The Julhoansi people categorise elephant
meat as red, black and white. “It has all the kinds of meat in it — eland, human — it’s the
father of meat” (Rust & Van der Poll, 2011:22). Elephants play an important role in San
mythology and cosmology. In the literature, there are references to the ‘Elephant Dance
and ‘Elephant Girl’ that are quintessentially feminine, beautiful, intelligent and resourceful
(Eastwood, 2006: 96, 101; see also: Biesele, 1993:22, 139—144). Elephants are adjudged
to possess human qualities and are associated with femininity. Elephants are also linked to
rain and rain-making. The Khomas Region has a few notable paintings of elephant, such

E

Journal Namibia Scientific Society / Volume 70 - 2023 35



André du Pisani

Image 1 shows the procession of female Kudu. Photo: André du Pisani

Figure 2: The Elephant painting. Photo: André du Pisani
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as on the farm Hornkranz South and in the Strodelhéle on the farm Onanis near the bor-
der with the Erongo Region (du Pisani, 2022:48; Sandelowsky, 2013:8). Other significant
paintings of elephant include the over 100mm large white elephant in the Philipps Cave on
the farm Ameib in the Erongo Mountains, and the elephant painting on the farm Omburo-
Ost along the Ugab Terraces west of Outjo, also in the Erongo Region.

Human figures

All three sites contain various human figures that display humans engaged in different
activities such as walking, running, dancing, hunting, and standing. Some of the figures
are rendered in considerable detail. The size of the largest human painting is ca. 340mm.
One can clearly see the aprons that they wear, the bows and arrows and sticks that they
carry, not only as tools, but also as “artefacts of the mind” to paraphrase the archacologist,
Jeanette Deacon, as quoted by Forsman and Gutteridge (2012:54-5).

This researcher did not observe dots, humans bending forward (symbolic of hunted
animals that bend forward before they die), dancing sticks, or humans with tails. This may
indicate normal day-to-day activities that humans engage in, rather than special rituals.

At both the first and second sites there are significant paintings of humans that may
depict shamans. These paintings are elongated when compared with the other paintings of

Figure 3: A human (hunter) carrying hunting equipment. Photo: André du Pisani
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humans at these sites, but do not carry any tools such as bows and arrows, dancing sticks, or
bags. The figures are also not bending forwards, touching people, shooting arrows, bleed-
ing from the nose, or having white dots coming from the neck — all features of the multiple
ways shamans have been depicted in San rock art. But, they do have outstretched arms,
are uncharacteristically elongated, painted with prominent torsos and well-developed leg
and arm muscles, and occupy a prominent place on the panels. The paintings, while not
identical, share some important similarities with paintings of shamans at other sites in the
Khomas Region and may possibly depict individual shamans (du Pisani, 2021a:59-70;
and du Pisani, 2021b:73-85).

Figure 4: Perhaps a painting of an individual Shaman? Photo: André du Pisani
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Conclusion

Rock art offers one entry point into understanding the spiritual and social world of the San.
Some paintings depict daily activities and show humans performing different activities
such as standing upright, walking, sitting, running, handling tools, reflexive action, and
coordinated activities (Lenssen-Erz, 2000:70). Some of these activities are very specific,
such as hunting and dancing, while others are more random and less-directed.

In all cases knowledge of the ethnography of the artists seems necessary for unravel-
ling social relations and for understanding the use of technology. Some paintings are of
what David Lewis-Williams calls ‘images of another world’ and ‘a cosmos in the brain’
(Lewis-Williams, 2014:143-145). Such images are about the ‘shamanistic cosmos’ with
its three tiers — the Spirit World (above), Daily Life, and the Spirit Realm (below) (under-
ground, underwater). Some paintings are also about the potency of animals and their sym-
bolic interaction with humans within one, connected universe. The features of the line and
crack are consonant with the shaman’s account of going underground. (Lewis-Williams,
2011:90).

In contradistinction to western bias for the near-exclusive power of the written word,
San rock art transcends the narrowness of the written word, by providing alternative narra-
tives that undermine the absolute command of the written word. The theological and philo-
sophical concept of ‘hermeneutics’ comes to mind as an enquiry into human existence (du
Pisani, 2022:50). The imagistic storylines in San rock art are no less compelling. The rock
art of Aub provides a powerful narrative of two of the tiers of the ‘shamanic cosmos’: The
Spirit World (above), and Daily Life. It is literally ‘Art beyond Sight’!
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Abstract

Landscaping work at Zoo Park (Windhoek, Namibia) in 1961/1962 revealed a Holocene
open-air site containing proboscidean remains (Loxodonta spp.) associated with quartz
stone artefacts. Zoo Park has been cited in various publications as a butchery site with
various authors differing on the number of the elephants found at the site. To verify these
claims, a taphonomic analysis and quantification of the elephant remains was carried out.
The study is ongoing. The preliminary results have documented two elephants and tapho-
nomic analysis suggests possible human exploitation of the remains. The study shows that
the exploitation of elephants for subsistence at Zoo Park was likely the result of butchering
related to scavenging activities.

Introduction

Proboscidean remains such as Palaeoloxodon, Mammuthus, and Loxodonta have been
discovered at several mainly Pleistocene archacological sites around the world and these
findings reveal a once diverse and widely distributed order (MacCalman 1965, 1967; Clark
and Haynes 1970; Shackley 1980, 1985; Klein 1988; Villa 1990; Rabinovich et al. 2012;
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Sacca 2012; Haynes 2022). Today the order Proboscidea is represented by three species;
Loxodonta africana (African savanna elephant), Loxodonta cyclotis (African forest ele-
phant), and Elephas maximus (Asian elephant). Studies focusing on hominin exploitation
of proboscideans draws attention to the strategies used to exploit these megafauna. Active
hunting of elephants during the Pleistocene is often disputed and it is commonly accepted
that elephant flesh was exploited mainly by scavenging (Sacca 2012).

