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BIODIVERSITY MANAGEMENT PLAN FOR ELEVEN CRITICALLY ENDANGERED AND FOUR
ENDANGERED ENCEPHALARTORS CYCAD SPECIES

|, Bomo Edith Edna Molewa, Minister of Environmental Affairs, hereby publish the Biodiversity
Management Plan for 11 critically endangered and four endangered Encephalarfors Cycad species, in
terms of section 43(1){b)(i) read with 43(3) of the National Environmental Management. Biodiversity
Act, 2004 (Act No. 10 of 2004), set out in the Schedule hereto.
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EXECUTIVE SUMMARY

Encephalartos species (or cycads as they are more commonly known as) are collectively the most
threatened plant group in South Africa today. Twelve of the 37 (32%) Encephalartos species that
occur in South Africa are regarded as Critically Endangered, while an additional three are already
considered Extinct in the Wild. There are less than 100 plants left in the wild for seven of the Critically
Endangered species, four species of which are on the brink of extinction. A further four Encephalartos
species are regarded as Endangered. The predominant threat facing Encephalartos species is the
ongoing illegal removal of adult plants from wild populations to meet the current demand for large
Encephalartos species for private collections and for landscaping purposes. Recently, Encephalartos
species have also been poached for use in muthi-markets where these plants are used for traditional
purposes. Adult plants are also highly valued as parental stock for seedling propagation for both the
domestic and international cycad trade.

The Department of Environmental Affairs (DEA) requested the South African National Biodiversity
Institute (SANBI) to develop, by 15 January 2015, a generic Biodiversity Management Plan (BMP) for
key Encephalartos species in accordance with Section 43 of the National Environmental
Management: Biodiversity Act (Act 10 of 2004) (NEM:BA) and the NEM:BA Norms and Standards for
Biodiversity Management Plans for Species (BMP-S).

The aim of the BMP-S is to ensure the long-term survival in nature of the 15 Encephalartos species.
For the purpose of this BMP long-term survival is interpreted as halting the decline of the in situ
populations and thereafter attaining a population growth which will result in a down-listing of the
species in terms of its conservation status in the IUCN Red List. The 15 Encephalartos included in
the BMP-S are Encephalartos aemulans, E. arenarius, E. cerinus, E. cupidus, E. dolomiticus, E.
dyerianus, E. eugene-maraisii, E. heenanii, E. hirsutus, E. horridus, E. inopinus, E. laevifolius, E.
lebomboensis, E. middelburgensis, and E. msinganus.

Stakeholders were identified through a literature review as well as in consultation with the SANBI, the
BMP-S Project Steering Committee and several members of the public with an interest in
Encephalartos species. During the stakeholder identification process, the names and contact details
of stakeholders were registered on a database of interested and affected parties. A total of 246
stakeholders were registered in the stakeholder database, which included the following stakeholder
groups:

* National Stakeholders (DEA, SANParks, SANBI, etc.) (33);

* Provincial Stakeholders (e.g. provincial conservation agencies) (57);

* Municipal Stakeholders (e.g. Nelson Mandela Metropolitan Municipality) (15);

* Private Conservation Stakeholders (SA Hunters and Game Conservation Association,

Endangered Wildlife Trust, Private Nature Reserves, etc.) (26);

* Cycad Society of South Africa (CSSA), Growers, Collectors (39);

* National Botanical Gardens/ Botanical Society Stakeholders (18);

* Academic or Research Stakeholders (12);

* Landowners (24);

* Industry (Transnet, Coega IDZ, etc.) (7); and

e Other Stakeholders (15).

Overarching principles and operational guidelines were identified to govern the successful
implementation of the overall BMP-S, including the establishment of a Cycad Steering Committee
consisting of a collaboration between the Department of Environmental Affairs, the South African
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National Biodiversity Institute, provincial conservation agencies and the private sector represented by
the CSSA.

