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Foreword

SANParks is responsible for the management of 19 national parks (NPs) in South Africa, covering an area of over 4 million
hectares. These parks vary in size and function, from large, fairly intact systems like the Kruger NP and Kalahari Gemsbok
NP which also from part of larger trans-frontier conservation areas, to large marine protected areas (MPAs) like Namaqua
and Agulhas MPAs and urban, open-access parks like Table Mountain NP. This is an increasing mandate with existing
parks expanding and new protected areas being proclaimed like the recently proclaimed Phakisa Marine Protected Areas.
Each park plays a unique role in conserving the rich biological diversity, ecosystem processes and cultural heritage of our
country. South Africa is the third most biodiverse country in the world and its National Parks and Marine Protected Areas
are a very important means of protecting and sharing this biodiversity with both the local and international community.
SANParks also have a long reputation where these parks act as attractive real-world socio-ecological “laboratories” for
local and international researchers, with the knowledge gained through this research helping to inform SANParks with
management of the national parks in a world with ever increasing pressures and expectations from protected areas.

SANParks has increasingly had to consider the varying mosaic of land uses, socio-economic settings, and stakeholder
groups surrounding each of its National Parks, or visiting from further afield. These varied groups and land uses, often Luthando Dziba
with different expectations towards the parks, influence how effective we are in achieving longer term sustainability of C"::::?‘::g::;ce‘:;';ee;
protected areas, and therefore need to be considered in setting even short and medium term goals. To this end, SANParks

follows a stakeholder engagement process to decide on the purpose, vital attributes and key priorities for each park.
These are then further cascaded down to operational plans and prioritised to fit within budget realities. Research (basic
and applied), monitoring and evaluation are essential aspects to check if park objectives are being met and to facilitate
knowledge co-production and learning for continuous improvement in management of protected areas.

SANParks objectives are also nested within the larger international and national strategies such as the Strategic
Development Goals, the National Development Plan and national commitments to international treaties and conventions
such as the Convention on Biological Diversity. SANParks is committed to contribute to community socio-economic
transformation through supporting energy, food, and water security, while carefully managing the trade-offs between Danie Pienaar
conservation and societal needs. It also requires us to find innovative ways to support integrated thinking, joint planning General Manager:
and strategic decision making within and between government departments, and together with industry partners. To ScientificServices
do this, however, we need to continually sort through the clutter of perceived crises and sometimes narrowly-conceived
agendas to identify key issues that need urgent attention, whilst considering long-term desirable outcomes.

In an age of artificial intelligence, machine learning, genetic engineering, Big Data algorithms and blockchain and an
increasing removal of the ordinary citizen from the natural world, natural scientists and conservationists need to consider
how to keep their research, emerging narratives and therefore also themselves, relevant in a society that is changing fast
and in unpredictable ways. This rapid evolution in Information Technology in the age of the 4th Industrial Revolution
presents both challenges and opportunities unknown to previous generations. Conservation agencies like SANParks will
need to develop capacity to process the large amounts of information that are currently generated, manage the flow
of accurate data and information for management as well as information generated by and consumed by the public.
In the short term, this is overwhelming but as institutions and society in general adapt, there will be effective ways of
integrating this information in a manner that supports management. Use of remote sensing by satellites and drones alike,
environmental DNA and other state-of-the-art tools, together with increased processing capacity for big data allow us to
explore novel patterns and dynamics, which will ultimately enhance the quality of decision making over large spatial and
temporal scales.

Scientists will, therefore, need to play an active role in packaging scientifically credible messages that the public can
access, use to inform their decisions and behaviours and relate to emotionally. Fake news, narrow and emotive rather
than rationally and properly contextualised reporting, manufactured crises and unquestioned beliefs in the “facts” spread
on social media are increasingly threatening the quest for and relevance of truth and knowledge based on observation
and evidence. In this future of “information overload’, scientists can assist society with critical thinking, communication,
collaboration and being creative in the ways we do our research, learning and knowledge construction. By giving the
public an opportunity to participate in the process of knowledge production will give us the best chance of that knowledge
being accepted in an era where the boundaries between “fact” and “fiction” is increasingly blurred.

© Stef Freitag-Ronaldson




THIS ANNUAL RESEARCH REPORT IS ONE OF THE
MECHANISMS IN WHICH SANPARKS PACKAGE
AND COMMUNICATE A SELECTION OF RESEARCH
PROJECTS CONDUCTED BY SANPARKS
SCIENTISTS AND COLLABORATORS. IT IS ABOUT
y © SHARING A VARIETY OF LESSONS LEARNED AND THE
" KNOWLEDGE-GREATED DURING THE PAST YEAR, BUT
ALSO ABOUT THE PEOPLE BEHIND THE
OUTSTANDING WORK DONE TO UNDERSTAND THE
ECOLOGY AND MANAGEMENT OF OUR NATIONAL
PARKS. WE ARE VERY PROUD OF THE FORMIDABLE
TEAM OF RESEARCHERS AND SCIENCE SUPPORT
STAFF WHO GO THE EXTRA MILE TO IMPROVE OUR
KNOWLEDGE ABOUT SOUTH AFRICA’S NATURAL

AND CULTURAL HERITAGE.
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MEETINGS & CONFERENCES HOSTED BY SANPARKS

17th International Savanna Science Network Meeting

......

A

Judth Botha

Research results, future collaborations, ideas and funding proposals were discussed as old and
new savanna “friends” had their yearly get-together in Skukuza. © Sesane Mabuza

SANParks Scientific Services hosted scientists, researchers and managers from around the world at the 17th Annual
International Savanna Science Network Meeting which took place from 4 - 9 March 2019, in Skukuza. The meeting was
attended by 201 national and international delegates representing 92 different scientific and conservation organisations.
The program included 126 platform and 26 poster presentations. This meeting has grown from one encouraging scientific
dialogue around biological research in Kruger National Park (KNP) to one which now encourages a broader social-
ecological savanna focus from across different continents.

Many topical issues in ecological and social sciences were covered. This year there was a particular focus on climate change
and how the effects play out in protected areas. Linked to that was a session reflecting on lessons learned during the
recent drought that KNP and surrounding areas experienced. Some of the other synthesis talks presented included topics
on bush encroachment, as another symptom of climate change, governance and management of rivers in the complex
Lowveld socio-ecological system, and perspectives on the upcoming global CITES meeting. In order to stimulate discussion
and co-learning between the managers and researchers around topics relevant to management of the greater KNP, an
additional morning session was added on the last day that allowed managers to interact with some of the scientists who
attended the meeting

Listening attentively to more than 120 presentations covering a wide range of topics pertinent
to the understanding and management of savannas. © Sesane Mabuza
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MEETINGS & CONFERENCES HOSTED BY SANPARKS

Second Garden Route Interface meeting and associated
Spring School

x5 ‘,\V' /\/

Dirk Roux

& Delegates from a multitude of countries and backgrounds attended GRIM 2018. © Nicholas Cole

During October 2018, SANParks hosted the second Garden Route Interface Meeting (GRIM) at Pine Lake Marina near
Sedgefield. GRIM is an annual Garden Route event and provides a forum for interaction between researchers and
practitioners interested in better understanding and managing social aspects of conservation. The 2018 meeting,
presented with partner organisations Nelson Mandela University and the French CNRS, was attended by 73 delegates
including South Africa, France, Finland, Spain, Canada, Kenya and Nigeria. Key discussion themes centered around the use
of social media data to understand people-nature interactions, balancing benefits and conflicts, multi-scale governance
challenges, and learning with stakeholders. A highlight for delegates was the mid-meeting excursion to the Knysna forest
for a picnic lunch and forest walk. GRIM was followed by a five-day Spring School for post-graduate students interested in
social-ecological research, lead by the same partner organisations. Fifteen students from a host of countries participated
in this learning event.
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MEETINGS & CONFERENCES HOSTED BY SANPARKS

Communicating Science:
The 2018 Addo Marine Symposium

The Addo Marine Symposium was held at the Addo Elephant National Park Interpretive Centre in October 2018. This
one-day workshop provides an important platform that brings together external researchers and SANParks’ managers
and scientists, and facilitates engagement on key research projects in Algoa Bay, central to the Addo Marine Protected
3 Area (MPA). The symposium hosted 32 delegates; 12 researchers from four institutions, and 20 SANParks management
i and scientific staff from the Frontier Region. Six research themes - seabirds (penguins and gannets), marine mammals
x 4% (whales, dolphins and seals), inshore ecosystems, marine predators, reefs and MPAs — were addressed. Presentations were
4 ;l \( followed by a discussion session where particular issues and concerns were raised by SANParks managers and plans for
Cloverley Lawrence future research were discussed. Gaps in research were highlighted at the meeting, including the need for projects on
alien invasives, harmful algal blooms and socio-economic studies. On that afternoon, delegates welcomed the news that
the proposed Addo Elephant National Park MPA had been endorsed by the South African Cabinet, which was then later
gazetted.

SRR R VA A W
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Participants at the 2018 Addo Marine Symposium which took place during October in Addo Elephant National
Park allowed for key research feedback and discussion between scientists and managers. © Zukisa Tiza
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MEETINGS & CONFERENCES HOSTED BY SANPARKS

Scientific Service keeps on Growing and Grooming

The Grow and Groom workshop has become an important part of Scientific Services’annual calendar. The 2018/9 dialogue
was hosted in Golden Gate Highlands National Park in February 2019, attended by 57 Scientific Services colleagues
(scientists, bio-technicians, support staff and science managers). The Grow and Groom event focused on and allowed
for reflection on various topics and themes through a combination of plenary and parallel break away sessions. These
included personal reflections and key learnings from the year, grooming future journal editors, reflecting on personal
careers, growth and aspirations within the science function, scientific outreach and communication, and learning from the
past to shape future park management and research.

The group capitalized on the unique opportunity to take in the rich paleo-history of the park by joining palaeontologist,
Viktor Redermacher, from the University of the Witwatersrand, to search for dinosaur fossils. This and other shared outdoor
experiences such as abseiling, running, game driving and spontaneous group song helped to facilitate meaningful
relationship building and create a sense of common purpose and passion for our work. The group departed Golden Gate
reconnected, energised and ready to give their best in their various roles within Scientific Services.

Samantha Mabuza

Fifty-seven Scientific Services colleagues, including scientists, bio-technicians, support staff and science managers met
in Golden Gate Highlands National Park to reflect on personal and collective growth within SANParks. © SANParks
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MEETINGS & CONFERENCES HOSTED BY SANPARKS

Who said scientists are dull? Dinner party fun embracing our diversity. © Stefanie Freitag-Ronaldson
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MEETINGS & CONFERENCES HOSTED BY SANPARKS

Hosting the 2018 International INSAKA Symposium on
“sustaining ecosystem service benefits from green and
ecological infrastructure”

Insaka is a consortium of universities and non-academic partners, including SANParks, operating as an African-centered
community of practise for the management of social-ecological systems. Insaka 2018 took place in the Kruger National
Park, and was attended by 41 delegates, representing 30 different institutes, across 4 countries. The 2018 conference
theme encompassed green infrastructure, “a strategically planned network of natural and semi natural features that spans
from wilderness areas to green roofs, targeting both urban and rural areas” (www.europarc.org/). Pairing investment in
both green and ecological infrastructure ensure current, and enable future re-establishment of, landscape connectivity,
including social connectivity and cohesion. These different types of connectivity are required to optimise the flows of
services on which all species depend. Of the 33 presentations, the two keynotes highlighted inspiring examples of (1) Louise Swemmer
the roles of networks and connectors in water governance and their long-term sustainability (Olifants River case study;
presented by Sharon Pollard, AWARD) and (2) the connections between transboundary conservation, green infrastructure
and local communities in the context of the Kavango-Zambezi Transfrontier Conservation Area (presented by Robert
Hitchcock, University of New Mexico). Further presentations covered a range of broad themes within the ambit of green
and ecological infrastructure, including rehabilitation, strategic design and practice, sustainable use, stakeholder support
and governance. Final comments made a call for more radical social-ecological transformation that entails thinking
smarter, larger, faster and more connected in order to really elicit transformation.

1:\ N

Insaka 2018 delegates at Mopani rest camp in Kruger focussed discussions on green infrastructure. © Anonymous
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MEETINGS & CONFERENCES HOSTED BY SANPARKS

Scientists breaking a sweat at writing “boot camps”

What is the problem?
Why is itimportant?

What are you doing about it?

These are not the thundering shouts of a corporal on a parade ground, but rather a neat way to conceptualise and write
up research findings. These questions form the basis of a well structured scientific paper and are tackled on Day one of
writing bootcamps, and as simple as they seem, really makes scientists interrogate their findings and its applications. After
surviving scrutiny of the academic problem and justifying its importance to colleagues, boot-campers have to illustrate
these findings with graphs and tables, on Day two, explaining how they got their results. Methods and results drafted,
a concise introduction outlining the three questions wrestled with on day one is added. Day three is Discussion day -
with boot campers identifying key patterns in their results, noting down all likely explanations and interpreting these in
the context of published literature. Having gone through the bulk of the paper, bootcampers are finally rewarded by a
sundowner in a beautiful locality which helps to wind down and stimulate further reflection. By Day four, boot campers
have draft manuscripts that are then peer-reviewed amongst the group. Comments to authors are face-to-face, allowing
adaptation, correction and clarification (and arguing) by late afternoon.

Tercia Strydom After three writing retreats and six formal writing boot camps in two years, the 19 boot campers have published six papers
(some featuring in this report) and submitted five manuscripts. For some colleagues this was their first paper, with many
more to come. Bootcamps are therefore proven a useful approach to getting dedicated and focused time to turn research
data into manuscripts.

Scientific Services colleagues at a writing “boot-camp” enjoying the luxury of dedicated time, collegial support
and lots of coffee as they work on their manuscripts — some working on their first paper ever. © Izak Smit
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Post-fire Brenton Blue monitoring

Dave Edge

Brenton Blue Butterfly adult female - SANParks’ monitoring and research helps understand the
effect of the 2017 Knysna fires on this critically endangered species. © Justin Bode

The Brenton Blue butterfly is a Critically Endangered South African endemic found only in the 1.6 hectare Brenton Blue
Butterfly Reserve (BBBR) in the southern Cape. Various ecological factors combine to make this species an extreme
habitat specialist and as a result, very sensitive to environmental changes. One such factor is its obligate relationship
with Camponotus baynei (Bayne’s sugar ant). These ants are attracted to the third instar larvae, both by their dorsal nectar
organs, which secrete a honeydew-like substance, and by pheromones similar to ant brood. The larvae at that stage feed
on the rootstock of their host plant, Indigofera erecta, and the ants assist them to excavate around the rootstock and
protect them from predators.

The 2017 Knysna fire swept through the BBBR and the impact of this devastating event on the butterfly is unknown.
The post-fire recovery of the BBBR ecosystem is currently being monitored, particularly focusing on the ecological
requirements of the Brenton Blue. SANParks are monitoring the presence (or absence) of any Camponotus ants. Although
C. baynei has not been recorded at the BBBR since the fire, two other Camponotus species have been found nearby, one of
which may be a potential alternative host.

Camponotus baynei nest in a rotten log. These ants, an obligate facilitator, are critical for .J
the future persistence of the Brenton Blue butterfly. © Melanie de Morney
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MONITORING

Implementing an intertidal monitoring programme for the
Greater Addo Elephant Marine Protected Area.

[t

Maya Pfaff

b Permanent monitoring sites are marked by installing tagged markers (in orange) using steel bolts. © Cloverley Lawrence

Marine Protected Areas (MPAs) are legally proclaimed areas of coastline and ocean dedicated to the protection and Imtiyaaz Malick
maintenance of natural and cultural features. Although MPAs ensure continuity of key ecosystem services by limiting
damaging human activities, their management is often hampered by a lack of resources, resulting in many MPAs falling
short of achieving their conservation targets. Through robust empirical programmes that monitor environmental and
biological parameters, the effectiveness of MPAs in achieving their goals can be measured while providing vital information
to advise management decisions. The recently endorsed Greater Addo Elephant MPA in Algoa Bay is a biodiversity hotspot
with high levels of species richness, endemicity and rarity; largely as a result of the many different habitat types and
oceanic features that define the bay. A monitoring programme established in collaboration with DEA: Oceans and Coasts
and the South African Environmental Observation Network (SAEON), aims to determine spatio-temporal variability in
biodiversity, as well as monitor the effects of alien species, pollution, harvesting and climate change on intertidal rocky
shores within and outside the MPA. Permanent markers were installed at Cape Padrone east and west (within) and Canon
Rocks east and west (outside) as well as at two sites on Bird Island (within). Over time these data will aid in determining
the effectiveness of the Addo MPA in conserving intertidal rocky shore diversity.

h In order to measure biodiversity (mainly invertebrates and seaweed) in intertidal zones, photographs are taken at every ’
meter mark within a 30 x 30 cm frame, beginning at the high shore and moving towards the sea. © Cloverley Lawrence
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MONITORING

Initiation of linefish and shark monitoring in
West Coast and Table Mountain Marine Protected Areas

=y \
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Sisanda Mayekiso

Alison Kock

Scientific Services and park staff deploying a Baited Remote Underwater Videocameras (BRUVs) inside
the sanctuary area of West Coast National Park during calm sea conditions. © Alison Kock

Oceans face increasing pressures from legal and illegal fishing, climate change, alien species and pollution. Marine

Protected Areas (MPAs) are widely accepted as the principal means by which marine biodiversity and exploited species can
¥ be conserved and managed on a sustainable basis. It is therefore important that the performance of MPAs is monitored
= consistently and regularly.

Ndiviwe Baliwe

Baited Remote Underwater Videocameras (BRUVs) offer a non-destructive and cost-effective monitoring tool which is

frequently used along the South African coastline. In 2018, Scientific Services in collaboration with park management

and external researchers from the University of Cape Town and the South African Environmental Observation Network

(SAEON), initiated a long-term monitoring program using BRUVs in Table Mountain and West Coast National Parks.

Ecological monitoring priorities include determining the status of threatened and commercially important linefish and

elasmobranchs.

The teams thoroughly enjoyed analysing the videos captured during the first deployments, which showed a diverse array
of inquisitive species and a truly spectacular underwater world. Monitoring will take place bi-annually in these two parks,
in restricted and controlled zones of the MPAs. Results will be used to inform improved planning, justifying additional or
different resource allocations, and to promote accountability with regard to management effort and outcomes.

G
s,

N\ Baited remote underwater video-cameras (BRUVs) being prepped by CRC and park staff for deployment in
the West Coast National Park to monitor linefish and shark diversity and abundance. © Alison Kock
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MONITORING

Some of the exciting animals that have been captured by the Baited Remote Underwater Videocameras in the marine protected
areas off the Cape coast include a Biscuit skate (Raja straeleni) (top) and Pyjama shark (Poroderma africanum) (bottom). © SANParks
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SASSing in Table Mountain National Park -
getting to know freshwater invertebrates

Freshwater macroinvertebrate biomonitoring was reinstated in Table Mountain National Park in 2018 by Scientific Services
using the South African Scoring System (SASS-5), a biomonitoring tool used widely in the country to assess ecological
health of rivers. The monitoring was formerly undertaken by the Department of Water and Sanitation and the City of Cape
Town as part of their monitoring programmes up until 2016.

Preliminary data analysis was done for the autumn season (April and May) for 2010, 2014, 2018 and 2019 for the Silvermine
River at one site. During 2010 and 2014 (data points 1 and 2, Fig. 1) sampling suggested that the river be classified as a D
class, which means the river was in a poor, largely modified state. The 2018 and 2019 surveys (data points 3 and 4, Fig. 1),
however, suggest an improvement in the state to a C class, which means the river is in a fair, moderately modified state.
The monitoring will continue to determine the long term ecological health of the river and possible reasons for the change
in status.