In Namibia evidence pointing to probable hominin exploitation of elephants comes from
two archaeological sites, namely Namib IV, and Zoo Park, which forms the focus of this
paper. Namib [V is an open-air site and was discovered in 1978 by Myra Shackley (Shackley
1980, 1985). The site is located in the central Namib Desert, approximately 20 km south-
west of Gobabeb (Klein 1988:18), and covers an area of over 62,500m? (Shackley 1985).
A multidisciplinary dating approach has been used to date the site and includes urani-
um-thorium and biochronology dating methods (Mesfin et al. 2021; Klein 1988; Shackley
1980, 1985). These multidisciplinary dating approaches indicate a lower Pleistocene age
of350-500ka (Haynes 2022; Mesfin et al. 2021). The artefact assemblage is composed
of 75% heavy tools, the majority being cleavers and hand-axes (Shackley 1985), artefacts
typically associated with the Acheulean techno-complex. Other tools making up the arte-
fact assemblage include “choppers and cores (4.4%), flakes (16%) and a small amount
of retouched formal tools” (Shackley 1985:37). In addition to artefact assemblage, fau-
nal remains including Palaeoloxodon (formerly Elephas) recki, alcelaphine antelope, and
black wildebeest were also discovered at the site (Shackley 1980; 1985; Klein 1988). The
occurrence of migratory and water-dependent animals such as Palaeoloxondon recki and
black wildebeest in the Namib Desert is indicative of wetter conditions during the lower
Pleistocene. The water dependence of elephants and wildebeest would therefore suggest
that the site and others in the vicinity were probably occupied for short periods. The faunal
remains were “concentrated together with the bifacial tools, on the southern part of the
pan association” (Shackley 1985:37), which supports the argument that Namib IV was a
butchery site. The dominance of heavy tools however suggests opportunistic hunting at
the site (Kinahan 2020).

Zoo Park is an open-air site located in Namibia’s capital city Windhoek, at the corner of
Independence Avenue and Fidel Castro Street. Landscaping work at Zoo Park in 1961 and
1962 revealed proboscidean remains which were ascribed to Loxodonta zulu (Cherkinsky
and Marais 2014). However, palaeontologists Martin Pickford and Friedemann Schrenk
(personal communication), have suggested that the remains are most likely Loxodonta
africana, although confirmation rests on further analysis of the remains. The first date
for the site, derived from a tusk sample, is 5200 £140 BP (MacCalman 1965). Clark and
Haynes (1970) were not convinced by the date obtained by MacCalman, suggesting either
a late Pleistocene or early Holocene date based on the site’s diatoms. The second date for
the site is 7.2ka and was obtained from a tooth molar plate (Cherkinsky and Marais 2014).
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These dates place the Zoo Park within the Holocene which is significant as the majority of
archaeological sites with possible hominin exploitation of proboscideans are dated to the
Pleistocene. The Holocene context of the elephant remains is important to finding out and
the interaction between the elephant and Later Stone Age (LSA) hunter-gatherers.

The Zoo Park elephant remains were discovered at two separate areas which are located
10m apart (Cherkinsky and Marais 2014). The first remains were discovered in 1961, 2m
below the surface (Cherkinsky and Marais 2014), comprising a tusk, lower jaw, and pelvis
(MacCalman 1967). The second elephant remains were discovered in 1962, 0.35m below
the surface, and include mandible, tusk, teeth, femur, pelvic bones, vertebrae, and ribs
(Cherkinsky and Marais 2014). While some level of excavation was carried out at the Zoo
Park as shown by the layout of the grids (Fig. 1), it is not entirely clear how systematic
the excavation was. As the 1962 discovery is the only area cited where a femur was found,
it is highly probably that what is shown in Fig. 1 is the 1962 discovery; additionally, the
depth where the remains are exposed appears shallow, thus lending more weight to this
having been the 1962 discovery. According to several publications (MacCalman 1965,

(Photo: National Archives of Namibia)
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1967; Clark and Haynes 1970; Stern and Lau 1989; Cherkinsky and Marais, 2014; Haynes
2022), the elephant remains from both areas were associated with quartz artefacts charac-
terized by choppers , hammerstones and unretouched flakes, which has resulted in the site
being interpreted as a butchery site. The lithic artefacts, which are curated at the National
Museum of Namibia (NMN) have not been studied by me or other researchers and, as such,
no additional information can be provided about them at this stage.

The interpretation of the Zoo Park as a site of probably human exploitation of proboscid-
eans is not secure because the archacological context in which the evidence occurs is not
well documented. There is a paucity of information regarding the spatial distribution of the
elephant remains and lithic artefacts. Furthermore, the number of elephants reported from
the site is inconsistent: MacCalman (1965) reported three elephants, while Haynes (2022)
reported two elephants from Zoo Park. The claims made by Haynes or MacCalman are
not supported by any photographic or taphonomic evidence. The motivation driving this
study is to shed light on the number of identified specimens (NISP), minimum number of
individuals (MNI), and to look for taphonomic indicators that could support the probable
exploitation of proboscideans by LSA hunter-gatherers of the Windhoek.

Material and Methods

The teeth are the most morphologically distinct element of an elephant, thus the teeth
together with the tusks were used to conclude that the only animals represented at the site
were elephants. When the elephants’ remains were moved from the Zoo Park to the archae-
ology collection in the National Museum of Namibia (NMN), no consideration was given
to the fact that these remains originated from two separate areas of the Zoo Park and the
material was stored as if it came from a single area. The material will therefore be treated
as a single assemblage. The remains were not washed or treated with chemicals, which and
this would have hampered the identification of bone surface modifications.

There is clear evidence that some of the remains were conjoined/refitted in the past; con-
joining/refitting of the remains, specifically the teeth, is still ongoing. Refitting or conjoin-
ing plays an important role in the accuracy of skeletal element identification and quan-
tification. Skeletal element identification was carried out using a very limited reference
collection from the Mammal Department of the NMN and several published guides (Smuts
and Bezuidenhout 1994; van der Merwe 1995; Bezuidenhout and Seegers 1996; Stansfield
2015). The quantification units used to count the skeletal remains is number of identified
specimens (NISP) and minimum number of individuals (MNI) based on popular textbooks
(Lyman 2008; Reitz and Wing 2008; Gifford-Gonzalez 2018). The use of the two quan-
tification units is significant because, although both are influenced by fragmentation, the
degree to which fragmentation influences them differs. The NISP count is always higher
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than the MNI and therefore tends to inflate the number of individuals, whereas the MNI
tends to underestimate the number of individuals. Mandibles were the best-represented
diagnostic skeletal elements of the assemblage and thus were used to determine the MNI.

Published criteria of the age profiles of Loxondonta africana (Haynes 1991; Lindeque
1991; Stansfield 2015) were used to estimate the age of Zoo Park elephants. The age of
elephants was based on the correct identification of the teeth which were identified with
the help of Martin Pickford (briefly looked at the teeth) and Friedeman Schrenk (via email
communication). The counting of lamellac was not used as an age determination tech-
nique because different molars may have a similar number of lamellae (Lindeque 1990;
Stanfield, 2016).

Taphonomic analysis was aimed at establishing whether the Later Stone Age hunter-gath-
erers of the Zoo Park exploited elephants. Evidence of hominin involvement with bones
from archaeological sites is obtained by observing bone surfaces for cut marks, which
are considered the most direct and reliable evidence of anthropogenic manipulation of
archacofaunal remains (Yravedra et al. 2010; Rabinovich et al. 2012). Only bones that
were identified to skeletal level were considered for bone surface modifications. In most
zooarchaeological studies, cut marks are verified through use of scanning electron micro-
scope (SEM); however, this was not carried out in this study. Bone surface modifications
were also carried out to identify carnivore and rodent gnawing marks.

