GeoJournal of Tourism and Geosites Year X1V, vol. 34, no. 1, 2021, p.209-217
ISSN 2065-1198, E-ISSN 2065-0817 DOI 10.30892/gtg.34128-639

A METHODOLOGY FOR EXAMINING GEOTOURISM
POTENTIAL AT THE KRUGER NATIONAL PARK, SOUTH AFRICA

Khodani MATSHUSA"

College of Business and Economics, School of Tourism and Hospitality,
University of Johannesburg, South Africa, PO Box 524, Auckland Park, 2006, South Africa, e-mail: matshusakhodani@yahoo.com

Peta THOMAS
College of Business and Economics, Department of Business Management,
University of Johannesburg, South Africa, PO Box 524, Auckland Park, 2006, South Africa, e-mail: pthomas@uj.ac.za

Llewellyn LEONARD
School of Ecological and Human Sustainability, Department of Environmental Sciences,
University of South Africa, South Africa, PO Box 392, UNISA, South Africa, e-mail: llewel@unisa.ac.za

Citation: Matshusa, K., Thomas, P., & Leonard, L. (2021). A METHODOLOGY FOR EXAMINING GEOTOURISM POTENTIAL AT THE
KRUGER NATIONAL PARK, SOUTH AFRICA. GeoJournal of Tourism and Geosites, 34(1), 209-217. https://doi.org/10.30892/gtq.34128-639

Abstract: In contrast to Europe, Asia and South America where geotourism is actively pursued, geotourism activities in South Africa have not to-date
been a focus of tourism products. The purpose of this paper is to propose a field methodology that can be used to assess the potential for geotourism
development. Existing procedures to establish geotourism site potential are reviewed and a new methodology that accounts for more characteristics
than currently found in documented methods is proposed. This consists of three phases: creating a standardised manner of inventorying the sites;
standardising field rank scoring for each site by geotourism value, cultural value, ecological sensitivity, accessibility, de velopment requirements,
currently available academic literature, and, developing a final multi-site database assisting the South African National Parks to preserve
geoheritage sites. Based on previous studies, the Kruger National Park has geoheritage sites that could form the basis for geotourism
development: therefore, the methodology was piloted in its northern regions at well-known geoheritage sites. The findings of this study intend to
assist the South African National Parks, local community leaders, the private sector (including existing tour operators) and government departments
in achieving a national database of geoheritage sites to ultimately be associated with sustainable tourism activity led by local communities.
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INTRODUCTION

Geotourism, is a form of tourism which sustains and enhances the identity of a territory, by taking into consideration the territory’s
geology, environment, culture, aesthetics, heritage, and, the wellbeing of its residents (International Congress of Geotourism, 2011).
Worldwide, geotourism is gaining popularity (Ren et al., 2013) being used as a vehicle to foster sustainable tourism development through
establishing local guardian communities who benefit from associated geotourism activity. The objective of this paper is to propose a
methodology for documenting and ranking South African geoheritage sites, in the Kruger National Park (KNP). The methodology finally
used to select the KNP localities that could be geoheritage sites contributes to creating a KNP database of geoheritage sites.

An increased interest in geological and heritage awareness has stimulated interest in geotourism as a tourism product particularly as it
often shares management responsibility with local communities and national guardians. This has precipitated a phenomenal rise in dedicated
geoparks and geotourism activities with this interest further used as a tool for geoheritage conservation (Newsome and Dowling, 2010).
South Africa has yet to establish a field ranking methodology that collects data by standardised geotourism characteristics to assess what
sites to develop. The KNP is the largest South African public park within the South African National Parks (SANParks) with an established
tourism clientele focused on wildlife viewing (Schutte, 2003; Scholtz et al., 2013; Griinewald et al., 2016). Previous studies (Strickland-
Munro et al., 2010; Strickland-Munro and Moore, 2014) highlight that the KNP needs to create more job opportunities to reduce poverty
within nearby local communities. Neglecting geotourism potentially misses an opportunity for sustainable geotourism activity development
by local communities. This study focused on the northern part of the KNP located in Limpopo Province and was selected because of its
uniqueness due to its diverse assemblage of rock formations (South African National Parks, 2017), significant cultural and archaeological
ruins like Thulamela and Makahane heritage sites. In addition, communities bordering the northern part of the KNP are poorer and benefit
less from tourism activities than those communities abutting the southern part of the park as fewer tourists visit the north (Matiza and Oni,
2014). This study develops a methodology that will provide the opportunity to develop a database of geoheritage sites assessable by their
collected characteristics as to their potential for geotourism development to create local jobs. This research contributes to opening up new
rural community economic opportunities in accordance with recommendations by Farsani et al. (2011) and Ehsan et al. (2016).