Trevor Adams
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Figure 1. River health monitoring for the Silvermine River at the Sunbird Centre. Data points 1 and 2 data were received

from the City of Cape Town (13 May 2014 and 28 April 2010 respectively) while data points 3 and 4 data were collected

by SANParks staff (02 May 2018 and 16 April 2019 respectively). Ecological status is inferred using the biological bands
determined for the upper zone of the Southern Fold Mountains based on the Average Score Per Taxon (ASPT) and SASS score.

4 i o
o ﬁﬁ Ruth-Mary and Trevor SASSing in the Cape Rivers © Jonathan Plaistowe.
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Mapping and indexing the cumulative urban threat to
amphibians within the Table Mountain National Park

A
Zishan Ebrahim

To determine the threat status of
species, information on population
sizes are needed. However, for many
small animals, and for most plants,
population sizes are difficult to
measure. As a result threat status is
inferred using proxies of threats, such
as fragmentation of natural areas and
decline/fluctuations of habitat quality.
However cumulative threats within a
species’ range are often not explicitly
considered. My MSc study undertook
to spatially define several classes of
threats, adapted from the threat-scores
used by the International Union for
Conservation of Nature (IUCN). All seven
IUCN spatially-explicit threats (e.g.
roads or agricultural footprints) as well
as two pervasive threats (alien species
and changes to the fire regime) were
scored for amphibians and summed
for each 5x5m cell covering the Cape
peninsula (Fig. 1). Climate change has
been overlooked as a threat to date
due to the inappropriate scale at which
information is available. Results imply
that the Red List status of amphibians
does not necessarily reflect the
cumulative threats faced by individual
species, but rather reflects a population
size estimate. The threats identified for
frogs impact how effective protected
areas are in conserving amphibians in
the face of increasing urbanization.

Figure 1. Threats faced by amphibians
on the Cape Peninsula have been scored
within nine categories by the IUCN. This

map shows the cumulative presence
of each of these nine threat categories
based on their geographic distribution.
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Assessing ecosystem impacts of famine weed
(Parthenium hysterophorus)

Parthenium hysterophorus, commonly known as famine weed, is native to tropical America but is currently one of the
most threatening alien invasive plant species in Kruger National Park. Famine weed is an annual herbaceous weed
that invades disturbed areas, road verges and riparian areas. By comparing invaded and non-invaded areas, SANParks
scientists, in collaboration with the University of Venda and The Czech Academy of Sciences, are studying the impact that
famine weed have on ecosystems, including soil nutrients, soil enzyme activities and the overall impacts on growth rates

of native plants. Glucosidase, urease and phosphatase will be analysed to understand soil enzyme activity, which drives Amen
the carbon, nitrogen and phosphorus cycles. The study will also investigate possible allelopathic impacts of famine weed
by comparing the growth rate of fever trees (Acacia xanthophloea) and lettuce (Lactuca sativa) experimentally. Finally, the
impact of famine weed on certain groups of invertebrates is being studied through the use of pitfall traps. With this study,
we hope to gain a better understanding of the negative widespread ecosystem impacts caused by famine weed, which
makes the control of this weed imperative.

Thembeka Thwa.la

Soil sampling in a famine weed invaded area — working in these areas require masks and gloves as J
these plants contain chemicals that lead to skin and mucosal irritation. © Donadona Dube
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Monitoring land degradation and restoration efforts using
landscape function assessment

Desertification in arid regions commonly results when land is degraded through a combination of drought and
incompatible land use practices. In 2018, a Degradation and Rehabilitation Framework was finalized for the organisation,
which provides an overarching framework across parks through which degradation and rehabilitation efforts are assessed
and monitored. SANParks contributes substantially to national targets for rehabilitation of degraded land but monitoring
tools to gauge rehabilitation success are poorly developed. Landscape Functional Analysis (LFA) has been suggested as a
useful tool to understand and assess the complexities of ecological rehabilitation. Vegetation patches, interpatches and
soil conditions are determined to indicate landscape functionality. The technique was initially used at Camdeboo and
Addo Elephant National Parks, and has since been expanded to other parks.

Mmoto Masubelele A total of 11 transects have been established and surveyed in Namaqua National Park since 2014. These cover two

rehabilitation treatments, namely ponding (in micro-catchments) and shading (using silt trapping nets), as well as
reference sites that resemble near-pristine conditions. Treatments seek to trap seeds, water and nutrients, and slow down
run-off. Initial surveys were conducted in collaboration with researchers from University of the Western Cape prior to the
2015/2016 drought, which also provided an opportunity to determine how drought impacts restoration efforts. Preliminary
results after the 2017 surveys support ponding as an effective restoration method, despite the severe drought conditions.

N .
The resurvey of a landscape functional analysis assessment with collaborators in Namaqua National Park to establish success
of various rehabilitation methods (including ponding below). © Clement Cupido (top) © Mmoto Masubelele (bottom)
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Gasteria barbae, here today, gone tomorrow?

Gasteria barbae (Harkerville Gasteria) was first discovered in March 2010 while searching for Bulbine latifolia (rooiwortel)
populations. The search took place in Harkerville, 15 km east of Knysna, close to the sea in steep rocky fynbos. | saw a
smallish aloe-like plant in a humus filled crevice and as most plants in this habitat are stunted, | thought it may be a stunted
Gasteria acinacifolia or Gasteria polita, the two species of Gasteria common in the area. This Gasteria, however, was much
smaller than Gasteria acinacifolia which is associated with dunes, and G. polita is also larger, and occurs further from the
sea. The locality may have given rise to a smaller, hardier growth form and as no flowers could be found, there was some
uncertainty whether this may be a new species. As the area is remote, the population was visited infrequently, but in 2013
| found a second population in flower 5 km from the first. The strange-looking Gasteria was brought to the attention of
expert, Ernst van Jaarsveld, in 2013. In May 2016 | heard from Ernst that it was indeed a new species and named after me;
barbae is Latin for Baard!

The 2017 Knysna fire swept through both G. barbae locations. After several site visits, eight individual plants were found in Johan Baard
one population and none in the other. Gasteria barbae is a species that could have disappeared from nature before it could
even be described and the future of this little plant is uncertain — maybe it will rise yet again as a phoenix from the ashes.
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Reference: Baard,
J.A., 201812.

Gasteria barbae:

.‘ here today, gone
. q i A . /-~ tomorrow? Veld &
Gasteria barbae in a typical habitat on a rock face, the future of this rare new Flora. December
“ species is uncertain after the Knysna fires. © Johan Baard = 2018, pp 179-181
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SOCIETAL ENGAGEMENTS

Science Outreach at Garden Route Scientific Services

o«

Melanie de Morney

4|

lzm Learner looking at insects under the microscope during the “Take a girl child to work” event. © Melanie de Morney

Daniélle Seymour

Public outreach is becoming increasingly important within the scientific community, especially as environmental problems
are growing at an alarming rate and most often involve people. Although outreach is not a core responsibility of Scientific
Services, our group recognise that it is critical for making research and monitoring effective and relevant, and in having
the most impact for conservation as a whole. Garden Route Scientific Services’ biotechnicians and interns conducted
and participated in various science outreach events during 2018. Various aspects of biodiversity and conservation were
covered through presentations and practical lessons. Age groups ranged from créche kids to octogenarians; these groups
were engaged in events like ‘Scientist for a Day, ‘Wonderbags and Living Green; ‘Kids in Parks’ and ‘Young Women in
the Workplace' Practical activities (e.g., learners collecting ants and looking at them under microscopes or conducting
MiniSASS) were especially enjoyed by the young learners, as they got the opportunity to actively participate in hands on
observations and be in touch with nature.

; Learners catching macroinvertebrates and conducting a MiniSASS during SANParks
Week's ‘Scientist for a day’ program. © Melanie de Morney

NEWS AND VIEWS




SOCIETAL ENGAGEMENTS

A longitudinal overview of people related research outputs
in SANParks - papers and registered research projects

Scientific, evidence-based conservation has a long history in SANParks, being formalised through the establishment of
a research department in the 1950’s. However, as the focus of conservation moved beyond park boundaries, so too has
the focus of research, expanding to increasingly incorporate science that includes people. Not only does society receive
benefits from the conservation of biodiversity within parks, but they too are the main driver behind many of the threats
facing biodiversity today. For the last 15 years, SANParks has been cultivating the social science function within the
organisation. This has led to an increase in research outputs including both numbers, and types of research projects that
have a people-component to them (Fig. 1). The amount of papers published as well as the thematic scope of peer reviewed
papers that have a people-component has increased in the last 15 years. More recently, the organisation has furthered
the integration between science and management, as well as between the social and biophysical science realms, with
traditionally ecological scientists conducting far more integrated and interdisciplinary work. This has not only expanded
the internal capacity for social science, but provides for a more robust context to address research on broader sustainability L 6o e
themes that cross-cut social, ecological, economic and political realms, under ever-present resource constraints.

Research with a people component includes research that either
uses social science research methodologies or that focuses broadly
on the interactions between people and the natural environment
(e.g. resource use, human wildlife interactions, conservation
employee wellbeing).
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Figure 1. Research projects with a people component registered annually in SANParks. Deborah Winterton
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Monitoring unusual and sporadic beach washout events
along the Garden Route coast

Kyle Smith

|
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Mass washout events of invertebrates and fish species occur intermittently along our beaches. Until fairly recently these
events may have gone relatively unnoticed. However, today such unusual events are quickly advertised through various
online media platforms. During 2018, we started to monitor these events more formally in the Garden Route by collecting
information such as times, dates, localities and extent of the events. In particular we wanted to obtain estimates of total
abundance, biomass and size classes of species involved. To date two major clam washout events have been covered in
Plettenberg Bay. The first washout was restricted to an area near the Keurbooms River mouth, whilst the second occurred
near Robberg. The survey provided some surprising results. The smooth trough shell (Mactra glabrata) was the main
species involved although a few venus clams, otter shells and furrowed horse mussels were also found. From replicate
belt transects it could be estimated that during the first event 91 400 clams washed out with a total weight of about 3
tons, whilst the second event was much larger with an estimated 11 million clams and a total weight of around 400 tons.
The cause and ecological significance of these events remain an enigma for now.

L Smooth trough shells washout at Robberg beach, Plettenberg Bay. © Kyle Smith
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Bridging the gap between scientists and the public -
a journey to making science popular

A White Paper on Science, Technology and Innovation issued
by government in March 2019, addresses the communication
gap between science — what is being studied and discovered
in universities and research laboratories — and the public. This
provided great impetus for the launch of The Bridge newsletter
in the Garden Route. “The Bridge” was born from an idea of
communicating science as a tool to connect and empower
greater society. SANParks are faced with many pressing
environmental issues, especially at community level, and
scientists are grappling with ways in which environmental
and conservation messages are relayed. Scientific papers,
many of which are published in subscription journals,
marginalize a large group of people in society and is
perhaps not the most inclusive and approachable way
that science can be communicated. The Bridge newsletter
aims to reach individuals from different backgrounds
by presenting research stories by SANParks scientists
in the Garden Route in a popular and more engaging
way. This newsletter is a stepping stone to other forms
of engagements with society. There is still much that is
being planned to bridge the gap with the public and
ultimately contribute to a positive image of science.

Nelsiwe M|;apane

Nelson Mandela University students enjoying the latest edition of ‘The Bridge’; a publication
that is trying to make science accessible and interesting to all. © Neliswe Mpapane
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Scientists and guides share information to inform
visitor engagement and research

In July 2018, SANParks scientists held two science days with guides working throughout the Kruger
National Park (Kruger). These aimed to facilitate information-sharing and discussion on topical conservation
issues pertaining to Kruger. The attendees included trails guides, camp guides, camp managers and duty
managers representing 16 main camps, bush camps and gates, three wilderness trails camps and a small
number of People and Conservation staff, students, scientists and honorary rangers (Fig. 1). In depth
discussions focussed on issues of elephant management and freshwater resources and droughts in Kruger.
Benefit sharing, resource use and diseases such as malaria were also briefly covered. A consolidated report
of discussions together with a Q&A document will provide reference material for guides going forward.
Overall, both scientists and guides responded positively to the engagement with all guides indicating that
the knowledge gained from the discussions will be of benefit in any future interactions with guests. All
guides indicted that they would like to participate in more of such engagement events. Based on feedback
from the guides as well as public interests addressed over social media, suggested topics for future sessions
could include resource use, disease, poaching, census techniques and the latest fire policy. With 1.8 million
people arriving at Kruger’s gates in 2018, reaching a small group of tourism guides and trails rangers with
more in depth and current knowledge can have an incredible magnifier effect of getting science messages
to potentially thousands of tourists.

Number of attendees

Stephen Midzi X . . s
Figure 1. The number of attendees representing various groups within SANParks,

who attended the Kruger National Park science-guide days in July 2018.
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“The workRshoPp
was great, | reaLLg
Learned a Lot and |
can't walt to tell my — “t actually enjoyed the
guests the new and 3 presentation and it Rind
wpdated information g of answered questions
t got today” that  had (whieh 1 didnt
kenow who to ask)”

Scientists and guides engage on issues of elephants, water, resource use and disease
at Letaba Camp, Kruger National Park. © Louise Swemmer

“tt was well presented,

( have Learnt a Lot from this short
workshop. Hope it can be offered
again to equip guides with
information regarding
the questions

“This session was really
helpful and has opened my
mind in guiding and how to
approach guests’ concerns”.

“very interesting
asked by the guests” : and Llearnt Llots to
share with guests”

Science presentations in Skukuza camp, Kruger National Park, stimulating discussions with
scientists and guides on topical conservation issues. © Louise Swemmer
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Cooperatively imagining the desired future state of parks
with stakeholders in the Garden Route

Stefanie Freitag-Ronaldson

N

Dirk Roux

Two Tsitsikamma workshops with diverse stakeholders high |gf1ted the strong sense of
place, belonging and attachment felt by these communities to the places where they
live. Photo Left © Stefanie Freitag-Ronaldson; Photo Right © Peter Gordon

Seven workshops in six weeks with diverse stakeholder groupings in the Garden Route during April-May 2018! Here
people talked openly about their dreams, aspirations and joint vision for the Garden Route and its national park “to be an
innovative and accessible national park, spanning mountains to marine, conserving the natural and cultural heritage of
the Garden Route collaboratively for the benefit of people and the environment”.

Assisted by facilitators Sonja Blignaut and Bianca Currie, the adaptive planning outcomes reflect nuanced voices of diverse
communities across Tsitsikamma, Knysna and Wilderness. Notwithstanding differences in backgrounds and expectations,
core values converged to four broad classes: ethics and how we act, engaging and communicating with each other,
governance and management approaches, and sustainability outcomes.

Key emergent issues include access and accessibility, particularly by locals and economically marginalised people. There
were strong calls for the park to play a role in connecting people to the environment/nature, especially in educating and
re-connecting the youth. Discussions highlighted requirements to effectively cross administrative boundaries to enable
landscape functionality and, with this, multiple outcomes for conservation, livelihoods and the local economy. The need
to show leadership in environmental/green practice was a recurring theme as was the reiteration to “really live our values”.

Peter Gordon

-
wvis

Nand| Mgwadlamba

Visioning with the Touwsranten community, with strong engagement of the youth who articulated that this
is a clean, scenic and beautiful area with a naturally calming effect on people and visitors. © Dirk Roux 7
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Developing a novel method for collecting and
preserving plant metabolome for biochemical and
functional characterization

As sessile organisms, plants are entirely reliant on the compounds they produce to defend and
sustain themselves. Plant metabolomics is the investigation of these compounds. All compounds
together create metabolomic profiles, the study of which is hampered by the lack of efficient
methods to measure diversity of phytochemicals. In collaboration with scientists from Kruger
National Park, researchers from the University of New Jersey have developed a RApid Metabolome
Extraction and Storage (RAMES) technology that allows compact and field-deployable collection
and stable storage of metabolomic libraries. Just two grams of plant tissue extracted in ethanol
produces 25-35 glass fibre discs impregnated with phytochemicals. The compounds can then be
biochemically characterized or used directly in assessing, for example, anti-microbial, anti-parasitic
and anti-oxidant properties. Extensive testing confirmed that RAMES libraries exhibit minimal
degradation of compounds after a year of appropriate storage. Using RAMES technology in
combination with liquid chromatography and high resolution mass spectrometry, we confirmed
the hypothesis that populations of three invasive alien plant species collected at KNP (Chromolaena
odorata, Datura stramonium, and Xanthium strumarium) exhibit significant metabolomic
divergence from their native populations in the United States (US). South African samples have
greater phytochemical diversity and contained compounds not present in the US populations. This
observation suggests that successful invasive behaviour may result from biochemical adaptation
to a novel environment and proves the value of the technique in answering important ecological
questions on suitably banked material.
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Sample preparation by Sarah Skubel, with SANParks collaborators Llewellyn Foxcroft and Thembeka Thwala. © Ilya Raskin
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“FREEZING” PLANT
PHYTOCHEMICALS IN TIME -

FOUR EASY STEPS

STEP 1
Two gram sample of plant tissue

STEP 2

Dremel tool to grind plant material
N

’ REVEED]
>
-

STEP 3

STEP 4
Extract phytochemicals with ethanol, Store glass fibre discs until ready to do
transfer to glass fibre discs and dry phytochemical assays

i85

Photos reproduced from Skubel et al. 2018.

S.A., V. Dushenkoy, B.L. Graf, Q. Niu, A. Poulev, H.M. Kalariya, L.C. Foxcroft and I. Raskin. 2018.
Rapid, field-deployable method for collecting and preserving plant metabolome for biochemical and
functional characterization. PLOS ONE 13(9): €0203569. https://doi.org/10.1371/journal.pone.0203569
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Remote tracking of fish and crocodiles in the
Olifants River Gorge, Kruger National Park

The Olifants River is heavily compromised due to adverse anthropogenic activities. There are increasing signs of these
impacts, most notably the mass mortality of Nile crocodiles and fish during 2007/2008. SANParks, in collaboration with
the University of Mpumalanga and the University of KwaZulu-Natal, has initiated a project to characterise the effects of
multiple stressors, including pollution, altered flows and habitat destruction, on the behavioural ecology of crocodiles
and fish in the Lower Olifants River. The study involves the use of the South African FISHTRAC system (Fig. 1 and see
www.wirelesswildlife.co.za for more information) which uses smart radio telemetry devices that are attached to fish and
crocodiles. Transceivers send and receive information across a wireless network between sensors and a Data Management
System (DMS) which allows for remote monitoring in real time. Two types of aquatic transceiver devices are used in the
study, 1) abiotic probes that measure environmental variables such as flow and water quality and 2) tags attached to the
fish and crocodiles that are used to locate the animal and monitor its movement (Fig. 2). Once the DMS receives the data
it can be accessed in real time via the internet on any device. The DMS can also be structured to carry out some simple
statistical analyses, queries, send results and/or alert messages to any mobile device in real time. This information will be
used to develop a regional scale, ecological risk assessment of multiple stressors which will assist the management of the
Lower Olifants River.
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Danie Pienaar

A tag mounted on a crocodile; the tag communicates with a data management system which keeps track
of the animal’s movement. The project started in April 2018 and 10 crocodiles and 11 fish have been
tagged so far (three fish have been predated on by fish eagles in the meantime). © Robin Petersen
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Figure 1. Schematic summary of the FISHTRAC tool used to monitor water quality and flow variables,
and the behavioural response of fish to changes in rivers and dams in real time, remotely.