Evidence of fire can also be used as direct evidence of hominin involvement with bones
from archaeological sites. Natural and human activities can both create burned bone
assemblages, although to varying degrees. Burned bones were assessed using Stiner et
al. (1995) criteria, which consist of six categories that are identified on the basis of colour
(see Table 1).

Table 1: Burn level codes from Stiner et al. (1995).

Burn Color Code Description

0 Not Burned (cream/tan)

1 Slightly burned; localized and < half carbonized

2 Lightly burned; > half carbonized

3 Fully carbonized (completely black)

4 Localized; < half calcined (more black than white)
5 Half calcined (more white than black)

6 Fully calcined (completely white)
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Results
Faunal assemblage preservation

The state of preservation of the faunal assemblage is not uniform, implying that the fau-
nal remains were exposed to different conditions. The general assemblage is not well
preserved and is intensely fragmented. The total assemblage consisted of 984 remains
of which only 123 could be identified as skeletal elements. Fragmentation is especially
evident on the tusk, which was splitting into tiny pieces (Fig. 2). Two of the tusk parts
could be conjoined/refitted but this was not attempted due to the splitting. It is difficult to
conclude whether the tusk parts were once the complete tusk shown in Fig. 1. The femur,
whose length was 79 cm, is also very fragmented; most of the fragments were conjoined/
refitted in the past (Fig. 3), with only one part being conjoined/refitted during this study.
Figure 1, shows the distal end of the femur, but this part of the femur did not form part of
the analysed material. The state of preservation is most probably attributed to two factors.
It is highly probably the remains were damaged by the bulldozers during the landscaping
work. The preservation of some of the remains in situ in a glass-covered showcase (Fig.
4) caused deterioration of the remains. The specimens showed variable degrees of surface
abrasion, with some of the cortical surface missing or falling off. Smoothing and polishing
of the bones, although present, are not very common.

Figure 2: One of the four tusk parts from the assemblage
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Figure 3: Femur showing refitting of the fragments
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Figure 4: Museum staff building the showcase at one of the discovery areas, most probably the 1962
area. Photo: National Archives of Namibia

Skeletal composition

The NISP (Table 2) is low: only 123 of the remains were identified as skeletal elements.
Cranial elements are represented by fragmented tusks, teeth, and skull fragments. There
were many large bones that were not identified due to a limited reference collection, but
also because the surfaces were eroded. Post-cranial elements are represented by ribs, pel-
vis, vertebrae, femur, humerus, tarsal bones, and phalanges.

The mandibular teeth (Fig. 5a and Fig. 5b) are M2 (fifth molar) and the beginning of
M3 (sixth molar). Therefore, the age of this individual would be around 36-38 years in
modern African elephants (personal communication with Friedemann Schrenk). The three
complete M2s (Lower M2, Upper M2 and right-sided Lower M2) and the M3s that fol-
low them are shown in Figures 6a, 6b, 7a, 7b, and 8. The M3s still require refitting with
the available molar plates. The three M2s are much younger than the individual repre-
sented by the mandibular teeth; probably 22-24 years of age (personal communication
with Friedemann Schrenk).
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Table 2: NISP for the identified elephant skeletal elements

Skeletal element | NISP | Exact identification of skeletal element

Skull elements 7 Occipital bone

Mandible 6 Complete mandible

3
Foraminae 4
1
1

Left-sided partial mandible with visible symphysis and posterior
foramen mentale

Ju—

Right-sided partial mandible with visible proximal dental alveolus
end and posterior foramen mentale

—

Left-sided partial mandible with visible base of condyle and distal
end of dental alveolus mandibular

Left-sided partial mandible with visible condyle and shaft
Mandible condyle

Teeth 28 Upper M2

Right-sided Lower M2

Lower M2

Upper M3

Right sided Lower M3

Lower M3

M3

Molar plates 13

[EETa (NN (U R NN [T RGN R R

Teeth fragments 8
Tusks 3 Indetermined 3
Vertebrae 18 Altlas
Spinous processes 4
Vertebral bodies 13
Ribs 47 Indetermined 47

Pelvis 5 sacrum

Indetermined
shaft
Condyle

Femur

Humerus

Tarsal bones Indetermined

WA=
VSR I NG e e N

Phalanges Indetermined

Totals 123 123
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Figure 5a: Mandibular teeth Figure 5b: Interior view of left side of the com-
plete mandible

Figure 6a: Upper M2 (fifth molar) Figure 6b: Upper M2 (left) and upper M3 (vight)

— e,

Figure 7a: Right-sided lower M2 (left) and M3  Figure 7b.: Right-sided lower M2 with visible
(right) root (left) and M3 (right)
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— . e
Figure 8: Lower M2 (left) and M3 (right)

The data indicate at least two elephants at Zoo Park. One individual is represented by the
complete mandible (Fig. 5a), while the second individual is represented by a left-sided
partial mandible (Fig. 8). The possibility of three individuals is not ruled out.

Bone surface modifications

Bone surface modification was observed only on the identified skeletal elements. Bone
surface modification was hampered by the fact that the bones had not been cleaned or
treated with any chemicals to remove the sediments covering some of the bone surfaces.
Visible cracks can be seen on some of the bones covered in sediment, which implies that
the remains were buried in a wet environment. Identification of bone surface modification
was also hampered by the absence of cortical surfaces on some of the bones. Bones cov-
ered in manganese are relatively few.

Multiple parallel striations were identified on the surface of a single rib (Fig. 10); they
are shallow, of various lengths and widths, without a defined orientation. Gnaw marks
from rodents and carnivores were not present.

Black was the most easily identifiable colour, indicative of burning at the site. Bones
showing evidence of burning are relatively few and include specimens such as occipital
bone, mandibles, atlas, feet elements, vertebrae bodies, and spinal processes. The verte-
brae and one foot bone are the only ones that show a complete black colouration, while
the others are only partially burned. Even in cases where skeletal elements were encrusted
with sediment, the evidence of fire can be still observed.
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3cm

Figure 9: Left-sided partial mandible with visible symphysis and visible posterior foramen mentale

Figure 10: Rib with multiple striations
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Discussion

Zoo Park is the only known Quaternary archaeological site in Namibia in which elephant
remains are the only faunal remains at a site. The exploitation of proboscideans by homi-
nins at most archaeological sites including the Zoo Park remains unclear. The interaction
between the Zoo Park LSA hunter-gatherers and elephants is especially unclear as a result
of the unknown spatial distribution of the lithic artefacts and elephant bones, which is not
well documented.