Generic aspects of the BMP-S which are applicable to all 15 Encephalartos species include an
increase in protection of wild cycads, essential research, and effective management of confiscated
cycads and ex situ collections. Specific objectives, actions and recovery targets were established for
all 15 Encephalartos species ranging from surveys to determine current population status,
identification of secure sites for reintroduction, proclamation of areas as Specially Protected Areas in
terms of the National Environmental Management: Protected Areas Act (NEM:PAA) (Act 57 of 2003)
to recovery objectives such as reintroduction of seed and / or seedlings into secure localities.
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DEFINITIONS
Aichi Targets Aichi Targets of the Convention of Biological Diversity includes a Strategic Plan which is

comprised of a shared vision, a mission, strategic goals and 20 targets, collectively known as the
Achi Targets. The Strategic Plan serves as a flexible framework for the establishment of national
and regional targets and it promotes the coherent and effective implementation of the three
objectives of the CBD (https://www.cbd.int/doc/strategic-plan/2011-2020/Aichi-Targets-EN.pdf)

Alien species A species that is not an indigenous species. Or an indigenous species translocated or intended
to be translocated to a location outside its natural distribution range in nature, but not an
indigenous species that has extended its natural distribution range by natural means of migration
or dispersal without human intervention.

Biodiversity Biodiversity is the variability among living organisms from all sources including inter alia
terrestrial, marine and other aquatic ecosystems and ecological complexes of which they are
part; this includes diversity within species, between species and of ecosystems.

Community Assemblage of populations living in a prescribed area or physical habitat, inhabiting some
common environment.

Conservation The management of the biosphere so that it may yield the greatest sustainable benefit to the
present generation while maintaining its potential to meet the needs and aspirations of future
generations. The wise use of natural resources to prevent loss of ecosystem function and

integrity.
Conservation Species of conservation concern are species that have a high conservation importance in terms
concern of preserving South Africa's high floristic diversity and include not only threatened species, but

also those classified in the categories Extinct in the Wild (EW), Regionally Extinct (RE), Near
Threatened (NT), Critically Rare, Rare, Declining and Data Deficient - Insufficient Information
(DDD) (http://redlist.sanbi.org/redcat.php).

Conservation An indicator of the likelihood of that species remaining extant either in the present day or the near

status future, or a measure of its extinction risk denoted by the species’ Red List status. Many factors
are taken into account when assessing the conservation status of a species: not simply the
number of individuals remaining, but the overall increase or decrease in the population over time,
breeding success rates, known threats, and so on.

Critically A species is Critically Endangered when the best available evidence indicates that it meets at

Endangered least one of the five International Union for the Conservation of Nature (IUCN) Red List criteria for
Critically Endangered, indicating that the species is facing an extremely high risk of extinction
(http://redlist.sanbi.org/redcat.php).

Data Deficient There is inadequate information to make a direct, or indirect, assessment of a taxon’s risk of
extinction based on its distribution and/or population status. Data Deficient is therefore not a
category of threat. Listing of taxa in this category indicates that more information is required and
acknowledges the possibility that future research will show that a threatened classification is
appropriate.

Endangered A species is Endangered when the best available evidence indicates that it meets at least one of
the five IUCN Red List criteria for Endangered, indicating that the species is facing a very high
risk of extinction (http://redlist.sanbi.org/redcat.php).

Ex situ Off-site or outside a species’ natural habitat.

Flora The plant life of a region.

Forb An herbaceous plant other than grasses.

Strategic Environmental Focus (Pty) Ltd v
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Genebank

Habitat
In situ
Indigenous

Invasive species

IUCN Red List

Least Concern

Mitigation
Natural

Distribution
range

Near Threatened

Protected Plant

Stakeholder

Threat

Threatened

Viable

Vulnerable

A biorepository which preserves genetic material of plant species, and includes seed banks and
living plant collections.

Type of natural environment in which plants and animals live.
Within a species’ natural habitat.
A species that occurs naturally in South Africa

Naturalised alien plants that have the ability to reproduce, often in large numbers. Aggressive
invaders can spread and invade large areas.

The IUCN Red List is set upon precise criteria to evaluate the extinction risk of thousands of
species and subspecies. These criteria are relevant to all species and all regions of the world.

A species is Least Concern when it has been evaluated against the IUCN Red List criteria and
does not qualify for any other Red List category. Species classified as Least Concern are
considered at low risk of extinction. Widespread and abundant species are typically classified in
this category (http://redlist.sanbi.org/redcat.php).

The implementation of practical measures to reduce adverse impacts.

The spatial extent of the historical occurrence in the wild as can be determined through all
available records and publications

A species is Near Threatened when available evidence indicates that it nearly meets any of the
IUCN Red List criteria for Vulnerable, and is therefore likely to become at risk of extinction in the
near future (http://redlist.sanbi.org/redcat.php).