Figure 2. An example of the crocodile movement data from the lower Olifants River displayed on the data management system
(DMS) interface; different coloured tags denote the movements of individual crocodiles over a period of about one year.
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Ground-truthing fire detections from recently-
launched satellites in Kruger National Park

In 2015, the European Space Agency launched Sentinel-2, followed by Sentinel-3 in 2016. Thanks to the state-of-the-art
instruments aboard these satellites, fire detections have become a whole lot easier and can be used to improve global
fire monitoring and management. As the result of a joint research project involving Prof. Martin Wooster from King's
College London, Dr. Gareth Roberts from the University of Southampton, the European Space Agency and SANParks’
Scientific Services, fire detections by Sentinel satellites can be validated. Ground-truthing satellite detection and other
measurements, such as fire radiative power, allows predictive algorithms on board these satellites to be improved. In
order to gather the necessary information, a fire needs to burn as the satellite passes over. The Experimental Burn Plots
in Kruger National Park is a long-term fire experiment which was initiated in 1954. Fires are applied on these plots as
scheduled treatments with varying frequencies and seasons, which make them perfect to validate satellite detections
Tercia Strydom because vegetation characteristics and weather conditions are known.

The experimental burn detected by Sentinel-2 using visible spectrum (left) and infrared
(right) in the Kruger National Park on 16 October 2018. © Gareth Roberts

On 16 October 2018, the Scientific Services fire team managed to ignite two controlled burns on the experimental burn
plots just in time for both Sentinel-2 and-3 to detect these fires during their quotidian overpasses. To add to the already
complex logistics, a helicopter mounted with a thermal camera had to fly over at just the right moment. Ensuring that
the prime of the fire, i.e. when it is most intense, is actively burning as the satellite passes over takes incredible precision.
Timing is key —the satellite is only in the correct position for a second!
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The Kruger National Park Scientific Services Fire Team, who won a SANParks “Team Award” for their

support to fire research in the park, enjoys a moment together with some external researcher
collaborators after successfully applying fires at the Experimental Burn Plots. © Stefan Doerr

TECHNOLOGY BRIEF/ EQUIPMENT




EQUIPMENT

t
I
¢
|
¢

e

; Member of the Kruger National Park Fire Team extinguishing a burning log on the Experimental Burn Plots. © Tercia Strydom

TECHNOLOGY BRIEF/ EQUIPMEN






© Kyle Smith



SOCIO-ECOLOGICAL STUDIES

Sense of Place in the Tsitsikamma: cultural ecosystem
services and their role in biodiversity conservation

The mandate of many protected areas (PAs) has evolved to include the conservation of cultural landscapes in addition to
biodiversity. PAs provide many benefits, including cultural ecosystem services, to humans. The feelings and bonds that
people have with specific places — their sense of place - and the role these places have in their lives and identities will shape
how they experience and manage a place. A deeper understanding of how different groups relate to these spaces can be
important in gaining support for conservation.

The Tsitsikamma section of the Garden Route National Park (GRNP) is an interesting place to conduct such research. This
section is a very popular tourist destination with spectacular scenery. At the same time, the park is surrounded by fishing
communities, who have had a complex history with their environment and their relationship and feelings towards the
place are unique. It is only as recently as 2016 that Tsitsikamma residents were granted access to fish in selected control
zones (TCCZ 1 to 3; Fig. 1) in the marine protected area (MPA) following a rezoning process. This was preceded by lengthy
deliberations between communities, SANParks and the Department of Environmental Affairs to change the conditions set
in 2000, when the MPA section was declared a “no-take” zone.

| investigated the sense of place of tourists and communities around the Tsitsikamma MPA in order to untangle the
Mohlamatsane Mokhatla differences between them and to explore how this knowledge can be incorporated into management. Data was collected
using questionnaires and semi-structured interviews between June 2017 and November 2018, characterising sense
of place using five variables: physical, cultural, social, dependent and ideological. Eighty-seven questionnaires and 50
semi-structured interviews were conducted with tourists and a further 120 semi-structured interviews were conducted
with residents of eight communities around the Tsitsikamma section of the Garden Route (see Fig. 1).
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Figure 1. Map of the Tsitsikamma section of the Garden Route National Parks including the surrounding villages.

The data for tourists and residents were analysed separately. Keywords from both tourists and residents were assigned to
each variable. Although the biophysical variable was the most prominent for the tourists, the cultural variable stood out
for communities, perhaps reflecting their historical connection to the place. The biophysical and dependent variables were
the second most important variable for residents, with the ideological variable following closely behind. The ideological
variable was second for the tourists. Surprisingly, most tourists were not aware that Tsitsikamma conserved both terrestrial
and marine habitats.

Communities tend to have more complex relationships with adjacent PAs than do tourists. For tourists, they may just be a
beautiful place to visit, while for local communities they have historical significance and may contribute to providing basic
necessities such as water, food, shelter, etc. Managers should look at this multiplicity of objectives to drive pro-conservation
support from the different groups, based on what each group values more.
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It's not just about the worm - the social and economic
impact of harvesting Imbrasia belina larvae from the
Kruger National Park, South Africa

Recent work suggests that a net positive impact accruing as a result of benefit sharing from protected areas will build
vested interest in conservation, leading to pro-conservation attitudes and behaviours among beneficiary groups, in turn
contributing positively to conservation sustainability. However, there are several assumptions that have yet to be tested,
before such frameworks can be accepted and applied more broadly in the conservation arena. Our research used a case
study involving the harvesting of the larvae of the emperor moth (Imbrasia belina) - commonly referred to as mopane
worms — from the Kruger National Park (Kruger). We wanted to test whether facilitating access to direct benefits arising
from the flow of ecosystem services within a conservation area has a net-positive, measurable impact on human well-being,
and secondly if such projects lead to a net positive impact on the conservation estate through building social relevance.

The harvesting of mopane worms in the Kruger National Park is closely monitored, taking place when outbreak sizes are
appropriate, and at a scale at which there is predicted to be no long term negative impacts on the natural system. A total of

Louise Swemmer

Focus group in Plange village, Limpopo discussing the social and economic impact of the mopane worm d
harvesting that takes place from time to time in the Kruger National Park. © Patience Mdungasi

263 people from 16 neighbouring villages participated in the first two seasons of harvesting, 53 of whom were part of this
research study. Social and economicimpact data were collected through focus groups and semi-structured questionnaires.
Harvesters collected a total of 46,881 worms which contributed to 50.3% of their household income during the months of
harvest, despite paying ZAR 50 for transport. Most respondents and their families were fearful of wildlife in the park prior
to participating in the harvest. However, afterwards, participants felt that they had gained from the experience, feeling
that the park was opening up to them, and viewed Kruger differently as a result. For almost 90% of the participants, the
project provided their first opportunity to visit Kruger. Respondents perceived their relationship with Kruger to be positive
and expressed hope for building on this in the future. However, respondents did indicate that some of their community
members felt negative regarding not having been chosen, with type of selection method seemingly playing a role.

On a broader level, participants were mostly content living in their villages, with half of the positive aspects of village life
being attributed to the presence of Kruger (e.g. the opportunity to benefit from the park, to see wild animals and to live
close to nature). A comparatively small number of negative elements of village life were directly attributed to the Park (e.g.
human-wildlife conflict). Most harvesters in our study were female, with some being household heads with no income
apart from social grants, suggesting that sustainable resource use opportunities benefit marginalised and vulnerable
groups more.
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Since the start of the project, harvesting is generally only approved if the mopane worm outbreak sizes are large. This is
both to ensure ecological sustainability, and based on the assumption that participants would only want to harvest when
they could get a lot of worms, as they also have to pay transport costs to get to the park. However, we have learnt that the
positive impacts of participating also included the experience, visiting new places and meeting and engaging with new
people, regardless of the financial benefit of the resource harvested. These less tangible, yet positive outcomes should be
considered when deciding whether or not to harvest worms based on a smaller outbreak size, provided the harvest does
not impact negatively on the ecosystem.

Mopane worms harvested as part of the Kruger National Park Mopane worm harvesting project. © Louise Swemmer -

We also highlight that such projects can contribute towards conservation transformation in the context of environmental
justice. However, we further suggest that the human-human engagement between groups leads to more positive
relationships and in so doing builds “social connectedness” between KNP staff and local community members. This social
connectedness has the potential to influence stakeholder perceptions of the role and value of protected areas and to
shape their vested interest in conservation which may drive decisions regarding pro- or anti-conservation behaviour.

1 ] Mopane worm harvesters from Muyexe Village who participated in the Mopane
worm harvesting in the Kruger National Park. © Louise Swemmer
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The case for embedding researchers in conservation agencies

Our study supports the ecosystem service framework, specifically in the context of how accessing natural resources as a
product derived from ecosystem services flowing within a protected area can have a positive impact on human wellbeing.
Although protected areas (PAs) represent a pivotal response to escalating ecosystem change and biodiversity loss, they
face many pressures, inside and outside their boundaries. Amid these challenges, effective management relies on dynamic
learning processes, including scientific research, and good mechanisms of knowledge exchange, especially between
scientists and managers.

PAs have enormous potential as strategic research sites, however, relatively few appear to be used as such. Furthermore,
research undertaken in PAs, and conservation science more generally, often only modestly contributes to improved
management and governance of PAs, with requisite scientific information rarely being accessible to managers in a useful
format or at the right time. Reasons for this include that: (a) the incentive structures for academic researchers often mean
that management-relevant research is undervalued by external researchers because it can be context specific and perceived
to be of local interest; (b) academic researchers tend to focus on larger, older and more accessible PAs with the majority of
PAs around the world receiving little or no research attention; (c) a persistent disciplinary bias towards ecological research
leaves many social and cultural conservation issues relatively unexplored; and (d) the integrative, systemic (which includes
long-term monitoring) and collaborative research required to address important human-nature interactions and the complex
feedbacks among system components and across scales is seldom amenable to conventional disciplinary approaches and
short-term project funding.

Embedding research capacity in conservation agencies can help to
overcome the above impediments and promote “parks for science”
and “science for parks” Where embedded scientists exist, they typically
represent a small proportion (1-5%) of conservation agency staff. They
are permanent employees providing long-term commitment for building
networks, trust and social capital among academic and non-academic
stakeholders for effective knowledge exchange. Embedded scientists act
as skilled gatekeepers who increase the likelihood that priority knowledge
needs are communicated to and addressed by external researchers, and
that new scientific knowledge is translated and communicated back to
decision-makers and stakeholders. Furthermore, they attract, coordinate
and support management-relevant external research projects and drive the
design and maintenance of long-term monitoring, aligned to management
priorities.

B A

Dirk Roux

There are additional advantages to embedded scientists being active
researchers. Active researchers can relatively quickly respond to emerging
information needs to address even mundane questions with potentially
low academic recognition but essential for management. Practicing agency
researchers also keep up-to-date with the ever-growing scientific literature
in their fields, allowing them to identify relevant research, assess its
quality and applicability to management decisions, and translate findings
for management. They also synthesize available evidence for policy or
management.

Case study evidence from around the world suggest that the most
successful embedded research units maintain their scientific credibility
through publishing in peer-reviewed journals, attending scientific meetings, and participating in specialized knowledge
networks. They collaborate extensively with external researchers, spearhead transdisciplinary approaches to address
complex social-ecological conservation problems, serve as bridging agents between learning and doing (e.g. through
adaptive management), and advance co-learning and knowledge exchange among scientists, decision-makers and diverse
stakeholders. Notwithstanding many benefits, research capacity of conservation agencies is declining across the world, being
increasingly vulnerable to budget cuts and restructures. A significant challenge is that the values, structures, functions and
effectiveness of the embedded model of knowledge exchange remain poorly evaluated and documented. Also, embedded
researchers have to balance their desire for creativity and flexibility with the standardization and quality control required by
their public sector agencies; they are not truly independent of their agency and may be perceived as not credible; and they
have to couple scientific productivity with skills for transdisciplinary research, social facilitation and stakeholder engagement.

Given the mentioned benefits of embedding researchers in conservation agencies, this model of knowledge exchange
deserves more formal attention and investment. However, systematic research on embedding and other models of knowledge
exchange (e.g. use of knowledge brokers* or boundary organisations**), across different world contexts, is required to better
understand their relative values and the full range of benefits, costs, and institutional arrangements.

* knowledge brokers are intermediaries, often from academia, who develop relationships between producers and users of knowledge
** boundary organisations facilitate knowledge exchange across science-policy boundaries while remaining relatively independent

SANParks makes use of the embedding model, with approximately
1% of its full-time personnel being researchers. Here, staff
representing planning, management and science, visited St. Croix
Island that is part of Addo Elephant National Park. Such joint field
visits promote shared understanding of ever evolving conservation
issues, e.g. to conserve the largest breeding population of the
endangered African penguin (on the islands of Algoa Bay) in
close proximity to a commercial harbour (Coega) and permitted
bunkering (to supply ships with fuel) on the open sea. © Dirk Roux
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Identifying Knysna waterbird community changes:
the value of citizen science

Active involvement in some monitoring programs by citizens who are not necessarily formally trained in scientific study,
yet have a passion for conservation and learning, is encouraged by SANParks. Seldom, however, are there instances where
such citizen scientists both take the lead in field surveys and are consistently involved in long-term monitoring running
over decades, yielding high quality scientific data. One such program is the waterbird monitoring program conducted in
the Knysna Estuary by the Lakes Bird Club. Waterbird surveys are undertaken mostly from boats following standardised
routes, and have been regularly undertaken during both winter and summer months since 1993 by a varying group of
keen, mostly amateur, birders overseen by a core group of regulars. Where necessary they have been assisted by SANParks
personnel, mainly through the provision of suitable boats and skippers. The consistency with which biannual surveys
have been undertaken since 1993 is remarkable given the many challenges posed particularly by variable coastal weather,
with windy weather frequently making accurate surveys extremely difficult. Dedicated birders are, by necessity, attentive
weather watchers, and in the case of surveys on large waterbodies like Knysna Estuary, are always waiting for that elusive
rain- and wind-free weather window.
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A birding citizen scientist team (Coordinated Waterbirds Count or “CWAC” team)
preparing to set out on a survey on a clear Knysna morning. © Lorna Watt

Analysis of the resulting valuable data set reveals long-term changes in the abundance of several species. Cape cormorant
is one species that has increased in abundance in the Garden Route area, with less than 20 individuals recorded on Knysna
Estuary in summer counts during the first nine surveys (1993 to 2001), and >150, and at times in excess of 400 individuals,
now regularly recorded (Fig. 1). This change in abundance conforms with the spatial shift of this species from the west to
the east coast of South Africa, following a shift to the south and east in the distributions of the Cape cormorant’s main
prey species, particularly anchovy and sardine. Egyptian goose is another species that has undergone long-term increases
in abundance in the Knysna area (Fig. 2), which is consistent with increases reported throughout the Western Cape (and
nationally) over the past few decades. A changing rural landscape is the likely cause for reported increases, with Egyptian
goose benefiting in many parts of its range from increasing numbers of farm dams, pastures and grain crops which
supplement their food supply, and trees for breeding.

Survey results also reveal that the abundances of several waterbirds are declining. For example, the abundance of some
dabbling ducks, such as the near endemic Cape shoveller, is decreasing in Knysna Estuary (Fig. 3) as well as other Garden
Route lakes. The exact causes of such declines are not clear, though they are possibly associated with broader habitat
changes. Similarly, the abundance of some migratory waders, such as the Curlew sandpiper, has declined dramatically over
the past few decades (Fig. 4). The cause of decline in these and other palearctic migrants invariably includes habitat loss
at migratory stop-over grounds between their northern hemisphere breeding and southern hemisphere non-breeding
areas, as well as gradual habitat degradation across most of their extensive range throughout Asia, Europe and Africa.

Waterbirds are not confined to conservation areas, and are impacted by a range of environmental changes in their home
ranges, which for many species includes areas beyond our region. It is frequently stated that loss of natural wetlands in
South Africa approximates 50%, though a recent study has reported long-term global averages may be as high as 87%,
with most remaining wetlands affected to some extent by human activities. This has obvious detrimental consequences
for all aquatic biota that are dependent on these ecosystems, including waterbirds.
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Figure 1. Abundance of Cape cormorant in Knysna Estuary during summer (January) counts showing
increasing abundance from 1993-2018. Cape cormorant abundance, a southern African endemic, is declining
nationally, and has an increased proportion of birds breeding on the southern coast due to changing
marine conditions and resultant eastward displacement of their main prey. © lan Russell
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Figure 2. Abundance of Egyptian goose in Knysna Estuary during summer (January) counts showing
increasing abundance from 1993-2018. Egyptian geese have benefited from agricultural development
and is increasing in abundance in many places throughout South Africa. © Vincent Pienaar
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Figure 3. Abundance of Cape shoveller in Knysna Estuary during summer (January) counts
showing decreasing abundance from 1993-2018. © Vincent Pienaar
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Figure 4. Abundance of Curlew sandpiper in Knysna Estuary during summer (January)
counts showing decreasing abundance from 1993-2018. © Vincent Pienaar
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Ants and fire interact to affect bark recovery
in African savanna trees

Nest-building ants are found to inhibit bark recovery of marula trees in Kruger National Park,

particularly where fires are excluded

Corli Wigley-Coetsee
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Reference

Wigley BJ,
Coetsee C, Kruger
LM, Ratnam J &
Sankaran M (2019)

Ants, fire and bark
traits affect how
African savanna

trees recover
following damage.
Biotropica

51: 682-69

Elephants can cause significant tree mortality through multiple mechanisms including ringbarking and pollarding
(breaking of main stem). Bark damage resulting from elephant feeding is common in African savanna trees and although
ringbarking can lead to the tree dying, it is often the subsequent interactions with fire, insects and other pathogens that
result in tree mortality. Surprisingly, very little is known about how savanna trees respond to bark damage caused by
elephants. To address this knowledge gap, we investigated how the inner bark of marula (Sclerocarya birrea), a widespread
savanna tree species favoured by elephants, recovers after bark damage.

We used a long-term fire experiment in the southern region of the Kruger National Park to measure bark recovery with
and without fire. A 50 mm diameter section (~20 cm?) of bark was removed from five trees in three treatments (treatments
were annual and biennial burns and no burns), replicated on each of the four strings of the Pretoriuskop burn plots in July
2016 using a hammer and sharpened soil corer. The bark wounds were made at a height of 0.5 m above ground level to
place them within the flame zone of subsequent fires. Both fire treatments were burnt in August 2016 and the annual
August burn was burnt again in August 2017. All trees were re-surveyed in June 2017, September 2017 and again in July
2018. During each survey, the length of the recovered proportions of inner bark was measured on both the vertical and
horizontal planes and then converted to percentage recovered. As the study progressed, we noticed a number of ant
nests in the bark wounds, and to determine if ant presence influenced bark recovery, we made a note of the presence/
absence of ant nests in wounds to include as a covariate in our analyses.

Bark recovery was significantly lower in unburned plots compared to both the annual and biennial burn treatments.
Twenty-four months post-damage, mean wound closure was 98, 92, and 72% respectively in annual, biennial and fire
exclusion treatments (Fig. 1a). However once the presence of ant nests was accounted for, differences in recovery rates
among treatments were no longer significant (Fig. 1b). In other words, the presence of ant nests in damaged areas
significantly lowered bark recovery rates across all treatments, while fire had no significant effect. Overall, the proportion
of trees with ant nests present was significantly higher in unburned plots (50%) compared to annual (15%) and biennial
burn (25%) treatments.
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Figure 1. Mean percentage * standard error bark recovery in a) annual, biennial and no burn
treatments at 10, 14 and 24 months after damage, and b) for trees with ant nests present vs. ant
nests absent in annual, biennial, no burn treatments and pooled across all treatments.