These studies all concur that geotourism is a branch of sustainable tourism that can be used for poverty alleviation, geo-conservation, and
the development of rural economies. Furthermore, this study can also help to identify the KNP in tourism literature not only famed for its
wildlife but also as a geopark. The United Nations Educational Scientific and Cultural Organization (UNESCO) Global Geoparks (UGGp)
(Zouros, 2016) engages in defining a globally recognised significant geopark territory (Justice, 2018: 2) as a “single, unified geographical
areas where sites and landscapes of international geological significance are managed with a holistic concept of protection, education, and
sustainable development” (United Nations Educational, Scientific and Cultural Organization, 2018a). The next sections provide literature
that underpins the rationale for the development of a South African geotourism assessment instrument and discusses the concept of
geotourism, global overview of geotourism, geotourism in South Africa, tourist motivation towards geotourism and benefits of geotourism.
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LITERATURE REVIEW

Definitions of geotourism have evolved as tourist needs began to focus on geological heritage and geoconservation, incorporating
notions such as understanding others’ cultures, personal education and, sustainability in terms of the importance of recognising the
need to preserve these sites and indigenous communities who cohabit with or near them (Newsome et al., 2012; Hose, 2016). The
scientific literature reveals a multitude of concepts and definitions concerning geotourism (Wimbledon, 2013; Ruban, 2015; Boley et
al., 2011; Gordon, 2018) often using terminologies such as geodiversity, geoconservation, geoheritage, and geosite in different ways
(Brilha, 2016; Brilha, 2018). A succinct and clear description of geoheritage and its relationship to geotourism by Newsome and
Dowling (2018: 305) state, “geoheritage refers to the elements of the earth that we value, whereas geotourism is a type of tourism that
is based on some aspects of the earth’s geological and/or geomorphological heritage” but what the concepts of geotourism and
geoheritage encompass is widely argued in literature. Dowling and Newsome (2010) suggest that geotourism is two parts thus, geo and
tourism: ‘geo’ means geology and geomorphology while ‘tourism’ refers to visiting learning, appreciating and engaging with geosites.
However, this suggestion and the former lack the emphasis on the wellbeing of residents or historic guardians as inferred in the UGGp
UNESCO definition. Ehsan et al. (2013: 1713) capture this omission defining geotourism as a “tool for sustainable development of
geoheritage resources”. This definition is considered by many authors as too broad and susceptible to misinterpretation as there are so many
differing opinions about the concept of what sustainable development is (Munasinghe, 1993; Goodland, 1995; Mitcham, 1995; Harris,
2000; Nooten, 2007; Emas, 2015). Establishing a definition that guides the development of a South African site assessment instrument
that encompasses characteristics that help determine where sites can realistically be developed for local community guardianship and
benefit, becomes critical. Hose (2012: 4) further claims that no studies have adequately covered the “current breadth of modern
geotourism in terms of the nature of provision and geographical coverage, together with its theoretical underpinnings” which this study
tries to address. For this paper, geotourism is considered in terms of ‘cultural heritage’ as defined in Article one of the 1972 UNESCO
Convention (United Nations Educational, Scientific and Cultural Organization, 1972a: 80):

“Monuments: architectural works, works of monumental sculpture and painting, elements of structures of an archeological nature,
inscriptions, cave dwellings and combinations of features, which are of outstanding universal value from history, art or science;

Groups of buildings: groups of separate or connected buildings, which, because of their architecture, their homogeneity or their place in
the landscape, are of outstanding universal value from history, art or science;

Sites: works of man or the combined works of nature and man, and areas including archeological sites which are of outstanding universal
value from the historical, aesthetic, ethnological or anthropological points of view”.

It is necessary if using the 1972 UNESCO convention definition to develop a methodology for determining the potential for developing a
geotourism product that can incorporate all the UNESCO criteria. Worldwide research reveals that tourists seek authentic travel experiences
(Reimold, 2001; Stokes et al., 2003; Phau et al., 2013; Chingombe and Taru, 2018) such as geotourism.

As regards what is considered geoheritage Lima et al. (2010: 1) note, “the UNESCO's Convention concerning the protection of the world
cultural and natural heritage, signed in Paris in 1972, was the first international effort to select sites of paramount world importance due to
their natural characteristics”. The protection of geosites as such a high priority that they it has been proposed that geological heritage and
geodiversity must be taken into consideration when designing International Union of Conservation of Nature (IUCN) programmes
(Carcavilla et al., 2009). Carcavilla et al. (2009) note that globally, a minority of countries do see geoconservation as an essential activity and
currently, three international programs working with IUCN programmes are creating opportunities to protect geological (geo) heritage as
follows: the UNESCO World Heritage Convention; the Biosphere Reserves; and, Wetlands of International Importance (Ramsar
Agreement). In connection with protecting geological heritage, three more categories are distinguished by Dingwall (2005):

» Human heritage locations with geological aspects as their main feature;

* Places of value for other non-geological reasons;

« Areas with minor or indirect geological value.

Newsome et al. (2012: 20) note that, “in recent years there has [however] been a rapid expansion of tourism interest in geological
features and landscapes, both within existing protected areas due to the recognition and identification of geosites via geo-conservation
activities, governmental recognition of geo-heritage and the emergence of a complex tourism demographic that is more demanding of new,
unique and educative experiences”. In addition, in Europe there is a rapidly expanding geopark movement, as well as the establishment of a
number of organisations that actively promote geotourism and the conservation of geodiversity.