The faunal remains from Zoo Park are highly fragmented, which limited the skeletal ele-
ment identification. The elements left at the site are mostly the bulky elements such as
mandibles, pelvis, and femur. These elements might have been left behind after the meat
was removed or perhaps not all the elements were exploited. It is suspected that a rela-
tively high abundance of ribs suggests that people handled the bones, but this is merely a
suggestion. The tusk and the teeth were most probably left at the site because they had no
nutritional value, and were not considered for other functions such as bone tools.

The preliminary data indicate the presence of two adult individuals at Zoo Park, although
the possibility of a third adult individual is highly likely. While it is difficult to say with
absolute certainty, the exploitation of elephants in the Zoo Park was almost certainly
opportunistic, in nature similar to exploitation of elephants at Namib IV. Active hunting
of elephants at Zoo Park is disputed and it is assumed here that elephants were procured
mainly by scavenging. Opportunistic exploitation of the elephants mainly by scavenging
is supported by various factors. Firstly, the age of the elephants: one individual is around
3638 years and the other is probably 22-24 years. In modern African elephants animals
at these ages would be very large and could be aggressive when provoked, a factor that
would deter a small group of LSA hunter-gatherers from actively hunting them. Secondly,
the size of a single adult elephant would have been able to sustain a band of LSA hunt-
er-gatherers for several months and would not necessitate the killing of two adult elephants.
Thirdly, the heavy tool element found at the site would not be able to pelt an elephant to
death and suggests manufacture of the lithic artefacts in situ to butcher the carcasses. The
most probably explanation for the number of elephants discovered at the site is the fluvial
context of the site at the time, which resulted in the elephants getting stuck in the spring-
fed marsh, eventually resulting in their deaths. Elephant carcasses have been documented
around water points in southern African sites, because of accidents such as getting stuck in
the mud or drowning (Haynes 1991). The occurrence of a migratory and water-dependent
animal such as elephants in Windhoek is indicative of a permanent water source.

Cut marks are rarely documented on elephant bones because thick skin, high levels of

body fat, and large muscle tendons and ligaments do not allow contact between the bones
and lithic artefacts (Villa et al. 2005; Yravedra et al. 2010; Rabinovich et al. 2012; Haynes
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1991; Villa 1990). The absence of cut marks on elephant bones is therefore not an argu-
ment against the exploitation of elephant carcasses by hominins. At this stage it cannot be
concluded whether the multiple striations observed on the rib are cut marks or were caused
by trampling. There is a need to verify these marks using scanning electron microscopy
(SEM) in the future. The likelihood of detecting cut marks may have been hampered by
the poor preservation state of the assemblage, which is heavily fragmented, and absence
of cortical surfaces.

One of the most common marks of hominin exploitation of faunal remains found at
archaeological sites is the use of fire. Burnt bones on archaeological sites may result from
anthropogenic activities such as cooking, fuel for fires and waste disposal, or naturally
occurring fires. Burning was not a major taphonomic factor at Zoo Park, with very few
skeletal elements showing signs of burning. The burnt remains presented a black colour
compatible with carbonization (Stiner et al. 1995). The low quantity of burned bones and
varied burnt skeletal elements strongly indicate that the burning of the bones was not the
result of naturally occurring fires. This implies that the remains were intentionally burned,
thus supporting the exploitation of the elephant carcasses by LSA people.

Conclusion

A solid conclusion can still not be reached on the interaction between the Later Stone Age
(LSA) hunter-gatherers and proboscideans at the Zoo Park, as the archaeological context
in which the evidence occurs remains unclear. The quantification and taphonomic analysis
carried out in this study has however provided more detailed information of the elephant
remains found at the site. The study identified two individuals, although the possibility that
three individuals were at the site is possible. The ages of the mandibular teeth and three
complete M2s (fifth molars) were also revealed in this study. The exploitation of the Zoo
Park elephants by people is supported by the burnt remains. The two individuals as well as
their ages suggest that these elephants were most probably trapped in the marsh and people
butchered already dead animals.
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Abstract

With antibiotic resistance being an enduring problem worldwide, alternative treatment
options, such as ‘natural antibiotics’, should be considered. This work aimed to perform
antimicrobial assays, with the purpose of scientifically evaluating the effectiveness of three
Namibian ethno-medicinal plants, namely:!Guxa (Aptosimum albomarginatum Marloth
and Engl.), Aru (Albizia anthelmintica A. Rich Brongn.) and Gu-!aru (Dicoma schinzii O.
Hoffm.). It was found that !Guxa root extract exerted antimicrobial activity against five
out of the eight strains tested, with strong activity against Streptococcus sanguinis at an
extract concentration of 20mg/ml. Moderate activity was observed for the other cultures
tested. Candida albicans, Escherichia coli and Pseudomonas aeruginosa were resistant
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to !Guxa. These results give some scientific proof regarding the usefulness of !Guxa root
extract as traditional medicine in some instances, thereby generating new knowledge to be
shared with fellow researchers.

Abstrak

Met antibiotiese weerstand wat tans 'n blywende wéreldwye probleem is, moet alter-
natiewe opsies van behandeling, soos ‘natuurlike antibiotika’, oorweeg word. Hierdie
werk het beoog om antimikrobiese toetse te doen, met die doel om die effektiwiteit van
drie Namibiese etno-medisinale plante, naamlik: !Guxa (Aptosimum albomarginatum
Marloth and Engl.), Aru (Albizia anthelmintica A. Rich Brongn.) en Gu-laru (Dicoma
schinzii O. Hoffm.), wetenskaplik te evalueer. Daar is bevind dat !Guxa wortelekstrak anti-
mikrobiese aktiwiteit getoon het teen vyf uit agt stamme getoets, met sterk aktiwiteit teen
Streptococcus sanguinis by 'n konsentrasie van 20mg/ml. Matige aktiwiteit het voorgekom
by die ander kulture wat getoets is. Candida albicans, Escherichia coli en Pseudomonas
aeruginosa was weerstandbiedend teen !Guxa. Hierdie resultate bewys tot 'n mate weten-
skaplik dat !Guxa wortelekstrak bruikbaar kan wees as tradisionele medisyne in sommige
gevalle en het gevolglik tot nuwe kennis gelei om met mede-navorsers te deel.

Introduction

Antibiotic resistance is currently a worldwide problem. Therefore, scientists should inves-
tigate alternative treatment options, such as the use of natural products. Plant-derived
products may have antimicrobial properties, acting as ‘natural antibiotics’. Such natural
products may in some instances also be used as adjuvants together with antibiotics.

Most cultures across the globe have developed knowledge of local plants, enabling
them to use these plants for medicinal purposes (Silvério & Lopes, 2012: 110—11). Certain
plants utilized in some regions are unknown to western medicine and thus studied in the
field of ethnopharmacology to investigate their antimicrobial properties. The concentration
of pharmacologically active compounds depends on the season during which the plants are
harvested, how mature they are when harvested, and the conditions under which growth
has taken place. Due to lack of regulation, the same plant product bought at different times
can possess different biological properties (Silvério & Lopes, 2012: 110-11).