Our findings suggest that if the area where bark was damaged is not colonised by ants, bark recovery in marula trees can be
rapid for smallish wounds, even if the trees are subsequently exposed to fires (see Fig. 1a and 2a). However, the colonization
of bark wounds by ants — which we found to be negatively related to fire frequency — significantly impaired bark recovery
(Fig. 1b). Previous work on ants at the same long-term fire experiment found significant differences in the composition
of ant assemblages between burn and no burn treatments, as has been shown elsewhere (but little change in ant
abundance). Our results suggest that fire exclusion can benefit arboreal nesting ants such as Crematogaster castanea (Fig
2b); the main nest-building ant species in the removed bark cores on the experimental burn plots. Crematogaster spp. are
often forest-associated species and have also been shown to increase with fire exclusion in Australian savannas.
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Thus in true accordance with the old saying “the devil is in the detail’, this study which simply set out to determine the
effect of fire on bark recovery resulted in the unexpected finding that ants appear to hinder bark recovery and that fire
removal resulted in higher rates of colonisation by ant species that hinder bark recovery by nesting in bark wounds or at
the edges of bark wounds. It prompts one to think of the other myriad interactions in savannas that may be important to
tree recruitment and persistence of which we are still unaware.
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Figure 2. a) A fully recovered bark wound on a marula tree that was not colonised by ants in the annual
burn treatment after 24 months, and b) a unrecovered bark wound from a tree that was colonised by
Crematogaster castanea in the no burn treatment after 24 months. © Benjamin Wigley
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Herbivore management influences fire patterns
in Kruger National Park

Grazing animals and fire are in direct competition — both of them consume grass. Previous continental scale studies suggest
that grazing animals remove the bulk of grass biomass in drier and more nutritious landscapes, whilst fires dominate
in wetter and nutrient poor landscapes. Areas with intermediate rainfall (500 - 800 mm per annum) are particularly
interesting, because it seems as if either grazers or fire can gain the competitive edge. One of the best examples is the
Serengeti where about 70 - 80% of the area used to burn annually after the blue wildebeest population was decimated by
rinderpest, but since the wildebeest numbers recovered, annual fire extent has dropped to about 40%. A central question
for conservation managers is whether management actions can switch a system from fire- to herbivore-driven?

The Kruger National Park (KNP) used to cull large herbivores (hippo, buffalo and elephants) to keep their numbers within
predetermined intervals. However, culling was discontinued during the mid-1990s and as a consequence the biomass of
these animals has more than doubled. Using long-term data on fire patterns in the park, as well as census data of these
large herbivore species between 1969 and 2015, it was possible to answer whether KNP has switched from a fire- to a
herbivore-driven system.

Izak Smit

Figure 1. Grazers “switching off” fires; grazers keep grass too short to burn in a heavily-
grazed area (a) next to a river or (b) around termite mounds. © Izak Smit

We found that as herbivore biomass increased after culling was discontinued, fires decreased, especially close to rivers
(Fig. 2). This is most likely due to the direct competitive effects of herbivores consuming the grass, leaving less grass
biomass and shorter grass, and hence reducing fire occurrence (see Fig. 1). We expect that fire intensity would also have
decreased with increased herbivores removing grass biomass.
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Figure 2. Fire occurrence has reduced, especially close to rivers, since culling ceased.
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However, the effect of an increasing grazer population was not similar everywhere. Grazers reduced fires more in areas
close to rivers as opposed to areas further from rivers (Figs. 2-3). This is likely because hippo, buffalo and elephant are
water dependent grazers and spend considerable time foraging close to rivers. We also discovered that grazers had a
stronger effect in drier than in wetter landscapes of KNP (compare Figs. 3a and 3b). The most likely reason for this is that
drier landscapes are less productive and hence grazers can have a large effect on grass biomass (and hence outcompete
fire), whereas in more productive higher rainfall landscapes, grazers cannot “keep up” with the grass growth, leaving more
grass for fires to consume. As such, the results suggest that gradients in grazing intensity, e.g. distance to water, can result
in both herbivores and fires dominating in different areas within the same open system. For example, on average less than
1% of arid landscapes within 5 km from rivers burnt annually in the presence of high herbivore biomass (predominantly
herbivore-driven system), as opposed to 25% annual area burnt in higher rainfall landscapes further than 5 km from rivers
(predominantly fire-driven system), all within the same protected area.
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Figure 3. Years with high grazer biomass burn less than the same areas during years with lower grazer biomass. Furthermore,
arid landscapes (a) and areas closer to rivers burn less than higher rainfall landscapes (b) and areas further from rivers.
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Our results reiterate how important it is to take a “systems” view in conservation, with many processes interconnected — spatio-temporal
when you manage one process (e.g. herbivores), you may also affect another process (e.g. fires). In conclusion, within the patterns of fire
intermediate rainfall range for savannas (500-800 mm per annum), management can influence the competitive effects in a semi-arid
between herbivores and fires. Furthermore, we propose that grazing gradients - in this case distance to closest perennial savanna. Journal of

river — are critical as it allows both fire- and herbivore-dominated systems to occur within the same system, increasing AppUicel Eeoleey,
heterogeneity with positive implications for biodiversity. This increases management possibilities, as management  (GhEARSEL
actions that induce grazing gradients can have positive implications for maintaining biodiversity in protected areas.
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How does frequent burning affect Kruger’s soils?

Fire-related research often focuses on the effect of fires on vegetation and animals, but there is very little understanding of
the impact of fires on soils. Soils are fundamentally important for cycling nutrients, filtering water and providing a medium
in which plants can grow. Studies from other ecosystems around the world found that fires, particularly intense wildfires,
can impact soil hydrology and nutrients, and ultimately affect ecosystem productivity. However, there is lack of studies
confirming the impact of fires on soil hydrological properties in African savannas. This research gap is quite interesting
considering that the Soil Conservation Act 45 of 1946 had strict regulations regarding the use of veld burning practises
across South Africa due to the concern that fire increases soil erosion and land degradation. Fires play an important role
in maintaining ecosystem functioning (mostly by maintaining above-ground vegetation ratios) in the Kruger National
Park (KNP). Our research aimed to investigate the impact of varying fire frequencies below-ground by considering the
impact on soil water dynamics and nutrients. The Experimental Burn Plots are part of a long-term fire experiment that was
initiated in KNP in 1954, which provides the ideal opportunity to carry out this study.

In order to determine the effect of fire frequency on soil hydrology and nutrients, we compared soil infiltration rates
(K, (Fig. 1a), saturated hydraulic conductivity (K_) (Fig. 1b), water holding capacity and total carbon and nitrogen
concentrations across soils that were burnt every year in August (annual burn), every 2-4 years (variable fire) and unburnt
Tercia Strydom (no burn). This was repeated across the two dominant geologies in KNP; i.e. granites, characterized by typical coarse-
grained, sandy soils and basalts, characterized by fine-grained, clayey soils. Although our initial hypothesis was that
frequent burning would decrease soil infiltration rates, our results did not support this (Fig. 2a). Instead, we found that
it was time since the last fire that had a greater effect on infiltration (i.e. soils more recently burned had lower infiltration
rates, data not shown). We believe that the effects on infiltration rates will dissipate and return to rates similar to that of
unburnt soils within a relatively short period of time.

Figure 1. (a) Tension Disc Infiltrometer to measure soil infiltration rates (K
Permeameter to measure saturated hydraulic conductivity (K_ ). © Tercia strydom
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Fires did not affect soil hydrological properties below the soil surface and saturated hydraulic conductivity was unaffected
by increased fire frequencies (Fig. 2b). This may be due to fire behaviour and how fast it spreads over the soil surface.
Fires in KNP can burn as fast as 30 m/min compared to 2-4 m/min in some European ecosystems. Lack of burning on the
basaltic soils, where fires had been excluded for >60 years, led to increased concentrations of total carbon and nitrogen
(data not shown). This, along with the finding that fire exclusion increases the water holding capacity of soils, particularly
on the basalts, may be attributed to soil texture. Increased clay content is positively correlated with increased carbon and
nitrogen. These hydrophilic nutrients in conjunction with higher ratios of clays, plays a major role in the ability of a soil to
retain moisture. This is critical in a post-fire environment to facilitate quick recovery of vegetation.

Fires in KNP do not lead to long-term negative effects on soil infiltration rates and saturated hydraulic conductivity. There
is no major difference in water holding capacity, carbon and nitrogen between annually burnt soils and soils burnt every
2 -4 years. Unsurprisingly, these properties are greatest in unburnt soils which we suspect has to do with many decades
of vegetation growth and high levels of hydrophilic soil organic matter. Our findings suggest that fires are important in
maintaining both spatial and temporal variation in carbon and nitrogen concentrations, which has a positive cascading
effect on soil hydrology and post-fire soil water holding capacity. Furthermore, the fact that frequent burning does not
lead to long-term negative effects on soil hydrology, emphasizes how resilient these savanna systems are to fires. Our
study provides valuable insight into fire, soil and water interactions in these landscapes where there is a limited body of

knowledge.
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Figure 2. The effect of varying fire treatments on (a) soil infiltration rates and (b) saturated hydraulic conductivity
across basalt- and granite- derived soils. Different uppercase letters denote significant differences at p < 0.01.
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Factors contributing to the June 2017 Knysna Fire:
An assessment of climate, weather and fuel factors

The extent, severity and impact of large, damaging wildfires such as the Knysna fires are influenced
by a number of factors, including the occurrence of extreme weather conditions (sometimes
attributed to global climate change), a build-up of fuel often resulting from extended periods of

fire suppression, increased sources of ignition that are linked to growing human populations,
expansion of the urban-wildland interface, and invasion by flammable alien plants.

Large damaging wildfires are a significant and growing problem in many parts of the world. In fire-prone regions such
as California, Australia, Spain, Portugal and Greece fires have resulted in the death of many people in recent times, killed
livestock and wildlife, and destroyed thousands of buildings, frequently in a single fire event. Wildfires also occur in South
Africa’s fynbos shrublands, but they have generally tended to be less severe in terms of damage and loss of life. However,
in June 2017, wildfires burned 15 000 ha around the town of Knysna in the Western Cape, destroying over 800 buildings,
more than 5 000 ha of plantations, and claiming the lives of seven people, making this one of the worst fires on record in
the region.

We obtained daily weather data from the town of George (20 km west of the area burnt in the 2017 Knysna Fires) for
the period 1943 - 2017, and from Knysna for the period 1997 - 2017. We calculated daily fire danger indices (FDIs) from
temperature, relative humidity, rainfall and wind speed, and compared the fire weather conditions during the 2017 Knysna
Fires to the long-term weather record. Daily weather conditions associated with the 2017 Knysna Fires were most severe
on the 6th of June, the day before the fire started. High temperatures and low relative humidity prevailed, followed by
high wind speeds the next day. FDI on the 6th of June was categorised as ‘very high’ Equivalent, or worse fire danger
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Interpretation of the graph:

The graph shows the conditions at the time of the fire, as a percentage of how often it occurred in the past (from the historic records).
. | |Temperature: Only 0.76 % of days were hotter than on the day the fire started.

- |Humidity: 93.92% of days in past records had higher humidity (low humidity increase fire risk).

Wind speed: Only one out of 1250 days had higher wind speed than the 2nd day of the fire.

g@é Fire danger indices on the days of the fires were in the top 0.1-0.2% of days in the historic record,

- indicating that the fire weather conditions were extreme but not unprecedented.

FDI = McArthur forest fire danger index
DF =drought factor
KBDI = Keetch Byram drought index

Figure 1. Percentage of days that the conditions that the Knysna fires took place on
(temperature, humidity and wind) occurred in the historic records of the area.
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conditions occurred on approximately 0.1% of days at George (since 1943), and on 0.05% of days in Knysna since 1997;
the fire weather conditions were extreme but not unprecedented (Fig.1). The fire was preceded by a prolonged drought;
the eighteen-month running means for two drought indices, the drought factor and Keetch Byram drought index, were
the highest on record. It appears that the severity of the fire was exacerbated by very severe fire weather, preceded by
an unprecedented drought, and further worsened by the conversion of natural fynbos vegetation to plantations, and
associated invasion of vegetation by alien trees.

© Stef Freitag-Ronaldson

We used satellite imagery to assess fire intensity and completeness of burn in different land cover types. Fire intensity
differed significantly among land cover categories. Biomass consumed was 13% higher in natural vegetation invaded by
aliens and 8% higher in plantations than in natural fynbos. Fire intensity was significantly higher in plantations of alien
trees and in fynbos invaded by alien trees than in uninvaded fynbos, providing support for the contention that invasion
by alien trees increases the impact and difficulty of control of wildfires.

© Stef Freitag-Ronaldson

Historic fire suppression resulted in fuel build-ups in natural vegetation, further aggravating the problem of fire control.
For example, protection of fynbos vegetation from fire for 37 years resulted in an increase in fuel loads (quantity of
above-ground biomass that will burn) from 2 tonnes/ha in regularly burned vegetation to 7 tonnes/ha. Residential
development within and adjacent to fire-prone areas further increases the risks faced by residents.

Fire events like these are infrequent and people can quickly lose interest in implementing fire-wise practices, becoming
increasingly willing to place developments in high-risk areas during the long inter-fire periods. Our results support calls
for the re-introduction of programs of prescribed burning in addition to fire suppression, effective programs to control
the spread of invasive alien plants, stricter regulation of residential and other development along the urban-wildland
interface, and a re-examination of the costs and benefits of plantation forestry in fire-prone areas.
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The characteristics and composition of the soil seedbank
and its role in ecosystem dynamics and potential for
rehabilitation in Tankwa Karoo National Park

The soil seed bank is important for an ecosystem’s resilience and represents regeneration potential for many plants.
Arid adapted plant species survive harsh conditions by accumulating a large seed bank that stays viable over the longer
term. Few soil seedbank studies have been conducted in South Africa, especially in arid rangelands. Insights into the soil
seedbank could therefore improve assessment of rangeland dynamics and enhance rehabilitation efforts. However, the
potential contribution of soil seed banks to effective restoration still remains unclear, as some but not many valuable
species build up a persistent seed bank. This study aimed to characterise the soil seedbanks in various vegetation types
of the arid Tankwa Karoo National Park.

Soil was sampled at 43 sites at the end of spring and the end of autumn, and the composition and structure of aboveground
vegetation was described at the peak growth period in spring. The aboveground vegetation was measured in the field
using a line-point survey method. Seeds were obtained from the soil samples by flotation in a salt solution. These seeds
were then planted to determine the species composition after germination. Soil seed bank vegetation and the individual
number of seedlings that germinated were recorded as they emerged.

‘ Most seeds collected were small, i.e. less than 3 mm. Overall seed density was 8 034 seeds/m? of which just over half was

Mmoto Masubelele viable (Table 1). The common life-forms were therophytes (desert annuals) and chamaephytes (low growing perennial
shrubs). Species richness and diversity were lower in the seedbank compared to the aboveground vegetation, and the
two vegetation spheres (above vs below) were 25% similar (Fig. 1, Motyka's similarity index), with a significant difference
among the various vegetation types (p = 0.005). Similarity was highest in the Tanqua Wash Riviere vegetation type at 31%,
and lowest for the Tanqua Escarpment Shrubland at 14%, while it was 28% for Tanqua Karoo vegetation.

Table 1. Mean values (+ standard error) for the various soil seedbank variables with altitude and slope across the various
vegetation types within Tankwa Karoo National Park: Tanqua Karoo (TK), Tanqua Wash Riviere (TWR), and Tanqua

n Escarpment Shrubland (TES), with the significant difference (p-value) among the examined vegetation types.
Manaam Saaed

Variable TK TWR TES p-value
Seed density seed.m? 11095 (+ 1620) 6068 (+ 940) 6768 (+ 1203) 0.002
Seed viability % 67.9 (+2.89) 55.9 (+ 3.98) 38.4 (+ 3.66) < 0.001
Seed species richness 6.77 (£ 0.66) 6.03 (= 0.58) 727 (£1.17) 0.822
Seed Shannon-Wiener index 1.38 (+ 0.09) 1.37 (£ 0.09) 1.36 (£ 0.18) 0.827
Seed species evenness 0.79 (£ 0.03) 0.83 (= 0.03) 0.66 (+0.07) 0.488
Low growing perennial shrubs % 41.0 (£4.62) 46.2 (£ 4.74) 37.2 (x4.54) 0.031
Annual desert plants % 59.0 (+4.78) 53.6 (+4.73) 54.4 (+5.20) 0.126
Underground plants % 0.00 (+ 0.00) 0.00 (+ 0.00) 8.23 (+ 2.41) <0.001

Seeds extracted from Tankwa Karoo soils show lots of morphological diversity
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Figure 1. The percentage representation of the various life-forms within the soil seedbank and
the vegetation for the examined vegetation types: Tanqua Karoo (TK), Tanqua Wash Riviere
(TWR), and Tanqua Escarpment Shrubland (TES) (Reproduced from Saaed et al. 2018)

Results suggest that there were enough viable seeds for future regeneration and rehabilitation initiatives for annual
species. However, restoration may be impeded by the absence of perennial species in the soil seedbank if these do not
recruit vegetatively. Future work should investigate how succession progresses from annual- to perennial-dominated
vegetation and whether the re-establishment of perennials will depend on management interventions.
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Examples of different types of vegetation found in Tankwa Karoo National Park; Tanqua Escarpment Shrubland (top), Forage Science
Tanqua Karoo vegetation type (left) and Tanqua Wash Riviere vegetation type (right). © Mmoto Masubelele 35:351-361.
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Which aliens may invade us next?

Early detection forms a key component of invasive plant management with rapid eradication

of single plants or small invasions being among the best investments that can be made

Al

Johan Baard

Invasive alien plants are considered to be a major threat to biodiversity and ecosystem services. Emerging alien species,
also called sleeper weeds, are species previously thought to be benign but that may turn invasive, species that have
naturalised but not yet expanded their populations exponentially, or species currently only present in a small area but
having the potential to spread widely. Early detection forms a key component of invasive plant management with rapid
eradication of single plants or small invasions being among the best investments that can be made. Knowledge of the
incidence of alien plants and monitoring of changes in their status underpin sound management interventions and
are mandated by the National Environmental Management: Biodiversity Act (NEMBA, Act 10 of 2004) in South African
protected areas.

Fragmentation and accessibility associated with a well-developed road network within and outside of the Garden Route
National Park (GRNP) makes the park particularly susceptible to the introduction and spread of alien plant species.
Although roadside surveys are limited in that only plants in the immediate surrounds can be detected, and are biased
towards larger, conspicuous growth forms, they enable relatively rapid collection of substantial quantities of data.

Five hundred and thirty kilometres of roads were surveyed for the presence of alien plants in and around the GRNP
between Wilderness in the west and Witelsbos in the east (Fig. 1). The focus taxa were alien and extralimital trees, shrubs,
conspicuous creepers, ferns and succulents. Inconspicuous herbs and grasses as well as the most common transformer
species were not considered. We then compared our records of alien plant locations per quarter degree square (QDS) with
those of the South African Plant Invader Atlas (SAPIA) and invasive species listed by NEMBA to identify species that to date
have been absent from SAPIA and NEMBA, but that are showing signs of spread in the Garden Route.

/] ernp || Roads Survey Land cover types

Study Area Degraded
N == National road
~South Africa J - Farm
~| — Main road - F
— Secondary road orest
— Forestry road Fynbos
- Plantation

14
Plettenberg

Figure 1. The study area showing the Garden Route National Park, the Southern Cape and
Tsitsikamma regions, the roads surveyed and the land cover types adjacent to roads.