Ruban (2015) summarised the number of journal articles published globally on geotourism between 2012-2014 and found that there was
limited research conducted on the subject. From the article summary it was found that there are 179 published articles on geotourism in
Europe, 104 on Asia and 29 on Africa. Only approximately 10 of the publications on Africa dealt with South African geoheritage. It is clear
that there is paucity of information in South Africa in terms of realising the potential from geotourism by undertaking empirical research to
guide its development. Geotourism can assist to create local enterprises, new jobs (Dowling and Newsome, 2010) and educate tourists and
local people on the need to protect geopark attributes (Zouros, 2016). For example, geotourism has been effectively utilised to link geology
and culture, establish local enterprises, educate tourists and local people in order to promote conservation of geoheritage sites in Europe,
Asia, Australia and Canada (Newsome et al., 2012; Badang and Unjah, 2013; Iftode and Niculae, 2016; Arora et al., 2020; Paungya et al.,
2020; Rozenkiewicz et al., 2020; Santangelo and Valente, 2020; Widawski et al., 2020). Gectourism offers opportunities to conserve natural
heritage sites whilst enhancing the socio-economic status of the local communities. In addition, Ehsan et al. (2013: 1711) show that gectourism
offers a “realistic key solution to the apparent conflict between environmental and cultural protection and economic growth”. Half of all
travellers are reported as supporting controlled access to historic sites so that they may be preserved and protected (Stokes et al., 2003).

Geotourism provides greater potential for the development of aligned educational facilities used to educate tourists and local people.
Geotourism assisted in the creation of innovative local enterprises, new jobs, and high quality guide training courses as new sources of
revenue, while the geological resources of the area are protected (Dowling and Newsome, 2010; United Nations Educational, Scientific and
Cultural Organization, 2016). Other researchers (Hartling and Meier, 2010; Jeon et al., 2016) indicate good economic results for local
communities from implementing geotourism as a secondary tourism offering to supplement existing wildlife tourism in parks. However, in
the world as a whole, many countries make no official recognition that geosites are cultural and scientific places of national importance
(Wimbledon, 2013). UNESCO’s UGGp programme has identified over 100 geoparks in 29 countries (United Nations Educational, Scientific
and Cultural Organization, 2016). However, as at 2019 only one UNESCO geopark is currently recognised in Africa (Ngorongoro Lengai
UNESCO Global Geopark in Tanzania) and none in South Africa (United Nations Educational, Scientific and Cultural Organization, 2018b).

Geotourism undertakings in South Africa are governed by regulations in the National Heritage Resources Act, Act No. 25 of 1999.
Geotourism in South Africa has yet to be developed by the National Tourism Department. Reasons for this include lack of institutional
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and public participation in geology (Reimold, 1999), lack of data on important geological or geomorphological sites, conflation of
geological with other ecological and cultural heritage issues (Reimold, 1999) and, problems with creating relevant legislation for
effective management (Cairncross, 2011). Limited studies by various authors have been conducted on geoheritage sites specific to South
African geological and mining heritage (Viljoen and Reimold, 1999; Reimold, 2001; Smit, 2003; Gibson and Blom, 2008; Schutte, 2009;
Knight et al., 2015; Anhaeusser et al., 2016; Taru and Chingombe, 2016; Mukwada and Sekhele, 2017). Schutte (2003) notes that South
Africa has many natural resources often of a geoheritage nature, not utilised for educational, recreational, or tourism purposes. Saayman
(2017) considers the potential of tourists to explore South Africa from aspects other than wildlife as having great potential while Ginting
and Febriand (2018: 2) see “geotourism bringing benefits to the tourist and local people” where tourists get a unique travel experience
and local people get economic benefits from tourist visits (Boley et al., 2011).

According to Gibson and Blom (2008) development and effective management of geological and other heritage resources as tourism and
educational resources has the potential to uplift an economically depressed region and act as a flag-bearer for the development of other
geological heritage resources in South Africa. However, previous research indicates that few communities abutting the park are benefiting
from the current form of tourism (wildlife) at the KNP. For example, in 2012 SANParks reported only three abutting communities
(Makuleke, Nkambeni and Mjejane) benefited from contractual financial generating agreements with the KNP (South African National
Parks, 2012). Previous studies (Strickland-Munro et al., 2010; Strickland-Munro and Moore, 2014) highlight that the KNP has not done
enough to create jobs and reduce poverty within the nearby local communities. According to El Wartiti et al. (2009: 143) “geological
heritage sites, properly managed, can generate employment and new economic activities, especially in rural regions in need of new or
additional sources of income”. However, at the time of this research there were no published plans for geotourism development at the KNP,
yet geotourism can offer a new secondary product to supplement the existing tourism thereby positively utilising natural resources for the
benefits of the local people. It is therefore important for the KNP to consider seriously market diversification and venture into ge otourism as
a secondary market that will contribute towards sustainable tourism. This will not only create jobs and help alleviate poverty, but will
strategically position the KNP for future tourism market demand. This research was also aligned with the United Nations (UN), African
Union (AU) and South African goals towards sustainable development. According to the UN, poverty alleviation and job creation remains
the centre of the Millennium Development Goals: Lack of job opportunities is one of the major contributing factors to poverty in South
Africa. As a result, the report by the United Nations Economic Commission for Africa (UNECA) indicated that South Africa has listed
fighting poverty alleviation and job creation as one of its su-regional sustainable development priorities (United Nations Economic
Commission for Africa, 2015). The findings by Mukwada and Sekhele (2017) suggest the need to address a conundrum of intertwined
endogenous and exogenous conditions as a strategy for enhancing the viability of community-based geotourism projects. Knight et al. (2015)
documented the examples of geoheritage sites in South Africa such as the West Coast Fossil Park and Makapan Valley Heritage Site.