In the traditional setting, especially in rural areas, plants are used as natural medicine
to treat various illnesses, including bacterial and viral infections. According to van Wyk &
Wink (2015: 276, 284) bacteria are microorganisms consisting of a single cell surrounded
by cell walls; their DNA is circular and they do not have internal membrane systems or
nuclei. Viruses on the other hand, are infectious complexes of macromolecules with their
genetic information as either DNA or RNA. Viruses require host cells for replication and
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formation of new viral particles. Aptosimum albomarginatum (Marloth and Engl.) shown
in Figure 1 (A) is commonly known as ‘!Guxa’ by the Nama tribe in Namibia. The roots
are pulverized, boiled as a tea, and drunk to purify the blood and cleanse the uterus. Some
believe that it can cure women who experience difficulty in conceiving (S. Coetzee, per-
sonal communication, February 2015; A. Frederick, personal communication, February
2015). Staphylococcus bacteria may be associated with infection of the uterus, for exam-
ple in the medical condition known as endometritis (inflammation of the endometrium).
One form of this condition is known as bacteriotoxic endometritis, where it is caused by
the toxins of bacteria rather than the presence of the pathogens themselves (Dorland’s
illustrated medical dictionary, 2003: 614). The prepared !Guxa tea also helps to relieve
the symptoms of colds (S. Coetzee, personal communication, February 2015; A. Frederick,
personal communication, February 2015). Colds are due to viruses, not bacteria. However,
when one sneezes as a result of cold symptoms, lots of bacteria in the nose can quickly
spread to one’s surroundings and other people (Bischoff et al., 2006: 1119).

Albizia anthelmintica (A. Rich Brongn.) in Figure 1 (B) has many common names
in different languages, including kersieblomboom, worm-cure albizia (Orwa et al., 2009:
1; Hoffmann, 2014), aruboom, oumahout, Wurmindenbaum, Kirschbliitenbaum and
omuama. According to local Nama people at Gochas, the outer part of the twigs is scraped
off and the inner part is used as a chewing stick or toothbrush to clean the teeth and tongue
(S. Coetzee, personal communication, February 2015; A Frederick, personal communica-
tion, February 2015). Bacteria and fungi may be associated with dental plaque and mouth
infections. The bark, wood or root is boiled and milk added to treat an upset stomach or
intestinal worms. Tea made from the roots and bark is drunk to treat malaria. The Samburu
pastoralists in Kenya treat gonorrhoea by boiling the roots, bark and leaves, mixing it with
sheep fat and giving it as an enema. Otherwise the boiled bark and roots are consumed
with milk (Sullivan, 1998: 46; du Pisani, 1983; Fratkin, 1996: 75). The boiled bark, wood
and roots can also be used to de-worm livestock (Fratkin, 1996: 81). The stem bark is
widely used as a purgative (Orwa et al., 2009: 3).

Dicoma schinzii (O. Hoffm.) in Figure 1 (C) is also known as “Gu-!aru” in the Nama
language (S. Coetzee, personal communication, February 2015; A. Frederick, personal
communication, February 2015) or the ‘Kalahari fever bush’ (Dugmore & van Wyk, 2008).
The roots and leaves are pulverized, boiled as tea and drunk or used to steam oneself in the
treatment of measles, chickenpox, influenza, colds, and a blocked nose (Coetzee, 2015).
These are viral infections, but bacteria such as staphylococci can be involved in congested
nose or sinus infections. According to van Wyk & Gericke (2000) and Dugmore & van
Wyk (2008) unspecified parts are used to treat febrile convulsions in babies in the Kalahari,
hence the name ‘Kalahari fever bush’.

There is an interesting folk tale (‘Dicoma’s shadow’) behind the plant’s traditional use
in the Kalahari to treat febrile convulsions in babies. Van Wyk (2015) relates the story in
short: It is said that if the shadow of the black shouldered kite (Elanus caeruleus) falls on
a baby, the child will get sick, and the illness will be recognized by the spastic movements
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(B) ©

Figure I A. albomarginatum (4). Image credit: southafricanplants.net; A. anthelmint-
ica (B), and D. schinzii (C) growing in the veld at Gochas. Image credit: Sunette
Walter.
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of the baby’s arms, similar to the movements made by the bird’s feathers when it is hov-
ering above its prey. If the condition is not treated the infant can develop feathers on the
arms. An extract of the plant can be given both topically and internally to counteract the
symptoms and cure the child. In the traditional African context the symbol of the bird
represents fever, since birds have a higher natural body temperature (40°C) compared to
that of humans (37°C). ‘The condition of the bird’ refers to fever — one of the symptoms
of febrile convulsions in infants.

To make sure of their effectiveness and to rule out placebo effects, this work aimed to
evaluate scientifically the antimicrobial activity and medicinal value of the three Namibian
ethno-medicinal plants. The objective was to test five crude methanolic extracts from the
plants against seven bacterial strains and a fungus, to see if the extracts could inhibit
microbial growth on agar plates. Prescott, Harley & Klein (2002) describe bacteria as
single-celled organisms, made up of prokaryotic cells, whereas they describe fungi as
achlorophyllous, heterotrophic, spore-bearing eucaryotes with absorptive nutrition, usu-
ally with a walled thallus.

Methodology
Cultures and plant extracts used

The following cultures were supplied by the University of Pretoria’s Biochemistry
Department: Escherichia coli ATCC 700928, Staphylococcus aureus ATCC 12600, S.
aureus ATCC U3300, Bacillus subtilis ATCC 13933, Streptococcus mutans ATCC 25175,
Streptococcus sanguinis ATCC 10556, Pseudomonas aeruginosa, and Candida albicans.
Crude methanolic extracts (prepared at the University of Namibia) of !Guxa roots, Aru
leaves and twigs, and Gu-!aru roots and leaves were used.

Preparation of crude extracts

To prepare crude methanolic extracts, 10g of plant material (in dried powder form)
from the different plant parts was added to 100ml methanol. Flasks containing the extracts
were parafilmed, placed in a cupboard and left to stand for three days (maceration), with
occasional swirling. After three days, the extracts were gravitationally filtered through
Whatman 110mm filter papers. The extracts were rotary evaporated in round bottom flasks
at reduced pressure (91mbar) and temperature (45°C) to evaporate the methanol, and to
dry and concentrate them. To avoid thermal decomposition of compounds in the plant
material, the temperature set for the rotary evaporator (Heidolph, Germany) did not exceed
45°C. The flasks were labelled, sealed with parafilm, and kept at -86°C for a few hours.
Thereafter, the frozen extracts were connected to a Christ Alpha 1-2 LD Plus freeze-dryer
(Germany) for two to four days to further dry and concentrate them. Dried extracts were

Journal Namibia Scientific Society / Volume 70 - 2023 69



70

Sunette Walter

scraped off with a spatula, weighed and stored in labelled 50ml centrifuge tubes, and kept
at -86°C for further use.