In this rapid assessment, 109 exotic plant species were recorded across 1942 locations. Thirty-five of these species were
not NEMBA-listed and 35 species have not been recorded by SAPIA for the study area. The most abundant species by
numbers were Nephrolepis cordifolia (sword fern), Ammi visnaga (false Queen Anne’s lace, toothpick weed) and Lantana
camara (lantana). The species that occurred at the most locations (indicative of wide distributions) were Acacia elata
(pepper tree wattle) and Cortaderia selloana or C. jubata (pampas grass). Some species were exclusive to the Southern
Cape (roughly George to Plettenberg Bay) and others to the Tsitsikamma (roughly Plettenberg Bay to Kareedouw turn-off)
and others to the Tsitsikamma. The most noticeable additions to SAPIA records for the region were the herb Ammi visnaga
and Sphaeropteris cooperi (Australian tree fern). Other additions included Alnus sp., Solanum chrysotrichum, Banksia
ericifolia (heath-leaved banksia) and Cupressus arizonica (Arizona cypress). Ten extralimital species were recorded; the most
abundant was Tecoma capensis (Cape honeysuckle).
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Australian Tree Fern (Sphaeropteris cooperi) spreads
by spores and poses a large threat to biodiversity
as it has the potential to invade many habitats
under different light regimes. © Johan Baard

Giant Devil’s Fig (Solanum chrysotrichum) is a new
arrival in the Garden Route National Park and only
found in the Tsitsikamma area at present but it has the
potential to invade over large areas. © Johan Baard

Roads associated with natural vegetation had fewer species and densities of alien plants than those associated with
degraded or transformed land. Roads along farmland had the highest incidence of alien plants and species. Plantations
have lesser infestations than other degraded land. Several sleeper weeds are widely distributed along roads in the
study area. Ammi visnaga occurred most abundantly. Sphaeropteris cooperi is not listed by NEMBA. Unless overlooked in
previous surveys, S. cooperi and A. visnaga have spread most markedly compared to SAPIA records. Quercus robur is not
NEMBA-listed and has been considered a casual alien in the GRNP. However, 31 instances of dispersal exceeding 100 m
from, and in addition to reproduction in the immediate surrounds of, parent trees indicate the species to be invasive.

More than a 100 new exotic species were added
to the alien plant list during a rapid assessment
in the Garden Route National Park. The most
abundant of these were sword fern, false Queen
Anne’s lace (Ammi visnaga) and lantana. The three
species with the widest distributions were pepper
tree wattle and two species of pampas grass

Our findings confirmed the invasive status of bird-dispersed species such as Melia azedarach (seringa) and wind dispersed
species such as Grevillea robusta (silky oak) and C. selloana or C. jubata. A few invasive species that currently do not occur
inside the GRNP or occur in low numbers, have large numbers of young outside the park (e.g. Acer negundo (ash-leaved
maple), A. elata, Paraserianthes lophantha (stink bean) and M. azedarach). These species pose a threat of invasion into the
park and should be prioritised for control.
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Clearing efficiency is a fundamental driver
of alien Acacia persistence

Australian Acacia species are a persistent threat to fynbos biodiversity and result in high long-term management costs.
The invasion success of Acacia species has been attributed to their early maturity (<2 years), prolific seed production (up to
12000 seeds.m?2.annum™), long-lived seed banks and abundant germination following fire. Currently, clearing operations
seek to reduce invasions to a‘maintenance level’ of control in national parks, where plants are ‘rare’in the landscape and
occur at a density of less than one plant per hectare. This is considered a realistic goal and will ensure significant reduction
in ecological impact, but information on how to achieve this is lacking. Therefore, progress towards achieving this goal
has been slow, and the root cause underlying management inefficiency is unclear. We made use of 20 years of data from
Table Mountain National Park (TMNP), covering 22,671 hectares, to model potential future long-term (50 year) outcomes
of clearing Acacia species at different levels of management clearing efficacy (i.e. timeliness of clearing, correct treatment,
killing all plants present in an area).

As a model starting point, population data on Acacia species were collected across the park at a fine scale (>10 000 plots
sampled). The simulation model comprised six time-based modules relating to management, population dynamics (e.g.
seed germination) and ecological processes (e.g. fire) relevant to Acacia species. The influence of fire was modelled based
on veld age and determinants such as fire ignition frequency, fire intensity and area burned, based on historical fire history
data. The model was run for the equivalent of 50 simulation years at each of 38 incremental levels of clearing efficacy
(5%-100%).
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Figure 1. The impact of clearing efficacy on the area that (a) reaches the management goal of having Acacias
occur at <1 plant per ha, as well as (b) the associated clearing effort required (measured in terms of person
days). More efficient clearing reduces addition of seeds to the seedbank and in so doing reduces the total time
and effort required for clearing in the long-term. MPE = mean project efficacy as currently measured.

Using resources currently available for management, it would take between 32 and 42 years to attain the management
goal if clearing was 100% effective (Fig. 1a). The modelling revealed that (1) germination of seeds that originate from
standing plants (those not cleared) made a much larger contribution to future clearing requirements than fire stimulated
seed germination or germination from the seedbank that was present before management intervention, and (2) the
relationship between the clearing effectiveness and the area cleared was non-linear. In other words, effectiveness relating
to un-cleared adult trees is highly important. Reducing clearing efficacy to 80%, which is the current minimum standard
set by Working for Water, meant that the management goal was not achieved in all areas, although the area that reached
a density of <1 plant per hectare improved from 25% at present to 53% of the park in a maintenance state following
50 simulated years of implementation (Fig. 1a). Due to the non-linear relationship, even a small reduction or increase in
clearing efficacy between 80-100% had large effects on the area attaining the goal. At 90% clearing efficacy three quarters
of the area would be in a maintenance state after 50 years, compared to 99% of the area when efficacy is at a maximum.
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The model showed that even at 100% efficacy, fire events
would stimulate seedbanks in areas that would require
continued follow-up work. Importantly, these results show
that poor clearing efficacy is not something that can be
directly rectified with increased budgets. Plants that are
not cleared correctly need time to re-grow before repeat
treatment can have any value. Therefore, where funding
is available for initial clearing, it is not a budget problem,
but a problem of clearing quality that necessitates repeat
spending.

While areas of low density invasion may be considered
lower priority, notreducing propagule pressurein these low
density areas significantly contributes to sustained high
budget requirements in the long-term (Fig. 1b). As much
as 55% of future management costs would be required
to treat plants that germinate as a result of seedbank
replenishment from plants missed or inadequately treated.
Minimizing spread into uninvaded and low density sites,
as well as focussed clearing of isolated populations are a
key future management concern. Though the long-term
management requirements may seem disheartening,
managers should be encouraged by the factthateven small
increases in efficacy above 80% result in exponentially
significant long-term improvements. This work shows that
there is a marked distinction between simply increasing
financial resources and increasing efficacy. Improving
efficacy allows for decreased budget requirements over
time, freeing up funding for early detection and rapid
control of newly introduced species.

Cheney C, Esler KJ,
Foxcroft LC & van
Wilgen NJ (2019)
Scenarios for the
management of
invasive Acacia
species in a
protected area:
Implications of
clearing efficacy.
Journal of
Environmental
Management
238:274-282

This paper formed part of Chad Cheney’s PhD, which
was awarded by Stellenbosch University for his
dissertation entitled “An evidence base for improving
management effectiveness of alien plants in protected
areas: relationships of scale, efficiency and strategy”.
Chad is a park planner for Table Mountain National Park.
Llewellyn Foxcroft was one of Chad'’s co-supervisors.

Resprouting Acacia saligna after ineffective treatment suggests that a change in clearing compliance measures may be
required. While all plants in this plot were treated (the basic requirement), incomplete, incorrect or ineffective treatment

of these plants means that they will all be producing seeds again within the next two years. © Nicola van Wilgen
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Only one wild elephant left in Knysna

Ensuring that wildlife populations or even entire species survive requires a good understanding of how many individuals
are left. Counting animals, however, is easier said than done. Different methods of counting carry different challenges and
biases and may give contrasting results. At the same time, inexact, unreliable or contested estimates can lead to inaction
or inappropriate interventions. Uncertainty and debate around how many individuals are left often create controversy,
especially in the case of charismatic species like elephants. The challenges are exacerbated when dealing with small
populations of secretive species in low-visibility habitats. A good example of these challenges is the shy Knysna elephant
(Loxodonta africana) living in extremely low numbers in largely inaccessible mountainous terrain.

The Knysna elephant population became increasingly confined to the dense indigenous forests after settlement of the
region by Europeans and declined considerably over the last 150 years. Various attempts to count them show this decline.
A scientific approach in 2003 made use of faecal DNA genotyping from dung samples collected in the forest. This study
reported that it identified five female elephants and speculated that at least one calf and an adult male must also remain.
This result was disputed by forest managers at the time who were monitoring the population through visual and/or
incidental signs of their presence. Nevertheless, since then, an on-going debate about the status of the population has
raged on, fed by mystique and a diversity of perceptions. The need for a reliable and robust count was mounting. The
challenge was on how to do it!

Stefanie Freitag-Ronaldson

el

Sam Ferreira

; The last wild free-roaming elephant in Knysna. This 45-50 year old female was filmed by camera traps in over
140 capture events over the course of 15 months. About 40 camera trap stations (80 cameras) were spaced
evenly across the 185 km? elephant range and she was captured across the entire range. © SANParks
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Two commonly used non-invasive survey techniques are faecal DNA genotyping and camera trapping. For reliable
population estimates from faecal DNA genotyping, dung samples must be less than 24 hours old or the DNA degrades
and genotyping error increases, typically resulting in overestimates. Given the rough forest terrain, evasiveness and small
population size of the Knysna elephants, it is difficult to get enough fresh good-quality dung samples. DNA genotyping
may thus not be the best way to count Knysna elephants. Instead, we used camera traps, which have gained massive
support within the scientific community during the last few years. Camera traps now include “invisible” black flash
technology which take high quality night-time footage, ideal for very shy animals such as the Knysna elephants.

We conceptualised a study in mid-2016 with the help of experienced field rangers and drawing on the existing spatial
database of sightings and signs of the Knysna elephants over the past 30 years. We set up 40 camera trap stations spanning
the entire Knysna elephant range. The trap configuration followed scientific guidelines based on elephants’ habitual use
of trails and roads. We also ensured that gaps between camera stations were small enough to rule out possibilities that an
elephant could reside there undetected for the duration of the survey. The cameras were active in-field and took pictures
of everything that moved past them for 15 months. During this time, photographs of the same female elephant were
obtained during 140 capture events. She was always alone. The cameras did not capture any other elephants. At the end
of the survey we left some stations active to continue to monitor the elephant and we still see her regularly.

Our result went public in February 2019 and generated substantial media and public interest. But, what now? This is
essentially the last free-roaming elephant in South Africa, and the elephant range crosses multiple private- and
state-owned unfenced properties. Thus, SANParks does not own this elephant and cannot decide on a way forward on
its own. SANParks has initiated a dialogue process with diverse stakeholders to better understand the values people have
around the presence of elephants in indigenous forests. Thereafter, and in conjunction with the prescripts of relevant
legislation, discussions on the pros and cons of potential management options for the Knysna elephant will inform a way
forward.

Moolman L,

de Morney MA,
Ferreira SM,
Ganswindt A, Poole
JH & Kerley GI
(2019) And Then
There Was One: a

camera trap survey
of the declining
population of
African Elephants
in Knysna, South
Africa. African

PN RO TR RO VN S LTRSS Ty SR

: Journal of
é The camera trap survey relied on a historical spatial database and local knowledge. With Lizette (middle) N Wildlife Researel,
\, are field rangers, locally known as The Elephant Trackers, Karel Maswati (far left) and g 49: 16-26.

Wilfred Oraai (far right) who have over 30 years of experience tracking the Knysna elephant. © SANParks
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Turning up the heat - experimental observations of predicted
climate warming on the seagrass, Zostera capensis.

Seagrasses are submerged flowering plants found in many estuaries and coastlines around the world. They form structured
habitats that supply food, while also serving as nurseries and refugia, thereby supporting a high diversity of invertebrate
fauna that in turn sustain fish and bird populations. Seagrasses have also been identified as a major carbon sink and buffer
for global carbon emissions.

Seagrasses are, however, under threat and have declined globally by about 30%. This has mainly been caused by human
impacts such as destruction of habitat; through trampling, dredging and anchoring; pollution and reduced water quality,
coastal development, harvesting and climate change. In general, climate change raises sea and air temperatures, alters tidal
patterns, is responsible for rising sea levels, and escalates flood, storm and cyclone events, all with harmful consequences
for seagrass habitats. Daily and seasonal temperature changes affect the temperature range for which seagrasses are
adapted, thus influencing their productivity and functioning. Warming can potentially benefit some temperate species,
living in below optimum temperatures, while intense and extreme high temperatures for instance from heat waves,
negatively affects growth and distribution of these important plants.

|’
\ ) ‘i As environmental thresholds are exceeded, seagrass populations are forced to acclimatise and adapt or die. One acclimation
Cloverley Lawrence strategy is a change in form or morphology, to cope with environmental stress such as desiccation (drying out) or low
light levels. Understanding the ability of seagrasses to acclimate (adjust their response in a single generation) or adapt (a
gradual genetically-driven alteration), is important to understanding how they cope with warming, and determine their
continued survival.

a) b)
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Large-leaved (+20.7cm) (A) and small-leaved morphotypes (8.6 cm) (B) of
Zostera capensis from Langebaan Lagoon. © A.J. Smit

The dominant seagrass in South Africa, Zostera capensis, once found in most estuaries and bays, has all but disappeared
with only a few extensive stands now remaining - consequently leading to Zostera being listed as “Threatened”in the IUCN
Red List database. One population is found in Langebaan Lagoon, an intertidal marine lagoon which forms part of the
West Coast National Park connected to Saldanha Bay harbour. Mapping studies show high variability in the distribution
of Zostera in the lagoon with substantial declines in coverage in some years, while field observations found significant
spatial and seasonal variability, with severe diebacks in summer. Several factors may be responsible for these declines,
including impacts of dredging of the harbour and trampling, possibly while collecting bait, as well as higher summer
temperatures. Local environmental variability produced a small-leaved form or morphotype in the upper intertidal zone,
and large-leaved populations in low intertidal and subtidal areas, each supporting a distinctly different community of
associated invertebrate fauna.
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In Langebaan small-leaved populations occur at the head of the lagoon and receive protection from direct human activity
through the Park’s zonation scheme. Large-leaved populations on the other hand, occur closer to the lagoon mouth where
low intensity leisure activities such as surfing, boating and bait collecting are permitted. Climate-change induced warming
is predicted to promote greater declines in Zostera with severe consequences for associated invertebrate communities,
and knock-on negative effects on other trophic levels in the ecosystem.

The study aimed to test the hypothesis that small-leaved populations perform better in response to heat stress than
large-leaved populations. This would determine the resilience of seagrass sub-populations to warming and enable
predictions of the potential for expansion of seagrass stands under increasing temperature scenarios. Both morphotypes
displayed similar structural responses in the decline of leaf size, leaf/shoot densities and biomass in heated compared to
ambient temperature treatments. However, physiological differences showed a higher photosynthetic rate and greater
accumulations of carbon and nitrogen in small- compared to large-leaved forms under warming. Greater storage of carbon
particularly in the root system allows seagrass populations to recover from periodic stressors such as smothering, disease
and fouling. Therefore large-leaved populations of Zostera are likely more vulnerable to warming and possible threat
from disease and fouling, and as a result less resilient than small-leaved populations. These findings align with an earlier
study that reported severe loss of large-leaved stands of Zostera in Langebaan Lagoon, and highlights the importance
of understanding acclimation strategies that allow habitats to persist and maintain productivity and functioning under
climate change.

Small-leaved populations of Zostera capensis in Langebaan Lagoon. © Cloverley Lawrence

Conservation measures that minimize direct impacts can be effective in protecting seagrass habitats, and possibly enhance
their resilience to indirect impacts. Efforts to maintain and restore seagrass habitats both locally and nationally, need to be
stepped up to include reducing direct disturbances from human impacts such as trampling, as well as managing indirect
impacts such as pollution and harbour-related activities. Raising awareness of the value of seagrasses in sustaining viable
marine ecosystems, to many levels of management and governance is also important. In addition, establishing effective
monitoring programmes that track variability in seagrass habitats is critical to inform management strategies, and in so
doing support the continued provision of their essential ecosystem services.

Large-leaved populations of Zostera capensis in Langebaan Lagoon. © Cloverley Lawrence
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Shining a spotlight on sharks:
towards better understanding important ocean predators

Sharks have not traditionally received as much research attention as marine mammals and commercially important
fish species. However, the important role of sharks in the structure and function of marine ecosystems through
regulation of prey population size and behaviour has seen increased interest in their ecology and conservation.
Collaborations between SANParks and 54 scientists from >70 local, national and international institutions resulted in
five shark publications in 2018/19 alone.

Photo identification of individual sharks

Scientists are continuously looking to employ research methods that are cost efficient, applicable to numerous
individuals and that have low to no impact on study species. Recognizing individuals within a study species is a
fundamental requirement for population biology and demography research. Many species of sharks and rays have
natural differences in colour patterns, counter-shading (i.e. cryptic colouration of an animal with a dark dorsal
Alison Kock surface and light ventral surface) and fin notches which can be used to reliably identify individuals over time.
Photo-identification is the “recognition of individual animals through their distinctive natural markings, recorded
via photographs or video”and is increasingly being used by scientists to study residency and movement, population
size and demographics and social behaviour. We reviewed the application of these methods for sharks to highlight
the advantages, limitations and future directions. Benefits of the methodology include it being non-invasive, reliable
over time, cost effective and accessible to citizen scientists, allowing them to participate in research. The method is
however limited to sharks and rays that have stable, unique features for identification.

Pierce SJ, Holmberg
J, Kock AA &
Marshall AD (2018)
Photographic
Identification of

Sharks. In: Shark

Research: Emerging

Technologies

and Applications

for the Field

and Laboratory

(Eds Jeffrey C

Carrier, Michael Great white sharks have distinctive notches on the trailing edge of their dorsal fins which

R. Heithaus, Colin can be used to reliably identify individual sharks for up to 20 years. © Alison Kock

A. Simpfendorfer).
CRC Press.
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Shark behaviour and physiology

Great white sharks are famous for breaching out of the water to capture agile Cape fur seals. As the largest of the
predatory sharks (6 m total length), coupled with being endothermic, this behaviour is not unexpected. On the other
hand, basking sharks (10 m total length) are ectothermic filter-feeders and traditionally thought of as slow and lazy.
Our research challenged this perception of the physiology of these large filter-feeders. By using a combination of

Johnston EM, Halsey
LG, Payne NL, Kock

AA, losilevskii

video footage of breaching white and basking sharks, and biologgers attached to basking sharks we demonstrated G, Whelan B &
that basking sharks breach completely out of the water at similar vertical speeds to great white sharks (18 km.h™). Houghton JDR
However, for basking sharks, breaching comes with a higher energetic cost and subsequent recovery time, almost (2018) Latent
double that of a great white shark. Our results also demonstrate that similar body designs can be well suited to very power of basking

different lifestyles. sharks revealed

by exceptional
breaching events.
Biology letters,

14 (9), 20180537.
https://doi:10.1098/
rsbl.2018.0537

A basking shark breaching off the coast of Ireland. Exactly why basking sharks breach still
remains a mystery, but it may serve to communicate dominance, attract mates, get rid
of parasites, aggregate prey or evade predators. © Bren Whelan/Dongal Climbing
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Shark movements

Understanding the movement and habitat use of great white sharks is essential for devising improved conservation
and management strategies for these vulnerable predators. Fifty-one sharks were tagged with acoustic transmitters
and monitored on an array of tracking receivers in False Bay, Cape Town. We found that sharks visited specific inshore
sites between Muizenberg and Strandfontein beach most frequently, there was higher shark occurrence around
Kock AA, midday, and a peak in occurrence in 2005, when human-shark interactions also peaked. It is recommended that these
Photopoulou T, sites be included in Table Mountain National Park marine protected area and/or recognition as Ecological or Biological
Durbach I, Mauff K, Significant Areas in marine spatial planning.
Meyer MA, Kotze D,
Griffiths CL & O’Riain
MJ (2018) Summer at
the beach: spatio-
temporal patterns
of white shark
occurrence along the
inshore areas of False
Bay, South Africa.
Movement Ecology,
20186:7. https://
doi.org/10.1186/
$40462-018-0125-5

A tagged great white shark at Seal Island, False Bay. © Alison Kock
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184 185 186 187 188 184 185 186 187
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- s« o 0 O - |
Visits (n/mth) 54 100 300 500 Transitions (km/mth) 25 25 250

Sharks occurred more frequently at inshore sites during spring and summer months, and along the northern and
northwestern shores of False Bay, compared to the rest of the bay. Sharks transitioned most frequently between four
adjacent beach sites that encompass the most popular recreational water use areas in Cape Town, highlighting the
need for ongoing shark safety and awareness to mitigate conflict.
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Predator-prey interactions

Sevengill sharks are large, coastal sharks that feed on Cape fur seals, other sharks and fish. One of the most popular
SCUBA dive sites in the world used to be inside the Table Mountain National Park marine protected area, where up to
70 of these sharks could be encountered on a single dive. This all changed with the arrival of a pair of shark eating killer
whales. These killer whales selectively ate the energy-rich livers of the sharks and left the rest of the carcass on the
seafloor. Besides being a novel predator-prey interaction for South Africa, the bigger impact of these predation events
was that the sevengill sharks fled the area and abandoned the aggregation site, demonstrating the large impact apex
predators have on shaping ecosystems.