These plants are protected by the National Environmental Management: Biodiversity Act (Act No.
10 of 2004) (NEM:BA) and other provincial legislation. No person may sell, buy, transport, or
harvest this plant without a permit from the relevant authority.

Natural or juristic person(s) that has an interest in, or may be affected by, a particular obligation
or decision or activity, relating to or resulting from a management plan, either as individuals or
representative of a group, and include landowners

Any action that causes a decline in populations and compromises the future survival of a species
or anything that has a detrimental effect on a species.

Threatened species are species that are facing a high risk of extinction. Any species classified in
the IUCN Red List categories Critically Endangered, Endangered or Vulnerable is a threatened
species (http://redlist.sanbi.org/redcat.php).

The ability of a species or population to survive or persist and reproduce over multiple
generations or a long time period.

A species is Vulnerable when the best available evidence indicates that it meets at least one of
the five IUCN criteria for Vulnerable, indicating that the species is facing a high risk of extinction
(http://redlist.sanbi.org/redcat.php).
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ABBREVIATIONS

BMA

Biodiversity Management Agreement

AFLPs Amplified Fragment Length Polymorphism
BMP Biodiversity Management Plan
BMP-S Biodiversity Management Plan for Species
CBD Convention on Biological Diversity
CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora
CSSA Cycad Society of South Africa
CR Critically Endangered
DEA Department of Environmental Affairs
EC DEDEAT Eastern Cape Department of Economic Development, Environmental Affairs and Tourism
EKZNW Ezemvelo KZN Wildlife
EN Endangered
EPWP Expanded Public Works Programme
GCS Garden Conservation Strategy
GDARD Gauteng Department of Agriculture and Rural Development
GSPC Global Strategy for Plant Conservation
IUCN International Union for the Conservation of Nature
IUCN-SSC International Union for the Conservation of Nature — Species Survival Commission
KNP Kruger National Park
KZN KwaZulu-Natal
LC Least Concern
LEDET Limpopo Department of Economic Development, Environment and Tourism
MTPA Mpumalanga Tourism and Parks Agency
NBG National Botanical Garden
NEM:BA National Environmental Management: Biodiversity Act (Act No. 10 of 2004)
NEM:PAA National Environmental Management: Protected Areas Act (Act No. 57 of 2003)
NT Near Threatened
RAPD Random Amplified Polymorphic DNA
RFID Radio Frequency Identification
SANBI South African National Biodiversity Institute
SANParks South African National Parks
SEF Strategic Environmental Focus (Pty) Ltd
TOPS Threatened or Protected Species
UcTt University of Cape Town
UP University of Pretoria
VU Vulnerable
WiW Working for Water
WoF Working on Fire
Strategic Environmental Focus (Pty) Ltd vii
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1 INTRODUCTION

1.1 Project Description

Cycads (Encephalartos species) are collectively the most threatened plant group in South Africa
today. Twelve of the 37 (32%) Encephalartos species that occur in South Africa are regarded as
Critically Endangered, while an additional three are already considered Extinct in the Wild. There are
less than 100 plants left in the wild for seven of the Critically Endangered species, four species of
which are on the brink of extinction. A further four Encephalartos species are regarded as
Endangered. The predominant threat facing cycads is the on-going illegal removal of adult plants from
wild populations to meet the current demand for large cycads for private collections and for
landscaping purposes. Recently, cycads have also been poached for use in muthi-markets where
these plants are used for traditional purposes. Adult plants are also highly valued as parental stock for
seedling propagation for both the domestic and international cycad trade.

The Department of Environmental Affairs (DEA) requested the South African National Biodiversity
Institute (SANBI) to develop, by 15 January 2015, a generic Biodiversity Management Plan (BMP) for
key Encephalartos species in accordance with Section 43 of the National Environmental
Management: Biodiversity Act (Act 10 of 2004) (NEM:BA) and the NEM:BA Norms and Standards for
Biodiversity Management Plans for Species (BMP-S) (gazetted in March 2009). The NEM:BA Norms
and Standards provide for a national approach and minimum standards for the development of a
BMP-S. A BMP-S can be developed for one or more species, population or meta-population, and for
any indigenous or migratory species. A BMP-S must aim to provide for the long-term survival of
species in the wild and also provide the platform for an implementing organization or responsible
entity as appointed by the Minister of Environmental Affairs (the “Minister”) to monitor and report on
the progress regarding implementation. Strategic Environmental Focus (Pty) Ltd (SEF), as
independent environmental consultants and ecological specialists, was appointed by the SANBI to
develop a generic BMP for 11 Critically Endangered (CR) and four Endangered (EN) Encephalartos
species as well as specific details for each species. Table 1-1 summarizes the Encephalartos species
included in this BMP, as well as the provinces in which they occur.