South Africa holds 10 of the UNESCO’s world heritage sites: Fossil Hominid Sites of South Africa also known as the Cradle of
Humankind (cultural and anthropological interest), Mapungubwe (cultural landscape site), Richtersveld Cultural and Botanical
Landscape (cultural and botanical heritage interest), Khomani Cultural Landscape (cultural heritage interest), Robben Island (cultural
heritage interest), Cape Floral Region Protected Areas (plant biodiversity interest), Barberton Makhonjwa Mountains, (geological
interest), Maloti-Drakensberg Park (geological and biological diversity interest), iSimanaliso Wetland Park (geological and biodiversity
interest) and Vredefort Dome (geological interest). Nevertheless, Reimold (2001) and Schutte (2003) note that these natural resources are
not utilised enough, either for educational, recreational, or tourism purposes. Reimold (2001: 22) also noted that “several hundred
important natural sites are not properly accounted or inventoried, nor are they protected”. Moreover, while structures exist in South
Africa to pursue and implement protection of geological sites, lack of manpower and funding do present persistent problems to
geotourism development (Reimold, 1999; Smit, 2003). The potential contribution to local sustainable development from use of these
national geoheritage sites is not being realised. Development of an instrument to value geotourism opportunities within the KNP hopes to
provide opportunity to develop new geotourism products that are run by and employ rural communities near the KNP.

METHODOLOGY

This research involved developing a field instrument to aid national parks in South Africa and particularly the KNP in the creation of
an inventory of geoheritage sites. This research focused specifically on establishing and field-testing a geoheritage field survey
instrument developed and extending past researchers work on geoheritage forms (see phase 1). The field-testing of the form focused on
the northern region of the KNP where community involvement in tourism activities is to-date very limited. The lack of jobs created in the
north is largely because the northern regions of the park are a considerable distance to travel to by road and the north has no commuter
airfield. In contrast, the southern end of the park utilises community members to a far greater extent as the tourism visitors are very large
every year, which encourages job creation employing people from abutting rural communities. The southern end of the park is only 5 hours’
drive from South Africa’s international airport and port of entry, Oliver Tambo International Airport. The KNP also has its own internal park
airfield that runs several daily commuter flights from Oliver Tambo International Airport into Skukuza situated in the south and the airfield is
ten minutes’ drive from the largest KNP accommodation camp.

The southern end of the park has similar wildlife offerings to the Phacel Phace 2 Phase3
north so tourists do not generally drive from the southern to the
northern end as it takes 5 days by road. Consequently, the north is

not as developed as regards creating jobs through accommodation . .

and other services. The South African National Parks have not to- Tnrentory field Field ranking ond
date focused on developing tours related to geoheritage sites as a ,mmm,ﬁmm mmf,:;:jm :
way to create jobs nationally and this research sought to help

establish a field survey instrument that would fit the peculiar

circumstances of South African parks. These circumstances include

the fact that tours to geoheritage sites will need a road infrastructure Time

to reach sites and generally, tourists will need to be accompanied by
a trained field guide/tour guide to be able to walk in safety to a site
due to a prevalence of wild, dangerous animals. This study adopted a
three phase methodological approach as shown in Figure 1.

This study was conducted with the permission of SANParks who considered the results vital in the identification of geoheritage sites
in a manner specific to the recognition of the wildlife and vegetation, national park biomes and, South African legislation in considering

Figure 1. Phased methodological approach (Authors, 2020)
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strategy for the development of geotourism at the northern part of the KNP. Consequently, the results of this study are vital in developing
geotourism at the northern part of the KNP.

PHASE ONE: INVENTORY FIELD INSTRUMENT CONCEPTUALISATION

“The development of a geosites’ inventory should be the first step in any geoconservation strategy” (Lima et al., 2010: 1). This
methodology to create an inventory began first by identifying a methodology to standardise categories for noting geosite characteristics with
special emphasis on using the instrument in the context of a national park. This was done by reviewing previous related methodological
studies for assessing geoheritage site potential. This included critiquing the field methodologies recommended to-date summarised in Table 1
with critiques of why each would not have been suitable for a national park.

Table 1. Critique of existing geoheritage survey forms (Authors, 2020)

Author/s

Limitations of the instrument

New approach adopted by this study

Brilha (2016)

e The methodology proposed by Brilha (2016, 2018) does not
include cultural value as one of the criterion to measure the
characteristics of a geoheritage sites.

o Furthermore, the inventory process for geosites proposed by
Brilha (2016,2018) uses two different scales for assessing
geoheritage sites with scientific value and educational and
tourism potential. This study argues that scientific value and
educational and tourism potential should be assessed using the
same scale to understand the diversity of the geoheritage site.

e This study included cultural value as part of the inventory process.
This allowed the recognitions of cultural history of the area and how
local communities relate to the geoheritage sites.

o Inaddition, all the categories were measured on the same scale.
This allowed for the assessment of the diversity of the geological site
and to improve its marketability as the site will offer different
attributes, which might attract tourists from different backgrounds.