A pair of male killer whales, nicknamed, Port and Starboard (because their dorsal fins bend over to the left and right
respectively) are the prime suspects in the deaths of several sevengill sharks at Millers Point, TMNP. © Alison Kock

123456
8.3 0l

Bite and tooth impressions found on several sevengill shark carcasses revealed that the killer whales had bit onto
the pectoral fins and ripped open the body cavity to access and consume the energy-rich liver. © Alison Kock
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Engelbrecht TM,

Kock AA & O'Riain
MJ (2019) Running
scared: when
predators become
prey. Ecosphere,
10 (1). https://
doi.org/10.1002/
ecs2.2531
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Future research priorities for great white sharks

WHITE SHARK RESEARCH PRIORITIES
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The top ten future research priorities for great white sharks determined by 43 scientists and managers from around
the world. To date South Africa’s rich history of great white shark research has been evidenced in the ~20% of
scientific publications on the species originating from this region. Scientists and managers generally agreed on
research priorities, except for the theme “public perception and media portrayal” which was prioritised by managers,
but not scientists. Greater collaboration among scientists, and between scientists and managers to channel limited
resources to the most pertinent questions is a key priority.

Scientific infographic by David “Ed” Edwards—www.dgedwards.com.

SANParks will continue to play a major role in research and monitoring of threatened sharks in South Africa. Currently,
research is being conducted across several marine protected areas and coastal parks, using a combination of
photo-identification, baited remote underwater video-camera surveys (BRUVs) and animal tracking to better
understand the ecological role of these ocean predators and the growing pressures they face.
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Widespread exposure to poison in urban predators

Pesticide exposure is a leading threat to biodiversity worldwide and toxicants used by people often kill wildlife species
indiscriminately. Although unintended, pesticide exposure can influence population dynamics and potentially escalate to
ecosystem level impacts, if toxicant exposure affects numerous species across trophic levels. Anticoagulant rodenticides
(AR; rat poisons) are the primary chemical method used to control rodents across the globe and cause death by internal
bleeding up to 10 days after lethal dose ingestion. Rat poisons are known to bio-accumulate across the levels of the food
chain and therefore threaten non-target species.

We investigated the prevalence of rat poison exposure in seven predator species within the Cape Town district from a
mixture of natural, urban and agricultural areas. The study also aimed to assess whether spatial, temporal and demographic
factorsinfluence caracal risk of exposure. Sampling was focussed on caracals (n = 28) as it was part of a larger caracal ecology
study where caracals were captured and fitted with GPS enabled radio-collars. Liver samples were collected from collared
caracals which died during the study, as well as opportunistically collecting carcasses of those killed by motor vehicles.
Samples were also obtained from cape clawless otters (n = 9), large-spotted genets (n = 4) and one honey badger, water
mongoose, small grey mongoose, and cape eagle owl obtained opportunistically from roadkill. Samples from all species
were tested for eight rat poison compounds to determine the amount of exposure and prevalence of each compound. For
caracals, we also tested spatial, demographic and seasonal risk factors of AR exposure using generalized linear models.

At least one of the four most toxic AR compounds was detected in six species. Exposure was high for caracals (92%) and
81% across all species. Multiple compounds were detected within individual caracals, genets and the cape eagle owl. The
highest concentrations of rat poison were detected in two genets (Fig. 1) and proximity to vineyards was a critical exposure
risk factor for caracals.

While vineyards do not use rat poisons to protect their crops, they do host commercial hospitality businesses where rat
poisons are used and may thus provide a pathway of exposure between caracals that forage in vineyards and the poisons
used at commercial structures. Large spotted genets thrive in urban areas and are generalist omnivores that feed primarily
on rodents and invertebrates. While rat poisons are considered non-toxic to invertebrates, invertebrates (e.g. cockroaches)
can accumulate lethal levels after prolonged exposure. This may explain the high AR concentration levels found for genets.
However, it seems that genets are capable of high levels of accumulation without showing adverse effects, as is the case
with some felids. A surprising result was that 50% of cape clawless otter were exposed to rat poisons. This suggests that
otters may also be directly exposed via contaminated water or invertebrate prey affected by contaminated water since
many of these water bodies are located close to formal and informal settlements where rat poisons are known to be
broadcast by hand. Rat poisons have also been detected in marine vertebrates and invertebrates after island rodent
eradication programs and thus it is possible that poison baits can travel to aquatic systems via surface run-off.

Laurel Serieys

Species vary in their sensitivity to the effects of rat poisons. Some species are vulnerable to the effects and can die directly
from exposure while others are tolerant and can withstand sustained sub-lethal exposure. Nevertheless, rat poisons can
be an important contributor to mortality and may be an overlooked threat to wildlife populations already vulnerable to
habitat loss, vehicle collisions, poachers and fire. Targeted mitigation should include a mix of environmentally responsible
policies that reduce the use of rat poisons, particularly in areas near wildlife habitat.
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Figure 1. Average residue concentrations of the four main anticoagulant compounds detected in genets (n = 4) and 666: 581-590.
caracals (n = 24). Anticoagulant compounds were only detected in trace amounts in samples from four otters.

SCIENCE STORIES

I Genet (75% exposed) I8 Caracal (79% exposed)




SOURCES OF POISONS _ HIGH EXPOSURE OF
M ‘F | WILD PREDATORS
K =) 70 “RAT POISON”IN
S ol CAPETOWN
27 ’;:
NOT CERTAIN HOW

CAPE CLAWLESS
OTTERS ARE EXPOSED
TOPOISON

N

44%

n=9 POISONSTARGET

RODENTS

e/ |

! PREDATORS ARE

EXPOSEDTO
VHEN




s

5 -
< l‘n“.lv‘-'~ N

)|

LY INEX g
I a0 L
.t N © ) d
. &« .,\\-‘:“:EAI’,‘SOV’?KOCI( TR







EAR G

PU IS




PUBLICATIONS

Science in SANParks
Peer reviewed journal articles and conference attendance

Presenting research findings conducted during the course of a year at conferences, or as peer reviewed publications
in journals or book chapters, ensures that the knowledge that is generated within SANParks is shared with the larger
scientific community.

For the year April 2018 until March 2019 a total of 123 peer reviewed articles and book chapters were published by both
internal SANParks staff and external researchers on research conducted in the SANParks protected areas. SANParks
staff was either lead author or co-author on 57 of those articles (46%), showing the productivity of the group. Of the
57 internally authored articles in 2018/2019 SANParks staff members were lead author on 14 and co-author on 43 (this
differs slightly from the official reported numbers due to late submissions (Fig. 1)).

. Internal
! External

Chenay Simms

2017/2018 2018/2019

Figure 1. Affiliation of the authors of papers published on SANParks protected areas for the 2017/ 2018
and 2018/2019 reporting periods. Internal refers to papers with a SANParks affiliated author.

In 2018/2019 articles were published in 43 different journals with the largest number being in Koedoe and Plos One.
A good spread was seen across local and international journals, highlighting that SANParks science is reaching a wide
and varied scientific audience. Ninety three of the articles published, were in peer reviewed journals with an Clarivate
Analytics impact factor with twenty eight articles published in journals with Impact scores > 3 (Fig. 2). The remaining
twenty four articles and six book chapters accounted for publications in “non-rated” journals.

2018/2019

0-1 1-2 2-3 3-4 4-5 >5
Impact Factors

Figure 2. Journal impact factors of papers published on SANParks protected areas.
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The distribution of articles published per park in 2018/19 was very similar to the previous year (Fig. 3). Whilst there were
many more publications in Kruger and the Garden Route National Park in 2017/2018, in 2018/2019 the smaller parks
that previously had no publications, like Tankwa Karoo, showed an increase in publications. These are natural variability
as expected between years. In total 14 of the parks had journal articles published from work done in the parks with 11
articles from studies across multiple parks. The 23 publications in the ‘Other’ category included SANParks authors but were
not specifically associated with a particular park. This year the Marine related articles were included in the park totals as
opposed to 2017/2018 where they were treated as a standalone category.

Publications per Park

L1 Augrabies 0
[Pl TFCA 0
|3 Marakele 0
B 6 Marine 0
i1 Table Mountain 14
| I Richtersveld 14
H 3 Golden Gate 14
] Kalahari 14
0 Namaqua 2 i
[ 1 Mokala 2 i
t1 Karoo 2 i
[ ) Mountain Zebra 2 i
M2 Camdeboo P |
0 Tankwa Karoo 4 I
B 5 Addo Elephant 5 B
[ ] Mapungubwe 5 [
14 Multiple Parks 11
[ ) Garden Route 11
] Other 22
-} Kruger 51
2017/ 2018 2018/ 2019

Figure 3. Number of papers published for the various SANParks protected areas — April 2017 till March 2019

During the past year SANParks staff presented either oral presentations or posters at 39 conferences, 28 of these were
at National Conferences and 11 at International conferences (Fig. 4). The Garden Route Interface meeting and the
International Savanna Science Networking meeting (SSNM) are both hosted by SANParks and form an important part of
knowledge exchange between scientists and researchers doing work within SANParks. Eight presentations with SANParks
as lead author were given at the Garden Route Interface meeting and four were given at the SSNM and many more staff
were co-authors of presentations at these two meetings.

Conference Presentations - 2018

Other*

National Global Change Conference

The Conservation Symposium

17th Annual Savanna Science Networking Meeting ;’

Rl T T T T T T T T

0 1 2 3 4 5 6 7 8 9

Figure 4. Platform Presentations given at National and International conferences by SANParks staff — April 2018 till March 2019
(* 19th Marine and Coastal Educators Network Conference,1st SADC Groundwater Conference, 40th Fynbos Forum,
45th Symposium on Management of Biological Invasions, African Rhino Specialist Group,European Association of Zoos
and Aquaria, Grassland Society of Southern Africa Annual Symposium, SAEON Indibano (student conference)
SANCIAHS Hydrology Symposium, South African Wildlife Management Association Conference, SPARC
AfricanRegional meeting, Stockholm Seminars, Sustainability Research Unit (SRU) Associates Symposium)

In addition to formal conferences SANParks staff were also involved in many workshops, forums and invited presentations.
Peer review of journal articles and examination of theses are some of the ways SANParks staff gives back to the larger
scientific community. In total 46 peer reviews of journal manuscripts were performed, 16 external postgraduate
dissertations were examined and 12 editorial roles for scientific journals performed.

Information sharing to the general public took place in the form of popular articles and interviews for press, radio and
television. Future plans for getting key messages across to the general public focus on online resources, such as blogs,
videos and social media platforms. This will allow SANParks science communication to reach a wider audience more easily
and efficiently.
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Shaping and developing a research strategy for SANParks

The past year saw significant energy invested and progress made towards the development of an overarching
and guiding research strategy for SANParks. The strategy, currently in final draft form, will facilitate and enable
the generation, improvement and sharing of knowledge, information and experience. It further aims to build
organisational capacity to more effectively manage biodiversity and share appropriate opportunities and benefits
in and from national parks in an ever changing socio-ecological context. It underlies the ethos of adaptive
management and encourages learning through doing by monitoring, evaluating, reflecting and reporting
progress. At the same time, it recognises that adequate capacity, resources and enabling as well as supporting
infrastructure underpin effective implementation of biodiversity and social-ecological research and monitoring.

Initial workshops in Skukuza and Rondevlei involved most SANParks scientists and biotechnicians. They were
J required to think outside of their comfort zones in a process of horizon scanning for the most critical influences,
drivers and risks for SANParks in the medium term (5-10 years). Based on this process, eleven broad research themes
were identified. As a second phase, and based on the horizon scan and theme articulation, a questionnaire was
distributed to senior and middle managers within the organisation. Seventy-nine completed questionnaires were
received from 13 national parks, 3 regional offices and various corporate colleagues. In total, these covered staff
from 11 different departments (park managers, conservation and ranger services, tourism and hospitality, people
and conservation, corporate/regional, biodiversity social projects, finance, park planning and development,
governance, scientific services). Respondents were asked to rank potential influences on SANParks at two scales, namely
nationally/organisationally and at park level.

From the survey it is evident that, within the organisation, scientists and non-scientists are largely in agreement on the
most important influences faced by the organization going forward (Fig. 1). The five major influencers were considered
to be climate change (and large infrequent disturbances), human population growth and resource scarcity, national
socio-politicalandeconomicprocesses (includinglandrestitution),illegal activitiesinsideand outside parks,and changing
societal expectations of what parks are about and the relevance of conservation. Results reflect the reality that issues
considered more important on the SANParks level relate to larger-scale, national, organizational and societal processes
whereas issues considered more important at the local scale are often operational aspects experienced at the park level.
Differences in “importance rating” between the SANParks scale and park/region scale provide some guidance in terms
of appropriate scales for researching various issues.

0 /w The SANParks Research Strategy will provide a strategic framework and principles to strengthen and direct internal

d and collaborative research practices. The key objectives of this strategy are to outline and articulate (a) the approach
and principles underpinning research and research collaboration within and in conjunction with SANParks; (b) how the
internal research function of SANParks seeks to support and influence strategic planning, implementation strategies
and monitoring and evaluation activities; (c) pertinent research themes, linking across multiple scales, requiring specific
attention and focus in the next 10 years, acknowledging the dynamic nature of research; and (d) enabling conditions for
research in the SANParks context.
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Figure 1. Scientist and non-scientist SANParks colleagues agreed on the top six most important influences

facing SANParks in the next 10 years (encircled in orange). Many of these influences are beyond the
direct control of SANParks, yet mitigation, adaptation and preparation may be possible.
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Koedoe - advancing a scientific journal
to capture conservation management evolution

On the 60th Anniversary of the SANParks in-house journal Koedoe, Jane Carruthers and Llewellyn Foxcroft reflected on its
rich history, celebrating 6 decades of publications that have shaped our collective understanding of conservation science
and management paradigms in Protected Areas.

Even in the early years as a National Parks Board scientist-led annual publication, Koedoe allowed for the exchange of
knowledge in and out of National Parks, establishing productive research networks that would uncover and define unique
biodiversity and ecosystem functioning, but also allow for the application of scientific evidence for decision making in
SANParks. The Journal would eventually come of age in 2013, as a highly respected, peer-reviewed, open access journal,
with its first impact factor rating of 1.48.

Reflecting on just more than a dozen past articles of the 1250 that have been published, they highlight the various
management eras and the shifting the focus of conservation in South Africa and SANParks. From its early years of
descriptive and species inventory-type research, mostly on mammals, but also geology and vegetation, to the 1987
systems view article by Peter Novellie on the inter-relationships of fire, grazing and grass-cover in Bontebok National Park,
to the special issues on Adaptive management (2011), and Tourism in Protected areas (2014), the journal has published
content reflecting the issues that the organisation was grappling with and/or celebrating at the time. It has served not
only to capture the discourse regarding some of the most pressing conservation challenges, but has also allowed for
a space for protected area managers and scientists to deliberate/contemplate the complex socio-ecological systems in
which protected areas are nested.

Danny Govender

Table 1. Status of manuscripts (all categories) submitted to Koedoe between 2008 and 2018. Koedoe data are per calendar year
(excluding Jan-March 2019).

Type 2008 2009 |2010 |2011a |2012 |2013 |2014b | 2015 |2016 2017 |2018
Total 39 37 51 25 42 48 |34 61 52 41 39
submissions
WIETLEETTES 13 30 16 28 |10 17 26 22 9
accepted
Manuscripts | 23 35 25 22 58 |25 37 26 28 15
declined
Articles 20 12 10 32 17 2 |21 21 18 29 17
published

a Includes Special Issue on Adaptive Management, Vol. 53(2).
b Includes Special Issue on Tourism, Vol. 56(2).

In the sea of scientific journals now on offer, Koedoe has stood the test of time and will continue to be a beacon of
excellence in protected area science.

The overall number of page views on the Koedoe website continued to grow from ~180,000 in 2007 to the current ~1
400,000 page views. The number of first time visitors to the Koedoe website has remained relatively stable since 2014.

The drop in number of article downloads may be a consequence of articles being indexed and downloaded from other
platforms (Fig. 1).

Koedoe statistics

The number of submissions in 2018 remained similar to the previous years,
with 39 manuscripts submitted. Submissions appear to increase in the years
following the publication of special issues (2011 and 2014). 17 articles were
published in 2018 (Table 1). To improve the long-term standing of the journal
an increase in high-quality submissions is needed.
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400000 1600 000,00
350000 / 1400 000,00
300000 1200 000,00

250000 1000 000,00

200000 800 000,00

Number of visitors and article downloads
Number of website pge views

150000 E— — 600000,00
100000 — 400000,00
50000 — — 200000,00
0 - 0,00
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
= Unique Visitors| 20 12602 | 30628 | 35383 | 45236 | 52882 | 87836 | 156141 | 149425 | 130682 | 175659 | 158006
Downloads 6356 | 76987 | 122819 | 186764 | 267546 | 285478 | 365890 | 339440 | 165937
No. of visitors 52 19919 | 54008 | 62814 | 87004 | 105654 | 163617 | 301408 | 281700 | 226333 | 259458 | 253473
Page views 178957 | 178957 | 323395 | 353619 | 408309 | 437987 | 756880 | 1158415 | 979519 | 797460 | 943484 [1464186

Figure. 1. Number of visitors and articles downloaded between 2008 and 2018 from the Koedoe
server; unique visitors refers to first-time visitors to the website; number of visitors includes
repeat visits. Koedoe data are per calendar year (excluding Jan-March 2019).

© Stef Freitag-Ronaldson
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Research projects registered within SANParks

As custodian of South Africa’s national park estate, SANParks makes use of engaged science to produce reliable and
relevant information that can contribute to the responsible management and conservation of its assets. As such, SANParks’
in-house researchers co-learn with other national and international researchers as well as with conservation planners,
practitioners, policy makers and the public. Such socially engaged science promotes knowledge exchange as the focus
shifts from knowledge transfer to knowledge co-production. The number of management relevant research projects
registered with SANParks is one of the key indicators of this engaged science.

In total, 78% of the 314 registered research projects in 2018/19 were rated as essential and/or important to SANParks key
issues, aligning with research themes identified in the draft SANParks research strategy. These research projects relate to
themes such as ecosystem structure, function and process, ecosystem services, sustainable use, global environmental
change, adaptive governance, cultural heritage, integrated land-use and effective (Fig.1) social engagement. SANParks-
embedded scientists were demonstrated to play a key role as facilitators and leveraging agents of external research effort
to meet organisational knowledge needs.