Antimicrobial assays

Antimicrobial assays were performed according to the methodology described by Beukes
(2015). Overnight cultures were grown in eight Eppendorf tubes each containing 1ml of
brain heart infusion broth. Brain heart infusion agar was prepared, thinly poured into eight
sterile 90mm petri dishes and allowed to set. Soft agar was prepared by using half the
quantity of agar normally used, dispensed into eight sterile test tubes as 7ml quantities, and
placed in an oven at 50°C to keep the agar molten. Plant extracts were dissolved as 20mg/
ml concentrations in Eppendorf tubes containing 100% dimethyl-sulfoxide (DMSO). It
was previously determined that 100% DMSO has no effect on the cultures. Tubes were
vortexed to ensure that the extracts dissolved completely.

The soft agar was allowed to cool a bit, 100ul of the overnight cultures was pipetted
into the soft agar, vortexed and poured as an overlay onto the brain heart infusion plates.
The plates were placed in a laminar flow cabinet for half an hour to solidify. Thereafter,
10ul of each plant extract was pipetted onto the solidified agar-overlay plates (five extracts
per plate). The plates were left in the laminar flow cabinet for half an hour to allow for
the extracts to dry and diffuse into the agar. Finally, the plates were incubated at 37°C for
24 hours and zones of inhibition were measured to the nearest millimetre with a ruler. In
cases where zones were unevenly shaped instead of circular, measurements were taken at
the broadest and narrowest part and averaged.

On a second occasion, to determine the minimum inhibitory concentrations of extracts
against each culture, this method was used at extract concentrations of 20, 10, 5, 2.5, 1.25
and 0.625mg/ml. Each extract was initially dissolved in 100% DMSO and subsequently
diluted and vortexed in sterile triple distilled water before dripping 10ul of each con-
centration onto plates. The classification by Nematollahi et al. (2011) was used to inter-
pret results: < 7mm (negative), 8—10mm (weak activity), 11-14mm (moderate activity),
15-24mm (strong activity), and > 25mm (very strong activity).

Results and Discussion

Antimicrobial assays

At first the five plant extracts were tested against the cultures at a single concentration
of 20mg/ml. Only !Guxa roots displayed antimicrobial activity. This activity was high-
est in S. sanguinis, with an inhibition zone of 15mm (strong activity), followed by S.

aureus ATCC 12600 (13.5mm; moderate activity), S. mutans (12mm; moderate activity),
S. aureus U3300 (11.5mm; moderate activity), and B. subtilis (11.5mm; moderate activity).
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Candida albicans, E. coli, and P. aeruginosa were resistant to !Guxa root extract, i.e., the
extract was inactive or did not display antimicrobial activity against these microorganisms.
Classification of activity was according to values given by Nematollahi et al. (2011).

The extracts were tested a second time at concentrations of 20, 10, 5, 2.5, 1.25, and
0.625mg/ml. Once again, only !Guxa roots displayed antimicrobial activity against the
five above-mentioned strains, with no activity against the other three. With decreasing
concentrations of extracts, antimicrobial activity decreased from strong (15.5mm inhi-
bition diameter) to moderate (11mm—13mm) to weak (10.5mm) in S. sanguinis, mod-
erate (11mm-12.5mm) to weak (9.5mm-10.5mm) in S. aureus ATCC 12600, moderate
(11mm-14mm), weak (10mm) to no inhibition (Omm) in S. mutans, moderate (12mm)
to weak (9.5mm-10.5mm) in S. aureus U3300, and moderate (11.5mm—14mm) to weak
(10mm—10.5mm) in B. subtilus. Streptococcus sanguinis, S. aureus ATCC 12600, S. aureus
U3300, and B. subtilis had MICs of 0.625mg/ml, while the MIC for S. mutans was 1.25mg/
ml. Using the classification by Nematollahi et al. (2011) clinically important/usable effects
of !Guxa root extracts would be at observed inhibition zones of 11mm—14mm (Moderate
antimicrobial activity), 15mm—24mm (Strong activity) and > 25mm (Very strong activity,
not observed in this study).

Antimicrobial activity observed can to some extent be ascribed to the presence of sec-
ondary metabolites such as flavonoids, saponins and triterpenes (Walter, 2018). As men-
tioned in the Introduction, the concentration of pharmacologically active compounds
depends on the season that the plants were harvested, how mature they were and the con-
ditions in which growth took place (Silvério & Lopes, 2012: 110—11). These factors there-
fore might play a role in the biological inactivity observed with the other plant extracts.

Conclusion and Recommendations

Out of all plant extracts tested, only !Guxa root extract displayed antimicrobial activity
against five out of eight strains. At a concentration of 20mg/ml this activity was highest in
S. sanguinis (strong activity), with moderate activity against the other cultures. Candida
albicans, E. coli and P. aeruginosa were resistant to !Guxa roots. These results give some
scientific proof that !Guxa roots can be useful as traditional medicine as a natural anti-
microbial agent in some instances, thereby generating new knowledge to be shared with
fellow researchers. For antimicrobial activity, extract concentrations higher than 20mg/ml
can be tested. Further assays should be done to determine the mode of action of the extract
against the strains tested. In a doctoral study by the author (Walter, 2018) thin layer chro-
matography (TLC) for screening of phytochemical compounds indicated the presence of
flavonoids, saponins and triterpenes in !Guxa roots. These compounds can be responsible
for the roots’ activity against the microorganisms. Larger, in-depth studies could look into
these three compounds, as well as additional compounds. Cytotoxicity assays should also
be conducted to ensure the safety of the plant and its extracts for human consumption.
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As mentioned by van Wyk (2015: 10), prospective studies can look into the potential of
!Guxa to be a commercial plant and a source of income for Namibians currently using it
for medicinal purposes. This would however not be an easy or rapid process and its har-
vesting would involve permission and obtaining of permits from the relevant parties, such
as the Ministry of Environment, Forestry and Tourism, as well as the farmers owning the
land where these shrubs grow. With permission from the Ministry of Health, extensive
clinical studies should be conducted to ensure the safety, efficacy, and potential adverse
or side-effects/allergic reactions due to consumption of medicinal teas and medication or
supplements manufactured from these plants or their active compounds.
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Rezension Der Bart
des Elefanten

Michael Vaupel

Dieses Buch ist genau das, was der Untertitel kommuniziert: Eine ,,biogra-
fische Erzdhlung tiber das Leben des Berufsjigers Volker Grellmann®. Als
Leser haben wir hier stellenweise das Gefiihl, mit Volker Grellmann gemiit-
lich bei einem Kaffee oder Bier zusammenzusitzen und dem zu lauschen, was
er Interessantes aus seinem Leben zu berichten hat. Leider geht das nicht
mehr, da Volker Grellmann 2019 verstorben ist — er ruhe in Frieden.