Fuertes-Gutiérrez
and Fernandez-
Martinez (2010) and
Fuertes-Gutiérrez
and Fernandez-

o Does not include cultural value as one of the criterion to
measure the characteristics of a geoheritage sites.

e Lack of acknowledgement of previous literature about the
geoheritage site.

e This study included cultural value as part of the inventory process.
This allowed the recognitions of cultural history of the area and how
local communities relate to the geoheritage sites.

e This study included a category on available literature in order to
understand and identify published literature, oral history recordings

Febriand (2018)

e Lack of acknowledgement of previous literature about the
geoheritage site.

o Does not include ecological sensitivity of the geoheritage site.

Martinez (2012) and/or any information disseminated about the geoheritage site.
e This study included cultural value as part of the inventory process.
« Does not include cultural value as one of the criteria to This allowed the recognitions of cultural history of the area and how
assess the characteristics of a geoheritage sites. local communities relate to the geoheritage sites.
Ginting and e This study included a category on available literature in order to

understand and identify published literature, oral history recordings
and/or any information disseminated about the geoheritage site.

e This study introduces the measurement of ecological sensitivity to
measure the capacity of the geoheritage site to withstand visitation
without damaging the ecological sensitivity or value of the site.

Gordon (2018)

o The criteria used to assess the potential for geoheritage sites
that can be used for geotourism development is absent.

o This study explains in detail the criteria used for inventory and assessment
of geoheritage sites that can be utilised for geotourism development.

Lima et al. (2010)

o The use of weights to determine the final assessment score is
subjective as the criteria lacks explanation of how the
corresponding weights were determined. In addition, some
criteria’s did not have corresponding weights.

e This study explains in detail the criteria used for inventory and
assessment of geoheritage sites that can be utilised for geotourism
development. Furthermore, no corresponding weights were used in
order to avoid subjectivity.

o Does not include cultural value as one of the criterion to
measure the characteristics of a geoheritage sites.

o Absence of category to assess developments required to

e This study included cultural value as part of the inventory process.
This allowed the recognitions of cultural history of the area and how
local communities relate to the geoheritage sites.

e This study introduces a category to measure developments required

Page (2004) make the site suitable for geotourism. in order to assess what infrastructures exist and in what condition.
e This study included a category on available literature in order to
o Lack of acknowledgement of previous literature about the understand and identify published literature, oral history recordings
geoheritage site. and/or any information disseminated about the geoheritage site.
o This study argues that both scientific importance and tourism value
o Suggest that geosites of scientific importance can be valued | should be categorised as one because tourists may be interested in both the
as educational sites and those with tourism value can be used to | scientific and tourism values of the sites. Therefore in this study a site with
promote geotourism. geotourism value can be used for both educational and tourism purposes.
. o Absence of category to assess the developments required to | e This study introduces a category to measure developments required
Randrianaly . - . . : : . "
etal. (2016) make the site suitable for geotourlsm: _ in ord.er to assess what infrastructures ex!st andiln what c_ondltlon.
o Lack of acknowledgement of previous literature about the e This study included a category on available literature in order to
geoheritage site. understand and identify published literature, oral history recordings
e The inventory method does not explain how to identify and/or any information disseminated about the geoheritage site.
quantitatively the priority sites. o This study details how to quantitatively assess the geoheritage sites and
identify the priority sites that can be used for geotourism development.
Reynald o Absence of category to assess developments required to e This study introduces a category to measure developments required
et al. (2007) make the site suitable for geotourism. in order to assess what infrastructures exist and in what condition.

South African
National Parks
(2018)

o Lack of criteria to assess and prioritise geoheritage sites.
South African National Parks (2018) was only used to locate
the geoheritage sites within the ecological sensitivity map of
the Kruger National Park.

e This study introduces new criteria to assess and prioritise
geoheritage sites.

United Nations
Economic
Commission for
Africa (2015)

o Lack of criteria to assess and prioritise geoheritage sites. United
Nations Economic Commission for Africa (2015) was only
used in this study to understand the importance of management
and protection of natural resources such as geoheritage sites.

e This study introduces new criteria to assess and prioritise
geoheritage sites.

Wimbledon et al.
(2000)

o Absence of category to assess developments required to
make the site suitable for geotourism.

e The inventory method does not explain how to identify
quantitatively the priority sites.

e This study introduces a category to measure developments required
in order to assess what infrastructures exist and in what condition.

o This study details how to quantitatively assess the geoheritage sites and
identify the priority sites that can be used for geotourism development.
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Figure 2 represents the final survey form with six categories of assessment to take to the field. However, before this field trial, the
instrument was discussed with the statistical services consultancy at the University of Johannesburg and SANParks head office experienced
staff to find a manner to determine scoring the categories for measuring geotourism potential at the KNP. This resulted in a decision not to
use weightings per category to avoid assessor subjectivity but rather use a Likert scale. All categories were finally assessed on a one to five
Likert scale (Figure 2) of very low, low, moderate, high, and, very high.