\ Tourism
- Technological Advancement
\ Societal engagement and influencing societal constructs

== PA Effectiveness Stef Freitag-Ronaldson

\ None

\ Integrated Landuse

Global Environmental Change

- Financial Sustainability

[ Ecosystem structure, function and process
E Ecosystem services and sustainable use
E Cultural Heritage

= Adaptive Governance

Figure 1. Registered research projects for 2018/19 according to research themes.
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PERSPECTIVE

Although 2018/2019 saw various new
appointments in Scientific Services, we also had
some colleagues retire or taking up new
opportunities in other organizations.

Celebrating a career spanning more than three decades
in forest conservation: Wessel Vermeulen retires

Dr Wessel Vermeulen took early retirement at the end of
. March 2019 after a career spanning more than 30 years in
? the conservation of the forests and fynbos of the Garden

‘ Route. Wessel's career began at the Forestry Directorate

‘?‘,‘ 9 at the Department of Environment Affairs in Pretoria,
7 after completing a BSc Forestry degree at Stellenbosch

> University. After completing BSc(Hons) at the University

| of Pretoria, and longing to escape the big city, Wessel
Stef Freitag-Ronaldson transferred to Knysna in January 1989. He headed the
Indigenous Forest Planning section, enjoying the field
and scientific aspects far more than his administrative
responsibilities. Wessel spent a number of years guiding

\
£
"z ! the development of scientific management systems for
o, e the Amatole indigenous forests of the Eastern Cape before

pursuing his MSc and PhD studies. Wessel joined SANParks’
Scientific Services team in 2005, with the transfer of the
management of indigenous forests from the Department
of Water and Forestry (DWAF) to SANParks.

Johan Baard

| T -
- = -

"

Y
Graham Durrheim

Wessel with his “wat sal ek s&”
smile. © Melanie de Morney

T

Wessel has retired early to devote more time to
his other interests, specifically animals and travel.
Wessel is a long-standing volunteer at Knysna
Animal Welfare and completed courses in animal
psychology. Despite a large assortment of pets at
home, Wessel and his wife Cobri frequently doctor,
foster and nurture animals until homes are found.
Wessel has also enjoyed travelling through Southern
Africa in his trusty bakkie, Spoednik, and plans to
venture further afield now that he is unconstrained
by leave days and work commitments. Wessel’s
humble, unassuming, deep thinking and quietly
assertive manner have been a hallmark of forestry
science in  SANParks. His gracious humour,
thoughtful wisdom, mentorship for passionate
young scientists, and gentle sharing of longer-term
context and institutional memory will be sorely
missed in the Garden Route. Go well, dear Wessel!

Wessel's gift and passion for connecting with
and caring for animals, expressed here on
Mandela Day in 2016. © Jessica Hayes
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Farewell‘mamma’ Wendy

DrWendy Annecke joined SANParks in 2011 as the Social Scientist for the Cape Region. She brought a wealth of experience,
moving from an established career working on topics such as access to energy and resources by people in rural settings. As
a social scientist in SANParks, her work included ensuring sustainable access to natural resources and benefits from parks,
particularly in Agulhas and the Kalahari. She also took a keen interest in the cultural history of parks, including careful
investigative work into the 500 year-old skeleton of a woman recovered from Perdekloof Gorge in Tankwa Karoo National
Park. In 2013 she was appointed as general manager of the Cape Research Centre. As a manager, Wendy saw both the
importance of strategic research vision and building a strong, happy and motivated research team. Her love of people and
careful attention to each individual’s needs and strengths saw at least six staff members register for post-graduate studies
and the research centre grow into the vibrant and engaging place it is today.

p
1 \

Committee of Inquiry into rhino horn trading feasibility. She will be remembered for her tireless work in this regard, and
particularly for persevering in very trying circumstances. While she admitted that her effort had come at considerable
personal cost, her dedication served as an amazing example of the impact of a resolute individual. Wendy challenged
staff to think very differently about people and conservation and the integral role of people and their wellbeing in better
understanding and managing protected areas. She ensured that people and social science were placed firmly, not only
on the Cape’s research agenda, but also in the everyday consciousness of her colleagues. She leaves a large gap, not only
in research expertise, but also in her guidance, mentorship, and the way in which she was always available to all staff. We
miss you dearly!

\
/ i / A. Wendy has adeep love for nature and concern for the environment. During her time at SANParks she served on the Minister’s

Nicola van Wilgen
and colleagues

Wendy and partner Don with field assistant
Willene Saunderson, in the Kalahari dunes
she loves so much. © Charlene Bissett

; Wendy always smiling — work or play. © Top: Carly Cowell; Bottom L: Kyle Smith, R: Melodie McGeoch

STAFF NEWS



PERSPECTIVE

Angela and Carly are off
on new and exciting journeys

Angela Gaylard has a long history with SANParks, going back to her PhD fieldwork days when she was a student based in
Shingwedzi. She soon joined Scientific Services on contract as coordinator of research in the north of Kruger National Park.
Starting in 2006, Angela was based in the Garden Route as regional ecologist for the frontier parks. In April 2018 it was time
for a change and Angela took up a position as Head of Science Support at African Parks Network. In her new capacity she
continues to be involved with science-management interaction in parks across Africa.

Carly Cowell, who started with SANParks in 2010 as the regional ecologist for the Cape parks, took up a position as a
Senior Science Officer and head of the Scientific Authority for Flora at Kew Gardens in London in 2018. Carly was a font of
knowledge on all things botanical, with a key understanding of fynbos ecology and plant identification. As the first regional
ecologist in the Cape, she fostered trust between managers and scientists and paved the way for fruitful relationships. She
was also the key planner for field trips; from equipment to catering and transport.

We will dearly miss these two, as colleagues and friends, and remain grateful for their inputs over the years. We trust that
the skills they learned in SANParks will be put to good use in their new roles and we wish them the very best as they
continue to be involved in conservation.

Nicola van Wilgen
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- Farewell Angela and Carly - we wish you all the best. © Cathy Greaver
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A new Wendy has joined
Cape Research Centre as General Manager

| Wendy loves wild places; four short words that have led to many adventures such as =
spending time with yaks in Langtang, Nepal (2011). © Guy Dutson

In January 2019, the Cape Research Centre(CRC) received a new general manager, Dr. Wendy Foden. Wendy has broad
experience in conservation and climate change. She led SANBI's Threatened Species Programme before joining the IUCN’s
Global Species Programme in Cambridge, UK, as leader of their Climate Change Programme. Some of the adventurous
highlights of her work there, included being “bundled up in the Arctic to strategise about polar bears, following Ebola drills
to work on West African bats, running a coral workshop on a yacht in the mediterranean and trying to discuss Asian rhinos
while keeping a straight face over insanely hot Nepalese curry”. She also chairs the IUCN Species Survival Commission’s
Climate Change Specialist Group, an international group of experts who help to translate science into practice and policy.

But home is where Wendy’s heart is; she returned in 2013 and joined Stellenbosch University to work on climate
change impacts in Africa. One of the most exciting things about her time at SANParks so far, has been participating in
park management planning and assessment, and seeing what on-the-ground implementation really involves. Helping
SANParks to prepare for climate change, and supporting a strong and happy team of CRC science staff are some of her top
priorities.

STAFF NEWS



PERSPECTIVE

Joining SANParks’ Scientific
Services as a
Regional Ecologist

Abel Ramoelo joined SANParks in September 2018 after
about 15 years of service with the Council of Scientific
and Industrial Research (CSIR) where he grew from Junior
to Principal Research Scientist: Remote Sensing. He has
extensive experience in undertaking remote sensing
research for addressing issues related to natural resources,
environmental and biodiversity conservation. During his
time at CSIR he already worked with SANParks scientists on
various projects in the Kruger National Park. He completed
a PhD in ecological remote sensing from the University of
Twente (The Netherlands)in 2012. Abel is excited to join such
a dynamic, multidisciplinary and dedicated team upholding
SANParks’ mandate. His current role expands beyond
research to science - management coordination, which
fosters the development of research that directly addresses
biodiversity problems on the ground. Beyond SANParks, he
is appointed by several Universities as research associate or
fellow, and also as an editor for one of international remote
sensing journals. Abel looks forward to contributing to the
SANParks’ research strategy and other relevant initiatives
within the organization. Abel is a passionate runner and has
completed a number of marathons.

$TE
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My Road to SANParks -
Nkabeng (Bennie) Mzileni

When | was first approached to conduct my doctoral
research in Kruger National Park (Kruger) my initial
reaction was to decline. In my mind, everyone was doing
research in Kruger and there really wasnt much left to
discover. That was me being naive; evidently there was
more research to be done and a full-fledged doctorate
came of it. In those three years in the field and living
in the Kruger | became inculcated into the SANParks
culture; | call it a culture because it is more than just an
organisation. The staff integration, the friendly faces and
the dynamic environment made it appealing as a lifestyle.
The quality of research and the experiences stayed with
me in subsequent years and somehow SANParks kept
featuring in my activities. Little did | know that as a result
of my engagement with the SANParks culture | would
become part of it. When the opportunity came to become
a permanent member, | did not think twice and happily
relocated to Kimberley to take up my responsibilities as
Regional Ecologist for the Arid Region.
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Running is my Culture -
Bheki Mapanga

| have been a keen runner ever since | can remember.
When | was younger, | noticed people taking part in
ultra-marathons such as the Comrades, but | never
imagined being part of it. However, this all changed in
2008, when | joined SANParks as a marine field ranger in
the Tsitsikamma section of the Garden Route National
Park and was introduced to the Otter Trail run, initially as
race marshal. The Otter Trail is a five day hiking trail along
the beautiful, but rugged, coast between Storms River
Mouth and Nature's Valley. Once a year, this magnificent
coastline attracts hundreds of trail runners from all over
the world to take part in the Otter Trail Run, dubbed
“the grail of trail”. In addition to “The Otter” being my
first organised race, it was also my first marathon and
| finished within good time! Since then I've run “The
Otter” eight times and in 2018 received an award of Nl ;
recognition from the race organisers. Subsequently I've d =E

competed in a number of other trail runs as well as the Y| 5 i 3 4 SHITEC b
Comrades and Two Oceans marathons. J

="

| consider myself fortunate to have had the opportunity to take part in these
nature-based activities and have enjoyed nature’s free benefits that SANParks
offers to those of us who participate in trail running. In addition to connecting
with nature, trail runs have afforded me the opportunity to make friends with
people from all walks of life (social), be at peace with myself and with nature
(spiritual), and encounter weird and wonderful nature first hand while doing
what | love (educational).

The trophy received in 2018 for completing the Otter
eight consecutive years in a row. © Anonymous
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A 20 year journey in Kruger

Llewellyn reached a 20-year milestone in 2018, having been appointed
as the KNP Alien Biota Manager in September 1998. For 18 months prior
to that he had worked as a Nature Conservation Diploma student for the
alien plant control section and as a Working for Water assistant in Kruger
National Park, which instilled an interest and indeed launched a career in
invasion biology. While working at the Alien Biota section he completed
his B-Tech and M-Tech degrees, assessing various aspects of the ecology
and management of sour prickly pear (Opuntia stricta). In 2001, he moved
to Scientific Services to take up a role as scientist, developing a research
focus in invasion biology. Experience in managing invasions ensured that
he remained true to the needs and expectations of managers in planning
future research programmes. He completed his PhD at the University of
Cape Town under Prof. Dave Richardson in 2007. Invited to join the Centre
of Excellence for Invasion Biology at Stellenbosch University initially as a
Research Associate, he was made a Core Team Member in 2010.1n 2018 he
was appointed as Associate Professor Extraordinary at the Department of

Botany and Zoology at Stellenbosch University. Llewellyn Foxcroft's 20-year journey in SANParks -
from student to Associate Professor Extraordinary

at Stellenbosch University. © Sandra MacFadyen

Three decades of living the dream

1 April 2018 marked a very special day for three of our colleagues who had all started on their journey with SANParks 10
years previously to the day! This milestone was celebrated together with friends and colleagues, under the most beautiful
African sky next to a magnificent bonfire on the banks of the Limpopo River in Mapungubwe National Park. Our colleagues
had the following reflections on their decade of work with the organisation:

Sam Ferreira, Large Mammal Ecologist

“In ten years | have not slept with a door closed in Skukuza. The twinkle of fireflies and a concocted cacophony of fruit bats,
bush babies, owls, hyenas and the odd lion or leopard greet me every night. | love the sounds and privilege of living in
Kruger National Park day in and day out! In ten years, | have learned more about people than animals. Even though | studied
all the hairy big biting and charging lions, elephants and rhinos, and even a scaly crocodile, | know that saving people by
having nature make a difference for how people live is at the heart of having bush around in future for children to enjoy
and benefit from. The celebration in the middle of the Limpopo River in Mapungubwe National Park with a moonlit vista of
Zimbabwe and Botswana flanked by silhouettes of elephants and hearing people sing along with the rhythms of a village
celebrated this key decadal lesson. And at the heart of this is the complimentary SANParks family that expands horizons
into the wonderful diversity of being a South African”

Louise Swemmer, Scientist: Social and economic research

“What a privilege to have already spent 10 years doing a job that | can honestly say is my absolute dream. | still can’t
believe they chose me! On this journey | have learnt just as much about myself as | have about the people | work with both
inside and outside of SANParks. People, places, perceptions and priorities all matter and each one of us is driven by our
own view of the world that is partly shaped by our past. History matters and so do relationships. Relationships take time,
energy, passion and people (not necessarily money) and in terms of collaborations and working together, be it between
disciplines, departments or stakeholder groups, relationships have the power to trump institutions and paperwork — and
should be nurtured as one of the important building blocks for social relevance, a key requirement for sustainability.”

P
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Mi Cathy Greaver, Regional Ecologist

“I still have to pinch myself when | realise what | have
accomplished in my career since | joined SANParks 10 years
ago. | neverimagined that | will get paid to sit in a helicopter
to count all the animals in some of the most beautiful parks
in the country? Whilst working from the air one also gets
an opportunity to see places and things in the parks where
the general public and even fellow colleagues will probably
never ever get a chance to see. Come to think of it, | believe
that | hold the record as the first coloured lady to have
ever flown in a helicopter counting animals in the entire
Kruger National Park without getting air sick | might add,
which is quite an accomplishment, ask my colleagues! How
about that! My work also entails building and continuously
S nurturing relationships with colleagues and in particular
i : S P park management which in turn facilitates a common
understanding and the on-going process of strategic
adaptive management - and | absolutely love it!".

& Cathy, Sam and Louise celebrating their respective
decades of service on the banks of the Limpopo River
in Mapungubwe National Park. © Corli Wigley-Coetsee
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SANParks is going places academically!
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© Stellenbosch University

Mohlamatsane Mokhatla -
PHD

On 11 December 2018 a PhD was conferred on
Mohlamatsane Mokhatla from Stellenbosch University for
the project titled “Evaluating the effects of changing global
climate on amphibian functional groups of southern Africa:
an ecophysiology modelling approach” The study found
that the rate at which species will have to shift their current
distribution ranges in order to keep up with predicted
rates of climate change by 2080 far exceeds the rate at
which they would have shifted in order to keep up with
the historic climate (i.e. between the Last Glacial Maximum,
= 21 000 years ago and current climate). Two of the three
species considered in his study are expected to significantly
lose suitable climate space by the turn of the century
(2080). Mohlamatsane was supervised by John Measey, and
co-supervised by Ben Smit and Dennis Rodder.

© Marna Herbst :

Deborah Winterton - MSc

Deborah Winterton was awarded her MSc from Nelson
Mandela University for her dissertation entitled “Exploring
the influence of management practice on mesopredator
and herbivore occupancy and interactions” Her study
showed that management practice has a significant effect
on the occupancy of mammal species, and that small
antelope were more abundant outside of the West Coast
National Park on less historically disturbed land. Debbi was
supervised by Jan Venter at NMU and co-supervised by
Nicola van Wilgen (SANParks).
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Ezekiel Kosa and Alison Kock
- Ocean Governance Course

In September 2018, Ezekiel Kosa (marine conservation
manager, Table Mountain National Park) and Alison
Kock (marine biologist, Scientific Services) participated
in a month-long course on ocean governance for Africa
presented by the International Ocean Institute-South
Africa and South African International Maritime Institute.
Five major themes were covered, namely threats and
opportunities related to oceans and coasts, the governance
framework, governance tools, governance in action and
creating a supportive environment for the management of
oceans and coasts.

QUALIFICATIONS AND TRAINING COURSES

Philip Mhlava -
Advanced Certificate

Philip Mhlava, SANParks Scientific Services Research
Assistant, successfully completed an Advanced Certificate
in Nature Conservation in Trans-frontier Conservation
Management with South African Wildlife College(SAWC).
As the top achieving South African student in his class of
2018 (achieving two distinctions in his second semester),
he has subsequently been invited to attend a Conservation
Leadership Pilot Program with SAWC and Erusmus
University (Netherlands), as well as an African Biology Field
Course with Imperial College London.

This year Philip resumes with his pivotal role in biodiversity
training and field logistics with the Organization for
Tropical Studies, and has chosen to continue his studies
on a part-time basis with a course in Project Management
through Business Management Training College (BMT).
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Reflections on 2018/2019

Curating South Africa’s national parks involves a myriad of decisions which must be made on behalf of society, each with
costs and benefits. SANParks’ researchers construct the knowledge foundation for these decisions. By operating from
within the organisation that curates our national parks and by engaging directly with our managers, we have a unique role
in South Africa’s research portfolio. This report provides an overview of the many activities we've carried out in 2018/19.
We hope that it has taken readers on an enjoyable journey through our exciting and varied research landscape, and has
shared our team’s enthusiasm and passion.

All good journeys begin with exploring the landscapes. South Africa’s exceptionally diverse ecosystems provide a
stunningly scenic backdrop to activities such as monitoring threatened species, documenting aquatic animals, exploring
the underwater world of sharks and fish, restoring drylands and understanding inter-tidal ecosystems. Socioeconomic
landscapes span dialogue with rural communities to engaging with stakeholders in parks surrounded by cities, agriculture
and mining. The journey takes us through mopane worm harvesting in Kruger, Tsitsikamma'’s cultural roles and Knysna’s
catastrophic wildfire. We see ants and fire battling savanna trees and soil seed banks helping rehabilitation in the Tankwa
Karoo. New technologies help us track fires from space and follow elusive crocodiles. We wage battle against invasive
aliens while seagrasses tackle climate change and urban predators face long-term poison exposure. We peek at the secret
lives of sharks and sadly, we report on the last wild elephant of the Knysna Forest.

Much of the team’s success results from collaboration and co-learning with scientists, conservation planners, practitioners,
policy-makers and the public, both nationally and abroad. These co-travellers help us to achieve our objective of deeply
engaged science, including through transdisciplinary research across the socio-natural divide. Leveraging capacity
and capital far beyond our reach was possible through our ‘outdoor labs; strong technical and logistical support and
long-term datasets. Many hundreds of researchers have joined us at SANParks-hosted meetings and conferences, enabling
co-learning with members of the public, managers and scientists from across the globe.

Maps of the journey relied on a well-crafted and thoroughly reviewed research strategy. Meanwhile, the role of
embedded research within implementing organisations such as SANParks was evaluated and heralded. A focus on science
communication enhanced our knowledge products and our flagship journal, Koedoe, went from strength to strength.
We celebrate the team’s communication successes, including by listing the wide-ranging and often high-impact papers
and conference presentations. Since the driving roles of policy and research are interchangeable, we also focused on
contributing to national and international agreements and processes such as the Intergovernmental Platform for
Biodiversity and Ecosystem Services, National Biodiversity Assessment and United Nations Convention to Combat
Desertification.