Erfreulicherweise hat der Autor Wolfgang Brune genau das getan: Mit Volker Grellmann
zusammengesessen und dessen Geschichten gelauscht. Da er dabei in Absprache ein
Tonband mitlaufen liel3, konnte das Gesagte spéter verschriftlicht werden. Das ist der Grund
dafiir, dass diese Publikation gut lesbar ist und ein Gefiihl der Ndhe zum Portritierten ver-
mittelt. Manchen mag es allerdings storen, dass dadurch auch einiges an Umgangssprache
und so mancher Kraftausdruck in dem Buch verwendet werden. Letztlich triagt dies aber
zur Authentizitit bei und vermittelt einen Eindruck vom Charakter Volker Grellmanns.

Als jemand, der Volker Grellmann nie personlich getroffen hat, aber einiges iiber
ihn horte, fand ich diese biografische Erzdahlung hochst interessant. Denn sie verkniipft
die Biografie Grellmanns gewissermalien nebenbei mit der Landesgeschichte Namibias
bzw. des fritheren Siidwestafrikas. Politik, Naturschutz, Jagd, Ethnologie — alle diese
Themenkomplexe werden gestreift.

Und das Buch macht deutlich, dass einige Dinge, die uns heute in Namibia so vertraut
sind, keineswegs schon seit Langem bestehen. Konkret: Die heute so populdren Jagd- und
Gistefarmen gab es zu Beginn der 1960er Jahre eben noch nicht. Grellmann schildert, wie
es fiir gestandene Siidwester Farmer unvorstellbar war, dass Jager aus Europa um die halbe
Welt fliegen, um dann fiir teures Geld einen Kudu zu schielen. Hier setzte Grellmann an:
Mit seinem Unternechmen ANVO Hunting Safaris setzte er genau auf diese Zielgruppe der
europdischen und nordamerikanischen Jager. Er sammelte gleichgesinnte Farmer, denen
das Wild auf ihren Farmen durchaus wichtig war und die fiir eine ethisch korrekte, nach-
haltige Jagd zu gewinnen waren.

Hier spielte auch die Politik eine wichtige Rolle

Denn in den 1960ern gehorte das Wild dem Staat.

Journal Namibia Scientific Society / Volume 70 - 2023 77



Ein Farmer hatte deshalb kein wirtschaftliches Interesse an Wild auf seiner Farm
— es konkurrierte schlieSlich mit den eigenen Rindern. So manch eine Farm soll beim
Verkauf mit dem Attribut ,,wildfrei* bewor-
ben worden sein, so Grellmann. Das wollte
er dndern. Er setzte sich dafiir ein, dass
das Wild den Farmern zugeordnet wurde
und diese einen Anteil erhielten, wenn
Jagdtouristen es schossen. Gleichzeitig
sollte nur so viel gejagt werden, dass die
Bestidnde nicht gefdhrdet wurden.

Zum Wohle der Wildbestinde und letzt-
lich des ganzen Landes war die Tatsache,
dass Volker Grellmann ein ausgesprochener
,»Macher* war. Neben seinem eigenen Unter-
nehmen war er in zahlreichen Verbianden
aktiv — oft als Griindungsmitglied, wie z. B.
bei der wichtigen Namibian Professional
Hunting Association (NAPHA) im Jahr
1974. Was in der biografischen Erzéhlung
klar wird, ist sein Bemiithen um ein gutes
Verhéltnis zu der indigenen Bevolkerung
Wolfgang Brune in den Regionen seiner Jagdkonzessionen.
Insbesondere sein Engagement fiir die
San sticht dabei vorbildlich heraus.
Erfreulicherweise aus Lesersicht schilderte Volker Grellmann in den Gespriachen mit dem
Autoren Wolfgang Brune auch eigene Fehler und Probleme, die sich ihm stellten. Das
fiihrte zumindest beim Rezensenten zu tief empfundenem Respekt vor dem Lebenswerk
Volker Grellmanns. Das gut lesbare Buch ist fiir an Jagd, Wildschutz und Landeskunde
Interessierte ein Lektiire-Leckerbissen.

Abgerundet wird das rund 350-seitige Buch mit mehreren — teils farbigen — Abbildungen.
Neben Fotos finden sich da auch Karten und z. B. ein sehr interessanter Chart zur
Entwicklung der Wildbestinde in Namibia/Siidwestafrika. Das Buch ist 2023 beim Kuiseb
Verlag der Namibia Wissenschaftlichen Gesellschaft erschienen.
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On the eastern edge of the Namib Desert—probably the oldest continuous desert in the
world—millions of ochre-coloured bare patches in the grass have created landscapes of unique
beauty that are often regarded as one of the greatest mysteries in ecology: the fairy circles of
the Namib Desert.

Building on more than four decades of ecological research in all parts of the Namib in Angola,
Namibia, and South Africa, Norbert Jirgens and fourteen renowned authors present the
natural history of the phenomenon, with all the facts understood so far, and also describe the
remaining open questions.

In the Namib Desert, sand termites from soil-dwelling termite families have been found to
cause the fairy circles. These termites must be understood as ecosystem engineers that—
comparable to the beavers in rivers of the northern hemisphere—profoundly alter the
landscape and make permanent life in the desert possible.

This book offers a wealth of information based on numerous in-depth studies on the
morphology, ecology and biology of fairy circles and the organisms which create, use and
maintain them. Other regular vegetation patterns of the Namib Desert and neighbouring
biomes are introduced and discussed, as well. Hundreds of stunning photographs invite the
reader to enjoy a journey to the diversity of fairy circle landscapes in Namibia, Angola and

South Africa.
www.k-hess-verlag.de
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Rezension Meine
Kriegserlebnisse ...

Michael Vaupel

Ein seit 1907 bestehendes Historiker-Réitsel ist nun gelost. Ein deut-
scher Historiker fand heraus, wer wahrscheinlich die beiden anonymen
Offiziere waren, auf welche das Werk Meine Kriegserlebnisse in Deutsch-
Stidwestafrika zuriickgeht.