Project Name: Project No.:
Field Data Sheet: Geoheritage sites information
Camp/ Site Name: Unique Ref:
Camp Manager & Cell No: Photos: Date & time:
Name of Researcher & Cell No:
Ranger’s Name:
Loc: Lon: Site Size: height= width= length=
Lat:
Elev: Geoheritage Type:
Step Assessment Very Low Moderate (3) | High Very Comments/ justification/recommendations
(S) Low (1) 2 (4) High
(6]
1 Geoheritage site has
a geotourism value 1 2 3 4 5
2 i -
2 The site has cultural 1 5 3 4 5
value
3 ite ha -
The 51tle has o 1 9 3 4 5
ecological sensitivity
4 AI(‘(‘ESSll)l.llf_\' to the 1 3 3 4 5
site
5 The site requires 1 2 3 4 5
development
[ Available literature 1 2 3 4 5
Total Score Scores in S1+52+53+53+54+55+56
Notes:

Figure 2. Geoheritage sites field ranking sheet (Authors, 2020)

The use of Likert scale (Likert, 1932) helps in determining the geoheritage sites with a high priority for geotourism development by
adding their final score. Likert scale was also selected because it is easy to understand for effective collection of geoheritage sites data in
field by novice researchers such as park’s staff. SANParks also requested the addition of an ecological sensitivity as a criterion to be
collected. Lima et al. (2010) notes that to create a useful geoheritage site inventory in terms of developing geotourism opportunities, a
geoconservation strategy should be adopted to evaluate each site. Lima et al. (2010) recommended three considerations as follows:
geoheritage site characterisation quantified by their possible relevance to a tourist; the requirement for protection from vandalism and
desecration or simply general tourist wear and tear from visits, which is applied according to South African national legal frameworks for
geoheritage site conservation; and finally estimating a site value. These recommendations were applied to quantitatively rank each of three
sites explored to evaluate the instrument. Table 2 links the sites explored to the UNESCO recommendations.

RESULTS AND IMPLICATIONS

PHASE TWO: Field ranking and scoring using the field instrument

The six categories of the survey (Figure 1) are now explained as to their contribution to identifying geoheritage sites with potential for
geotourism development:

1. Geotourism value: According to Tongkul (2006), scientific value refers to the important geological records or history of the earth (e.g.
fossils, rock types and unconformity). This category includes palaeontological features such as dinosaurs and/or fossils. Age (first or oldest)
of features is a factor, however cannot automatically be equated with the best and this does not rule out new unexploited features
(Wimbledon et al., 2000). This study groups earth sciences/geology and palaeontology together because of the following reasons:

o Palaeontology is a branch of geology/geosciences (Tongkul, 2006; Sallam et al., 2018). To support this, at the University of
Witwatersrand (the only institution offering Bachelor of Science with honors in palaeontology in South Africa) students need to have
studied geology. Furthermore, palaeontology is within the geology/geosciences/earth sciences schools or departments at universities such
as University of Witwatersrand.

o Dinosaurs and fossils are fundamental to the geological time scale in that in order to determine the age of most layered rocks scientists
study the fossils these rocks contain (Edwards and Projeta, 2003).

o Most fossils are seen engraved in rocks as palaeontologist have major challenges extracting fossils from their host rocks (Cunningham
etal., 2014).

o A stratigraphic site, a single exposure, can be at the same time palaeontological, sedimentary, geochronological, palaeoenvironmental,
petrographic, and historic-geoeconomic, and be the place to identify a time-stratigraphic unit (Wimbledon et al., 2000).

Ranking and scoring was done as follows: geoheritage site that has one or more geological features common throughout South Africa
was scored very low as regards interest for a tourist; a geoheritage site that has one or more types of geological features that is less
common in across South Africa was scored low; a geoheritage site that has one or more types of geological features unique to the
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Limpopo Province incorporating the KNP not common in other provinces was scored moderate, a geoheritage site that has one or more
types of geological features with unique features for the KNP and South Africa was scored high; while a geoheritage site that has one or
more types of geological features which are unique and uncommon in South Africa and, neighbouring countries was score very high
(Figure 1). This categorisation is based on previous published studies.

2. Cultural value: For the purpose of this research, cultural value is considered as the presence of monuments and groups of
buildings, which are outstanding from a historical, art or science point of view in accordance with the United Nations Educational,
Scientific and Cultural Organization (1972b) resolutions. The cultural value category also considers local indigenous knowledge of the
site associated with traditional use, local beliefs, and historic and archaeological records (Tongkul, 2006). This study category assisted in
determining if the site is worth conserving as a representative example of the community’s heritage. This category helps to determine the
marketability of the area. For both the dedicated geotourist and the general visitor who has less specialised interest in geology, the
nature-culture symbiosis provides a means to enhance the visitor experience of engaging with geoheritage through different aspects of
landscape appreciation (Gordon, 2018). Ranking and scoring was done as follows: geoheritage site that has one or more monuments
and/or groups of buildings, cemeteries/graves, paintings, iron smelters which is located >10 km away from a road was scored very low;
geoheritage site that has one or more monuments and/or groups of buildings, cemeteries/graves, paintings, iron smelters located 5-10 km
away was scored low; geoheritage site that has one or more monuments and/or groups of buildings, cemeteries/graves, paintings, iron
smelters which is located 1-5 km away was scored moderate; geoheritage site that has one or more monuments and/or groups of buildings,
cemeteries/graves, paintings, iron smelters which is located 500 m -1 km away was scored high; geoheritage site that has one or more
monuments and/or groups of buildings, cemeteries/graves, paintings, iron smelters which is located <500 m away was scored very high.