The outcomes of great journeys rely on team member’s grit, determination, hard work and collaboration; each of these
is abundant in SANParks’ research team. Members’ commitment, hard work and dedication to support both conservation
benefits and colleagues are deeply impressive. The multi-decadal careers attest to appreciation of members’ inputs and
opportunities for development, while notes from new members speak of excitement and enthusiasm.

The continuing trail leads to exciting challenges: supporting newly proclaimed marine protected areas, preparing for
climate change, building new partnerships and scanning the conservation horizon for emerging issues. Meeting these
challenges lies in the people who use their outstanding skills, knowledge and passion to curate our parks. SANParks’
research purpose statement calls for leadership, excellence and impact through credible research and robust dialogue.
This report is testimony to the research team’s success.
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DR ABEL RAMOELA

Abel is a Regional Ecologist for the Northern
Region. He likes integrating in-situ and satellite
based observations to facilitate decision-making
processes pertaining to biodiversity conservation
and management.

AVHAVHUDZANI PHOPHE
Avhavhudzani joined the Cape Research Centre in
2016 as a Junior Scientist. Her interest is in climate
change mitigation in national parks, including
carbon footprint assessment and carbon storage

in ecosystems. She is the first accredited carbon
footprint analyst in SANParks. She is currently busy
with her MSc at the University of the Western Cape.

“/ DR CHAD CHENEY

Chad is based at the park planning unit for Table
Mountain National Park and has a broad interest
in alien species management and conservation
planning. Chad recently received his PhD for his
work on improving planning and implementation
of alien species management within protected
areas.

CLOVERLEY LAWRENCE

Cloverley recently joined Scientific Services in

| the Garden Route / Frontier region. Her interests
include coastal and marine ecology, with the aim
of understanding ecosystem functioning, and

key role is providing sound scientific knowledge
to inform how we protect and manage marine
' protected areas.

DANIE PIENAAR

Danie Pienaar is Head of Scientific Services
in SANParks. He enjoys fishing (including for
crocodiles), but his real job is to facilitate and
enable the research function in SANParks.

recognising the effects of threats and pressures. Her

DR ALISON KOCK

Alison is a marine biologist at the Cape Research
Centre and an Honorary Research Associate at the
South African Institute of Aquatic Biodiversity and
the Institute for Communities and Wildlife in Africa.
Her current research focus is on measuring marine
protected area effectiveness and determining

the role top predators play in shaping marine
ecosystems.

BHEKI MAPHANGA

Bheki joined SANParks in 2008 as a field ranger

in the Tsitsikamma section of the Garden Route
National Park. Currently, he is executing his duties
as a bio-technician based at the Rondevlei Office of
Scientific Services.

CHENAY SIMMS

Chenay is the GIS Analyst in the Scientific Services
Department at Skukuza, where she is responsible
for managing the GIS lab and conducting GIS and
Remote Sensing projects for KNP and several other
parks. After finishing an MSc in Environmental

—— Sciences she worked at the University of South
Africa and then at ESRI. However, the lure of the
bush proved to be too strong and she accepted her
current position in 2013.

DR CORLI WIGLEY-COETSEE

Corliis an ecologist based on the Kruger National
Park. She is interested in a wide range of ecological
dynamics and management issues associated
mostly with plant-herbivore interactions in
savannas. She is increasingly aware of the
challenges of producing science in a post-truth
world where communication is key and has
thoroughly enjoyed being part of producing this
research report.

DANIELLE SEYMOUR

Daniélle is a research intern based in the Garden
Route Research Unit. She completed her Honours
degree in Geographic Information Systems and
Environmental Management in 2017 at the
University of the Western Cape.
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DR DANNY GOVENDER

Dr Danny Govender is the General Manager for
research in the Savanna and Arid Parks. She is a
veterinarian and disease ecologist by training,
but is especially interested in the changing role
of protected areas in the 21st century. She enjoys
| acting as a bridging agent between science,
management and policy making.

PROF DIRK ROUX
Dirk is a scientist working in the fields of freshwater
conservation, ecosystem services and processes of
institutional learning and adaptive management.
He is also an Adjunct Professor of Nelson Mandela
University and a member of their Sustainability
Research Unit, where he contributes to supervision
of post-graduate students.

DR IAN RUSSELL

lan conducts research on aquatic ecosystems, and
particularly the linkages between biotic changes
and ecosystem manipulation and management.
Current research focuses mainly on identifying
the drivers of spatio-temporal changes in water
quality, aquatic plants and waterbird communities
in intensively utilised estuaries, and how these are
influenced by management actions. He has served
on the national Ramsar committee since 2012.

JOHAN BAARD

. Johan is a scientist responsible for GIS and
Vegetation Ecology in the Garden Route National
| Park. His main focus is on invasive alien plant

control planning and research, rehabilitation N
planning, plant inventories and managing the S:‘
Geographic Information System of the GRNP. Plant >

collection to expand species lists is his passion.

KYLE SMITH

Kyle is a marine ecologist based at Scientific
Services in Rondevlei. He is responsible for
conducting applied research in the marine and
estuarine environments with a particular focus on
recreational and subsistence fisheries. Kyle enjoys
a challenge and is happiest when in, on, near or
under water.

L

DEBORAH WINTERTON

Debbi recently graduated with an MSc from Nelson
Mandela University. Her dissertation focused on
the effects of management practices on wildlife
populations along the West Coast. She is currently
putting her skills and knowledge of animal ecology
and capture to good use, spending a good amount
of time rambling around the wild Table Mountain.

GRAHAM DURRHEIM

Graham maintains long-term natural forest
dynamics monitoring and research programmes
in the Garden Route forests and oversees the
development and implementation of the timber
harvesting yield regulation system.

DRIZAK SMIT

Izak is the System Ecology, GIS and Remote Sensing
science manager for the Savanna and Arid Research
Unit. He particularly enjoys his job as “translator”in
SANParks - translating management concerns into
research questions and translating research back
into management implications and actions.

JUDITH BOTHA

Judith is the Science Manager responsible for
Knowledge Support for the Savanna and Arid
Research Unit. She particularly enjoys working
with and analysing monitoring data from various
" disciplines and over extended time frames.

LIZETTE MOOLMAN-VAN DER VYVER

Lizette is a Wildlife Ecologist in the Frontier Region,
based at Scientific Services in Rondevlei. Her
special interests and research include elephant
ecology and management and using camera trap
technology for mammal surveys and to investigate
the human-wildlife interface.
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PROF LLEWELLYN FOXCROFT

Llewellyn has a broad interest in the ecology

of invasive species, focusing largely on alien
plant invasions and investigating the processes,

_ | patterns and impacts of invasion and the links to

management interventions. He is Editor-in-Chief
of Koedoe.
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LOUISE SWEMMER

Louise coordinates a range of people-related
research projects falling under social and economic
science related fields. She is primarily interested

in supporting more effective and fair access to

and sharing of benefits flowing from cultural and
natural resources within protected areas, in so
doing building social relevance for the long term
sustainability of conservation and society.

DR LUTHANDO DZIBA
Dr Luthando Dziba is the Managing Executive for
the Conservation Services Division in SANParks. Past

research involved plant-herbivore interactions, land-use

change, woody plant encroachment and how alien
invasive plants influence biodiversity and ecosystem

K services. He has extensive experience in the field of

ecosystem services where he managed three research
groups at the CSIR before starting at SANParks. He
has a strong interest in mainstreaming science into
development planning and policy.

MEGAN TAPLIN

Megan joined SANParks in 2002, proudly serving as

DR MARNA HERBST

Marna has a wide interest in the conservation field,
from studies on small mammals and carnivores to
the connections people experience in nature and
the role protected areas can play in the well-being

* of people. This has led her to expand her research

into recreational activities and the interactions
between people and nature. Currently Marna is the
Regional Ecologist for the Cape Parks.

MELANIE DE MORNEY

an Environmental Control Officer, Social Ecologist,
Communications Manager and Park Manager

in Addo Elephant, Mountain Zebra and Garden
Route National Parks. Megan is passionate about

Melanie is a biotechnician in Garden Route National
Park. She assists with the implementation of

terrestrial fauna-related monitoring and research,

especially invertebrate research. She is passionate
about biodiversity conservation and environmental

conservation.

DR MMOTO MASUBELELE

Mmoto is a Scientist (Landscape Ecology) based

at the Cape Research Centre. His landscape work
focuses on rehabilitation in arid parks. He also leads
the implementation of climate change adaptation
and mitigation projects in national parks and
represents SANParks on various National Technical
Working Groups on Climate Change Adaptation,
Ecosystem-based Adaptation and Land
Degradation.

NANDI MGWADLAMBA

| conserving our country’s rich biodiversity heritage
and spreading the good news about the benefits of

T

education, and has a particular interest in
myrmecology.

S

DR MOHLAMATSANE MOKHATLA

Mohlamatsane joined SANParks in 2016. In addition
to his current role as a social scientist at SANParks,
he has a keen interest in other conservation related
topics including but not limited to the conservation
of African amphibians and the impacts of land-use
and climate change on this most threatened
vertebrate group.

Nandi is the Regional Communications manager
for the Garden Route National Parks managing
communications for three Parks- Wilderness,
Knysna and Tsitsikamma. Nandi has over 18 years
of experience in the communications field and has
worked for the Department of Water Affairs and
Forestry, the South African National Biodiversity
Institute’s Grasslands Programme.

NDIVIWE BALIWE

Ndiviwe is a marine biotechnician based at the
Cape Research Centre. He has a BSc in Zoology

at the Walter Sisulu University and is completing

an MSc on the effects of harvesting on intertidal
rocky shores in Table Mountain National Park, at the
University of Cape Town.
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NELSIWE MPAPANE

.. Nelsiwe is a SANParks junior scientist and Masters
degree candidate at Nelson Mandela University,
George campus. Her research explores the delivery
of cultural ecosystem services in Mountain Zebra
National Park and neighboring Mountain Zebra-
Camdeboo protected environment. Her greatest
life passion lies in exploring the intrinsic values of

[ nature and re-awakening humans’sense of being
one with the natural environment.

DR NICOLA VAN WILGEN

Nicola is based at the Cape Research Centre and
has a general interest in global change, knowledge
management, data analysis and integrated
management of conservation areas to ensure a

| sustainable future.

PAULIVILJOEN
Pauli is employed by Scientific Services as Large
Vertebrate Research Logistics Coordinator. |
have the privilege to work in several parks on
large animals trying my best to make research
operations run smoothly. | particularly enjoy
working on projects that have a direct influence on
conservation management.

ROBIN PETERSEN

Robin is the Freshwater Ecologist: Scientific
Services, Kruger National Park. His research
interests include integrated bio-monitoring of
freshwater ecosystems and understanding cues
and the effects of barriers to the natural migration
of various fish species.
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RUTH-MARY FISHER

Ruth-Mary is the Earth System Scientist also working
in freshwater ecology for the CRC. Her biggest
research project is on fire and soil hydrophobicity

in fynbos ecosystems. She is hoping to complete
her PhD on this topic by December 2019, while also
managing the Freshwater Monitoring Programme
for the Cape Parks.

NERINA KRUGER

Nerina is a Science Liaison and GIS officer at
Rondevlei Scientific Services. Her main function

is to oversee research project administration and
supply logistical support to researchers working in
the Garden Route and Frontier parks. Some other
functions include GIS analysis of monitoring data,
database management and the development of
Cybertracker sequences.

DR NKABENG (BENNIE) MZILENI

Nkabeng is the Regional Ecologist of the Arid
Parks which include Mokala, Kalahari, Augrabies,
Richtersveld and soon SKA. Nkabeng studied
behavioural ecology of large predators but

is not limited to mammals. She is passionate
about exploring the African wilderness in all its
complexities. Happiest moments are spent in the
.| field with coffee, rusks and sounds of the bush.

PETER GORDON

Peter (Paddy) has been working for SANParks for
the past 30 years. He started as an educational
officer, but soon switched over to Park
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Centre for Invasion Biology, focusing on the spatial
distribution of threats to amphibians of the Cape
Peninsula.



Kruger

s
o
£
S
-~
©




APPENDICES

Appendix A: Papers published based on

research conducted in SANParks per park
SANParks authors in bold
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Appendix B: Conferences attended by SANParks staff

Conference /
symposium /
specialist meeting

1st SADC
Groundwater
Conference:
“Adapting to
Climate Change in
the SADC Region
through Water
Security - A Focus
on Groundwater”.

2nd Annual
Garden Route
Interface Meeting

17th Annual
Savanna Science

Networking Meeting

Place

OR Tambo

Conference Centre,

Johannesburg

Sedgefield,
Western Cape

Sedgefield,

Western Cape

Sedgefield,
Western Cape

Sedgefield,
Western Cape

Sedgefield,
Western Cape

Sedgefield,
Western Cape

Sedgefield,
Western Cape

Skukuza, Kruger

National Park,
Mpumalanga

Skukuza, Kruger

National Park,
Mpumalanga

Skukuza, Kruger

National Park,
Mpumalanga

Date

26 - 28 September
2018

2 -4 October 2018

2 -4 October 2018

2 -4 October 2018

2 -4 October 2018

2 -4 October 2018

2 -4 October 2018

2 -4 October 2018

4 -7 March 2019

4 -7 March 2019

4 -7 March 2019

SANParks authors in bold

Author(s)

Petersen R, du Toit W,
VersterV, Strydom T,
Vilhoth Kand Bomo M

Freitag-Ronaldson S

Hayes J, Smith K
and Maphanga B

Moolman L

Roux D

Russell I and Britton J

Smit IPJ

Vermeulen W

Ferreira S

Foden WB, van Wilgen
NJ, Masubelele
ML & Coldrey K

Foxcroft LC

Title of presentation

Hydro-geological
dynamics of
Mpungubwe National
Park. Tuli-Karoo
Transboundry
Aquifer (TBA)

Imagining with

stakeholders —

cooperatively
painting the park’s
desired future state

Exploring the
Knysna Estuary’s
potential watercraft
carrying capacity

When the last
elephant remains

People-place
interactions in
national parks and
their translation
into cultural
ecosystem services

Avian botulism
in the Garden
Route - causes and
consequences

Useitorloseit...
or save it? Tourist
usage of water and
electricity in the
Kruger National Park

Demand for and
constraints with
medicinal plant
harvesting from
the Garden Route
National Park

A poacher’s chase
for a rhino guard?

Preparing for climate
change in South
African National Parks

Exploring patterns
of alien plant
invasions in Kruger
National Park
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17th Annual
Savanna Science
Networking Meeting

19th Annual
Marine and Coastal
Educators Network

Conference

40th Fynbos Forum

45th Annual
Research
Symposium on the
Management of
Biological Invasions
in Southern Africa.

53rd Annual
Grassland Society
of Southern Africa

Symposium

African Rhino
Specialist Group

Arid Zone Ecology
Forum (AZEF)

European
Association of
Zoos and Aquaria

INSAKA
Symposium 2018

Skukuza, Kruger
National Park,
Mpumalanga

Skukuza, Kruger
National Park,
Mpumalanga

Storms River
Mouth Rest Camp,
Eastern Cape

Goudini Spa Resort,
Rawsonville,
Western Cape

University of Venda,
Thohoyandou,
Limpopo

ARC Roodeplaat,
Gauteng, 23-26
July 2018

Gross Barmen,
Namibia

Robertson,
Western Cape

Robertson,
Western Cape

Robertson,
Western Cape

Talinn Zoo, Estonia

Mopani Rest Camp,

Kruger National Park

4 -7 March 2019

4 -7 March 2019

14 January 2019

31 July-3
August 2018

3-6July 2018

23-26July 2018

4-11 February 2019

16 - 18 October 2018

16 - 18 October 2018

16 - 18 October 2018

21-27 May 2018

12-14June 2018

Smit IPJ, Ferreira
S, Greaver C and
PienaarD

Swemmer LK

de Morney M

Sibiya T

Foxcroft LC

Strydom T, Rowe T,
Riddell E, Govender N,
Lorentz S & le Roux P

Ferreira S

Adams T, Brown L and
Bezuidenhout H

Piers L, Samuels Ml
and Masubelele ML

Samuels M.I; Cupido
C.F, Masubelele ML,
Swarts MBV, Van Orsdol
Kand Lynes L.S

Ferreira S

Ferreira S

A multi-decadal
Strategic Adaptive
Management
experiment:
Mega-herbivore
response to droughts
under different
management regimes

Who are our
neighbours? People,
perceptions, places

and priorities

Engaging the youth
in conservation
science

Progress towards the
recovery of fynbos
vegetation in pine

plantation exit areas,
Goudveld,Garden
Route National Park

Invasive alien species
know no boundaries

Pyro-hydrological
interactions in African
savanna soils

Doing more of
not the same

The Ecology of
Namaqualand
Sand Fynbos

Vegetation type

A landscape
functionality
assessment along
biome boundary
between the
succulent karoo and
desert biomes.

Socio-ecological
vulnerability to
climate change of
a small farming
community in
the arid zone of
South Africa

The distraction of
managing distant
wildlife markets
ignores local
social injustices

People well-being
and saving species:
It's all about sex
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Mopani Rest Camp,
Kruger National Park

INSAKA
Symposium 2018 Mopani Rest Camp,

Kruger National Park

Mopani Rest Camp,
Kruger National Park

National Global
Change Conference

University of
Limpopo

SAEONINdIBano Wits Rural Facility

(student conference)
SANCIAHS Skukuza, Kruger
Hydrology National Park,
Symposium Mpumalanga
South African
Wildlife
Management ATKV Klein Kariba
Association Resort, Bela Bela
Conference
(SAWMA)

Spatial Planning
for Protected Areas
in Response to
Climate Change
African Regional
meeting (SPARC)

Calders Hotel, Fish
Hoek, Western Cape

Stockholm Resilience

Stockholm Seminars Gariite, Seddaln

Sustainability
Research Unit
(SRU) Associates
Symposium

Nelson Mandela
University, George
Campus

St Ives, KwaZulu
Natal Midlands

The Conservation
Symposium St Ives, KwaZulu

Natal Midlands

St Ives, KwaZulu
Natal Midlands

12-14 June 2018

12-14June 2018

12-14 June 2018

3 -6 December 2018

16 - 18 September
2018

18 - 20 September
2018

9 - 14 September
2018

14 -15 January 2019

30 November 2018

6 August 2018

5-9 November 2018

5-9 November 2018

5-9 November 2018

Petersen R and
Riddell E

Smit IPJ, Roux D,
Swemmer L, Boshoff
N and Novellie P

Swemmer LK,
Mdungasi P, Mmatho
W, Shibambu D,
Landela R and Twine W

Phophe A and
Masubelele M

Smit IPJ

Strydom T, Rowe T,
Riddell E, Govender N,
Lorentz S & le Roux P

Swemmer LK

Foden W

Roux D

Roux D

Cheney C, van
Wilgen NJ, Foxcroft
LC, McGeoch MA
and Esler K.J

Ferreira S

Winterton DJ and
van Wilgen N

How do we monitor
the socio-ecological
benefits of
implementing the
Ecological Reserve?

Protected areas
as outdoor
classrooms and
global laboratories:
Intellectual
ecosystem services
flowing to-and-from
a National Park

“It's not about the
worm” - the impact
of resource use,
Kruger National Park

Taking the first step
to reduce carbon
emissions in South
African National
Parks (SANParks)

Science-Management
engagement
in the KNP

Effect of fire and
herbivory on basalt-
derived soils

“It's not about the
worm” - the impact
of resource use,
Kruger National Park

SPARC Africa:
programme outline
and preliminary
results

Reflectionson a
transdisciplinary
journey in
conservation science.

Cultural ecosystem
services as emergent
properties of people-

place interaction
in national parks

Factors influencing
management
effectiveness of
alien plant control
programmes in
Table Mountain
National Park

Gigantic elephant
lessons for
tiny places.

Exploring the
influence of land
management on

occupancy and
temporal activity of
sympatric herbivores
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