Table 1-1: Encephalartos species included in the BMP-S as well as the province in which they
occur

Species Province Red List Status
Encephalartos aemulans KwaZulu-Natal (KZN) CR
Encephalartos arenarius Eastern Cape EN
Encephalartos cerinus KZN CR
Encephalartos cupidus Limpopo & Mpumalanga CR
Encephalartos dolomiticus Limpopo CR
Encephalartos dyerianus Limpopo CR
Encephalartos eugene-maraisii | Limpopo EN
Encephalartos heenanii Mpumalanga CR
Encephalartos hirsutus Limpopo CR
Encephalartos horridus Eastern Cape EN
Encephalartos inopinus Limpopo CR
Encephalartos laevifolius Eastern Cape, KZN, Limpopo, Mpumalanga CR
Encephalartos lebomboensis KZN & Mpumalanga EN
Encephalartos middelburgensis | Mpumalanga & Gauteng CR
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Species Province Red List Status
Encephalartos msinganus KZN CR

1.2 Aim of the BMP-S

The aim of the BMP-S is to ensure the long-term survival in nature of the 15 Encephalartos species.
For the purpose of this BMP, long-term survival is interpreted as halting the decline of the in situ
populations and thereafter attaining a population growth which will result in a down-listing of the
species in terms of its conservation status in the IUCN Red List.

1.3 Terms of Reference
In addition to all requirements specified in the NEM:BA Norms and Standards for BMP-S, the BMP-S
must include the following for each Encephalartos species listed in Table 1-1:

* Arecovery plan with recovery targets;

e Economic incentives for in situ conservation; and

* Recommended stewardship initiatives.

1.4 Methods

The methods for developing a generic BMP for the identified 11 Critically Endangered and 4
Endangered Encephalartos species were developed in accordance with Section 43 of the NEM:BA as
well as the NEM:BA Norms and Standards for BMP-S.

According to the NEM:BA Norms and Standards for BMP-S, this plan must —
* be aimed at ensuring the long-term survival in nature of the species to which the plan relates;
* provide for the responsible person, organisation or organ of state to monitor and report on
progress with implementation of the plan; and
* be consistent with:

a) The Act;

b) The national environmental management principles;

c) The national biodiversity framework;

d) Any applicable bioregional plan;

e) Any plans issued in terms of Chapter 3 of the National Environmental Management
Act (Act No. 107 of 1998);

f) Any municipal integrated development plans;

g) Any plans prepared in terms of national or provincial legislation that is affected; or

h) Any relevant international agreements binding on the Republic.

1.4.1 Project Steering Committee

A BMP-S Project Steering Committee was established to guide and facilitate the development of the
BMP-S. A Steering Committee meeting was convened on 24 March 2014 in order to establish the
generic objectives of the BMP-S. A final steering committee meeting was held on the 27 October
2014 to discuss the outcomes of the BMP-S. These steering committee meetings were attended by
representatives from national and provincial conservation and environmental agencies, as well as
representatives from SEF.

1.4.2 Stakeholder identification and compilation of an interested and affected parties
database

Stakeholders were identified through a literature review as well as in consultation with the SANBI, the
BMP-S Project Steering Committee and several members of the public with an interest in cycads.

Strategic Environmental Focus (Pty) Ltd
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During the stakeholder identification process, the names and contact details of stakeholders were
registered on a database of interested and affected parties. The database was used to:
* Capture all details pertaining to identified stakeholders (names, contact details, etc.) so that
they could be notified of the proposed project,
* Invite stakeholders to scheduled stakeholder workshops; and
e Update stakeholder details as the process proceeded.