3. Ecological sensitivity: This category is used to determine the potential impacts on the ecological sensitivity of the park using the
SANParks sensitivity map (South African National Parks, 2008, 2018). Ranking and scoring was done as follows: geoheritage site
located within wilderness zone (WZ) was scored very low; geoheritage site located within remote zone (RZ) was score low; geoheritage
site located within the primitive zone (PZ) will be scored moderate; geoheritage site located within low intensity leisure zone (LILZ) was
scored high; while geoheritage site located within high intensity leisure zone (HILZ) was scored very high.

4. Accessibility: This category is designed to collect information about accessibility of the site in terms of proximity to road
infrastructure. Ranking and scoring was done as follows: a geoheritage site that is located in a remote area (>5 km from the main road) with
no sign of human access was scored very low; geoheritage site that is located in a remote area (>5 km from major road) with evidence of
human access was scored low; geoheritage site located in a less remote area (1-5 km from major road) with evidence of human access was
scored moderate; geoheritage site located <1 km from major road with evidence of human access was scored high; geoheritage site located
<1 km from major road with clear evidence of human access (people seen on site, footprints, vehicle tracks etc.) was scored very high
(Figure 1). In order to understand the accessibility of a geoheritage site, the following questions pose as examples of what was also be
considered by the researcher during the course of the study: does the site represent potential hazards for visitors? Is the effort required by
tourists to get to it too difficult to make a visit worthwhile (time, cost, effort)? Is the site accessible for disabled people?

5. Development required: This involves an investigation of how much development would be needed to get the site tourist friendly and
determine the types of developments that are needed. These categories really require a judgement as to what infrastructures exist and in what
condition. Ranking and scoring was done as follows: geoheritage site that is unsuitable for geotourism of any form unless major
developments are done and has no infrastructure (e.g. power lines, ablutions, buildings, fences and/or water etc.) was scored very low;
geoheritage site with non-functioning infrastructure (e.g. power lines, ablutions, buildings, fences and/or water etc.) was scored low;
geoheritage site with infrastructure (e.g. power lines, ablutions, buildings, fences and/or water etc.) but requires additional developments
was scored moderate; geoheritage site with functioning infrastructure (e.g. power lines, ablutions, buildings, fences and/or water etc.) that
requires minor maintenance was scored high; geoheritage site with functioning infrastructure (e.g. power lines, ablutions, buildings, fences
and/or water etc.) that requires no repairs will be scored very high.

6. Literature available: This category was used to identify previous studies related to that particular type of geoheritage site. This
refers to published literature, oral history recordings and/or any information about the geoheritage site. This step was conducted before
and after the fieldwork to complete the survey form. Ranking and scoring was done as follows: a site with no publication was scored very
low; a site with one publication was scored low; a site with two publications was scored moderate; a site with three publications was
scored high; a site with four, or more publications was scored very high. A higher aggregate score indicates high potential or tourism
importance for geotourism development, while a lower score indicates low potential or importance. Geoheritage sites with the higher
scores will be recommended to be prioritised for geotourism development by SANParks.

PHASE THREE: TRIAL GEOHERITAGE SITE DATABASE PREPARATION

The information collected during the inventory and field ranking, and scoring phases was used to prepare a database on geoheritage
sites for the northern KNP. All visited geoheritage sites were included in the trial database inventory with specific information including
their location global positioning coordinates and proximity to a park main road. Tools for geoheritage site data collection include a
Garmin GPSmap 62s to map location of geotourism sites and a Nikon CoolPix AW130 camera for site pictures. This is to guarantee the
acquired knowledge is preserved to maximise its usage for geotourism development. This was also done to ensure that identified
geoheritage sites are properly maintained and protected. This database promote systematic inventory of geoheritage sites within and
around the KNP.Two sites were reviewed in the KNP Limpopo region as a pilot (Table 2).

Table 2. Trailed KNP geoheritage sites (Authors, 2020)

Site Name Site Type Field Observation Notes
. Geology, cultural landscape and history (geological formations, portholes, baobab trees and artefacts). The site has
Thulamela Mixed : h R .
very high geotourism value and cultural value as explained in Figure 1 and phase 2 of the methodological approach.
Historical movement of people. The site has very low geotourism value and cultural value as explained in Figure 1 and
Crooks Corner Cultural )
phase 2 of the methodological approach.
Table 3. Ranking results for the three trailed KNP geoheritage sites (Authors, 2019)
Geotourism Cultural Ecological P Development Available Total Ranking
Name Value Value Sensitivity Accessibility Requirements Literature Score
Thulamela Heritage Site 5 5 4 5 1 5 25
Crooks Corner 1 5 4 5 1 5 21
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Table 2 was created based on the results of field ranking of the two sites (Table 3). All two sites had never been classified by
geoheritage criteria before. The geoheritage sites were evaluated and prioritised based on six categories: their geotourism value, cultural
value, ecological sensitivity, accessibility, development requirements and available literature about the site. The ranking results of the
two piloted sites (Table 3) shows that Thulamela heritage site has potential for geotourism development than Crooks Corner.