Unter lokalhistorisch Interessierten hat das Buch Meine Kriegserlebnisse in Deutsch-
Stidwestafrika eine gewisse Bekanntheit erlangt. Das Buch ist zuerst 1907 erschienen, laut
Verlagsangaben in vier Auflagen mit beachtlichen 140.000 Exemplaren. Spéter folgte dann
eine Neuauflage in Bernd Kroemers Glanz und Gloria-Verlag. Um was es geht:

Das Buch basiert auf den Tagebuchaufzeichnungen eines anonymen Offiziers der
Schutztruppe. Herausgeber ist ein ebenfalls anonymer Offizier (4nonymus), der wiederum
die Tagebuchaufzeichnungen fleiBig kommentiert. Gerade die Tatsache, dass sowohl der
Tagebuchschreiber als auch der kommentierende Herausgeber unbekannt waren, umgab
das Buch mit der Aura eines Geheimnisses. Ist es letztlich fiktiv, ist ein hochrangiger
Militér der wahre Herausgeber, oder ein Politiker, der Konsequenzen scheute?

Akribische Recherche von Ulrich Kloos

Es sieht so aus, als ob dieses Ratsel nun geldst ist. Denn nach der Neuauflage machte
sich der Historiker Ulrich Kloos (M.A.) an die Recherche. An dieser Stelle sei seiner
akribischen Vorgehensweise gedankt. Er durchforstete das Tagebuch beispielsweise nach
Hinweisen wie diesem: An einem Tag fand ein Feldgottesdienst mit Pfarrer XY statt.
Darauthin schaute er, ob es Tagebuchaufzeichnungen dieses Pfarrers gab.

Die gab es — und da hielt er fest, bei welcher Kompanie er an diesem Tag war. Damit
lie sich die Suche eingrenzen. An einem Tag vermerkte der Tagebuchschreiber ,,Mein
Geburtstag™ — so waren zumindest Tag und Monat des Geburtsdatums bekannt. Durch
Hinweise wie diese gelangte Herr Kloos schlieBlich zum Schluss, dass der Verfasser des
Tagebuchs der Oberleutnant der Schutztruppe Walter von Damm war. Als wahrschein-
lichen Herausgeber recherchierte er den Bielefelder Landrat und Veteranen Franz von
Ditfurth.
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Michael Vaupel

Wer Anonymus wirklich war

Der Verleger Bernd Kroemer nahm diese 20 -
Erkenntnisse zum Anlass fiir eine komplette e

Neuauflage von Meine Kriegserlebnisse in | .& 7
Deutsch-Siidwestafrika. Darin kommt auch B 2 ' \
der genannte Ulrich Kloos zu Wort und [E mtlne L
erlduterte seine Recherchen. Kernstiick
des Buches sind die lesenswerten
Tagebuchaufzeichnungen des Oberleutnants
Walter von Damm. Inhaltlich hat sich da
natiirlich nichts zu den vorigen Ausgaben
gedndert. Das gilt auch fiir die Kommentare
des Herausgebers, der des Ofteren an die
Herren Statler und Waldorf in der Muppet
Show erinnert: Diese kommentieren von
ihren gemiitlichen Balkonplétzen aus und
wissen natiirlich alles besser. Das macht sie
nicht unbedingt sympathisch.

Fiir die Neuauflage haben Bernd Kromer
und sein Sohn Holger Kroemer passende
Bilder zur Illustration ausgewihlt. Das
Inhaltsverzeichnis hitte nutzerorientierter
aufgebaut sein konnen: Zu Beginn gibt es manchmal fiir jede Seite eine Uberschrift — spi-
ter dann entfallen auf das Kapital Liideritzbucht direkt ca. 75 Seiten.
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Franz von Ditfurth

Fazit des Rezensenten

Wer bereits eine dltere Ausgabe von Meine Kriegserlebnisse ... besitzt, bendtigt die
Neuauflage nicht. Die Tagebuchaufzeichnungen inklusive Kommentar sind schlielich
unverdndert. Wer das Buch noch nicht besitzt und an der Kolonialgeschichte unseres
Landes interessiert ist, fiir den kann dies ein historischer Leckerbissen sein.
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Guidelines for Authors

The Journal publishes scientific articles related to Namibia. All contributions must be based
on original research and should constitute a definite advance in knowledge in the specific
field of research. Authors bear sole responsibility for the entire content of their papers
(accuracy of facts, data and language, as well as their deductions and opinions expressed).
If applicable, authors must ensure the consent of third parties involved (i.e. in biographies
etc.). It is the responsibility of the authors to make sure that there are no pending copyright
issues regarding their articles. Referees will review the papers submitted. Based on their
advice, the editor will accept or reject contributions. All refereeing is strictly confidential.
Articles of 2,000 words or less may be considered for publication as a short note, in which
case no separate introduction, methods, results and discussion are necessary. Short notes
must, however, contain references and acknowledgements may be made if necessary. Non-
reviewed articles of popular or anecdotal nature will also be considered and will be edited
to conform to the style required.

Presentation

You can contribute articles in English, German or Afrikaans. Please submit the manuscript,
including all drawings, graphs, and photographs. Articles in German have to conform to
the “Neue deutsche Rechtschreibung”. All articles must be in electronic format, preferably
in a current version of MS Word, submitted on memory stick or via e-mail.

Layout

The layout must follow the following sequence:

1. Title page with title.

2. Full address of the author (P.O. Box and email).

3. Two abstracts may be submitted: one in language of paper and second abstract in lan-
guage of choice.

4. Keywords: Maximum 8.

5. The Paper should consist of: Introduction, Materials and Methods, Results, Discussion,
Acknowledgements and References.

6. Tables: Each on a separate page, not as part of the text.

7. Figures: Group together with captions, on a separate page, not as part of the text.

8. Graphs: Send original printout on good quality paper as well as on disk/memory stick.

9. Curriculum Vitae: Please include a short author’s biography with a recent photo.
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10. References: References in the text should be cited as in the following example:
‘Mendelsohn and Roberts (1974) stated ...” or ‘... (Mendelsohn & Roberts 1997)’, when
giving a reference simply as authority for a statement. In the list of References, authors’
names should be typed in capitals as indicated below:

JANKOWITZ, W.J. 1983. Die plantekologie van die Waterberg Platopark.
Ph.D. thesis, University of the Orange Free State, Bloemfontein.

11. Tables: Keep tables to a minimum. The same data should not be duplicated in tables and
graphs. Each table must be on a separate sheet and be numbered consecutively in order
of appearance, using arabic numerals. Bear in mind the limitations imposed by the size
of the printed page (AS).

12. Illustrations: Photographs, figures, drawings and graphs should be submitted in a sepa-
rate file (not embedded in the text file) either as JPG or as TIF with a resolution of not
less than 300 dpi or as good sized paper originals (we will scan them and return them
to the author).

Manuscripts must be submitted to:
The Editor:

Journal ¢/o0 Namibia Scientific Society
P O Box 67

Windhoek

Namibia

E-mail: ceo@namscience.com

Reprints

Every author is entitled to receive 5 reprints of his/her full-length paper. These are free of
charge. Kindly inform the Namibia Scientific Society about such a request prior to printing.
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