CONCLUSIONS

The results of this study are vital in developing geotourism at the northern part of the KNP. A literature review about the inventory
process used in several countries allowed the development of a new methodology proposed in this paper. Because of this study, the
geotourism potential at the KNP is now better recognised. This study has identified a systematic site exploration methodology that can be
used towards geotourism development at the KNP. The developed method of determining potential geotourism serves as a guideline for
future studies in South African national park and national parks beyond the African continent and globally.

This study is important since it highlights that to identify geotourism potential and implications for management involves not only
tailoring a methodology that is designed for case context, that may best work to provide the relevant data, but also involves the
engagement of key stakeholders (e.g. those working in parks) for research design and for methodology effectiveness. Since many
countries make no formal acknowledgment that geosites are cultural and scientific places of national importance, a contextual
methodology design can ensure that unique characteristics for geosites are recognised and marketed accordingly. The case meth odology
designed and employed at the KNP shows that geotourism can offer a new secondary product to supplement the existing tourism market
and to utilise natural capitals with unique characteristics for the benefits of local people.

In South Africa and many other countries, geoheritage sites at national parks are at risk of degradation or being damaged. This is because
the national entities are not even aware of this threat because there is no systematic inventory of geoheritage sites. Best practice to co-
ordinate geotourism advancement to all park stakeholders in any country would be to offer positive communication highlighting the
outcomes tailored for each stakeholder type and for a nation as a whole. A legitimate authority in each country, in this case the South African
national parks, needs to champion the less understood value of being a geotourist as opposed to the traditional wildlife or wild biome tourist.
This latter type of tourist has been widely reported in the past decades in academic literature as to the manner of exploring their perceptions
and expectations from tourism offerings but the same cannot be said of geotourist interests and specifically the role of park-abutting, local
communities who want to benefit from goetourist activities. A wide range of recommendations on the value of creating and maintaining
national parks/ protected areas exists but globally a more consolidated effort needs to be led by each country and their researchers to support
international conventions and standards appraised at national, state and local levels for geotourism activities.

This would lead to the geotourist gaining a valid perception of the geotourism offering before embarking on their trip much as
international hospitality indices rate countries today for global traveller and destination manager use. A primary goal for park
management is to ensure tourists are provided with a level of service that ensures a high level of satisfaction from experiences with
park’s products and inventory of the geosite in the manner described, helps ensure this is attained. Academic research has already
acknowledged a strong causal effect between behavioural intentions of satisfied tourists to market positively a tourism offering by word-
of-mouth. The methodology applied in this research advances the existing methods for geotourism inventory using a South African park
that deals with specific complexities such as lack of tarred or even dirt road park road infrastructure to an interesting site, providing
tourist amenity infrastructure in a park that is many kilometres wide and long, considerations of how to manage interactions between
potential dangerous animals and geotourists and most importantly, using unique local indigenous knowledge to create a way to transfer
indigenous knowledge to future generations. This latter consideration of the potential contribution towards preservation of cultural
knowledge and local community development in communities abutting a park has not been well explored. As the pressure from the
human species increases with the globally burgeoning population, so parks will need to argue more and more strongly for their existence
in terms of satisfying tourist type demands balanced with local community needs for sustainable livelihoods arising from the park. In
response to challenges such as climate change and global warming, the need to encourage sustainable business practice making inclusive
use of indigenous knowledge cannot be ignored and communities abutting national parks with unique insights into geoheritage as an
indigenous knowledge source cannot be ignored lest it be forgotten. Geotourism inventory using the described methodology is proposed
here to have an extremely important role to play influencing indigenous knowledge preservation.

This study presented was the first of its kind to present a uniquely South African manner of taking inventory of geoheritage sites in
South Africa that can assist with opening new tourism opportunities for creation of local employment, park management, and im prove
academic knowledge on geotourism. The outcomes of this study will assist the South African National Parks and the National
Department of Tourism to develop geotourism as a secondary tourism market product in order to supplement the primary (wildlife)
tourism market, to preserve local indigenous knowledge of an area and, to develop a more encompassing and balanced interrelationship
of people, planet and profit in a national conservation strategy. The lessons learned through this study were that, development of an
inventory process for development of geotourism requires willingness and cooperation among different role players including the
researchers, lead national departments, management entities, academics, statisticians and local communities. This study was conducted with
the strategic intent towards influencing decisions to develop geotourism in South Africa and beyond as a new market segment to alleviate
poverty especially in rural areas. The next phase of this study will include the prioritisation of geoheritage sites using the proposed method as
explained in this paper and the creation of hot spots maps to identify the geoheritage sites with high geotourism potential.
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