A total of 246 stakeholders were included in the stakeholder database, which included the following
stakeholder groups:

* National Stakeholders (DEA, SANParks, SANBI, etc.) (33);

* Provincial Stakeholders (e.g. provincial conservation agencies) (57);

* Municipal Stakeholders (e.g. Nelson Mandela Metropolitan Municipality) (15);

* Private Conservation Stakeholders (SA Hunters and Game Conservation Association, The

Endangered Wildlife Trust, Private Nature Reserves, etc.) (26);

* CSSA, Growers, Collectors (39);

* National Botanical Gardens/ Botanical Society Stakeholders (18);

* Academic or Research Stakeholders (12);

* Landowners (24);

* Industry (Transnet, Coega IDZ, etc.) (7); and

e Other Stakeholders (15).

In addition to the above, a notification was posted on an online cycad forum, namely “CYCADfriends”
at http://cycadfriends.co.za, to inform over 1200 users of the BMP-S process.

1.4.3 Stakeholder Workshops

During the course of the project, SEF convened regional workshops in the various provinces in order
to allow stakeholders an opportunity to provide input into the BMP-S process. Workshops were
scheduled from 10:00 to 15:00 with a registration period from 09:00 to 10:00. Details of the workshops
held as part of the BMP-S process are provided in Table 1-2.

Table 1-2: List of stakeholder workshops conducted by SEF as part of the BMP-S process

Province Date Venue Number of attendees
KwaZulu-Natal | 18 June 2014 Ezemvelo KwaZulu-Natal Wildlife, Queen Elizabeth 29
Park, 1 Peter Brown Drive, Montrose, Pietermaritzburg
Eastern Cape | 3 July 2014 Collegiate Provincial Building, Corner of Belmont 29
Terrace and Castle Hill, Central, Port Elizabeth
Mpumalanga 22 July 2014 Mpumalanga Tourism and Parks Agency (MTPA) 17

Auditorium, N4 National Road, Halls Gateway,
Mattafin, Nelspruit

Limpopo 24 July 2014 Limpopo Department of Economic Development, 14
Environment and Tourism Auditorium, Corner of Dorp
and Suid Streets, Polokwane

Gauteng 6 August 2014 SANBI, Pretoria NBG, 2 Cussonia Avenue, Brummeria, 37
Pretoria

The purpose of these workshops was to obtain comments or suggestions from stakeholders on
targets and action items for inclusion in the BMP-S. Landowners (or their designated managers) and
community leaders who were not able to attend the workshops were consulted in person.
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Due to the sensitive nature of the information associated with cycads in the wild, the identity of
landowners is omitted from this public document.

A PowerPoint Presentation was provided at each of the meetings, describing the following main
items:

¢ Introduction to the Project and Project Team;

¢ Overview of the BMP-S process;

* Aim and objectives of the BMP-S and workshop;

* Generic aspects for the BMP-S; and

* Specific details regarding identified Encephalartos species for the purpose of the BMP-S.

At each of the provincial workshops the list of generic aspects that was discussed at previous
workshops was presented to the next round of workshop attendees. At the national workshop held in
Gauteng Province, all the proposed actions arising from the Provincial Workshops were presented for
comment.

In order to ensure that all comments and/ or concerns regarding the BMP-S process and all proposed
actions and targets were recorded accurately, digital voice recordings were taken during all
workshops proceedings.

1.4.4 Additional meetings

Given that the Cycad Society of South Africa (CSSA) have expertise or interests in several or all the
identified Encephalartos species, SEF invited the representatives of the CSSA to an initial
introductory meeting before the stakeholder engagement process was rolled-out. The objective of this
meeting was to introduce the project team leading the process and to obtain suggestions in terms of
how the CSSA could contribute to the process.

The meeting took place on 24 April 2014 at SEF’s offices at the CSIR campus in Pretoria and was
attended by Mr Mark Crooks (private capacity), Mr Byron Grant (SEF), Ms Karin van der Walt (SEF)
and Ms Jessica de Beer (SEF).

In addition to the above, SEF also attended the “Round Table Discussion on Cycads” on 9 June 2014,
which was hosted by the South African Hunters and Game Conservation Association. The purpose of
this meeting was not to discuss the BMP-S, although the meeting was used as an opportunity to
introduce the BMP-S process to a wide range of stakeholders.

On 10 June 2014 SEF scheduled a meeting with the DEA’s Directorate Bio-prospecting and
Biodiversity Economy at the DEA’s offices. A second meeting was scheduled with the Gauteng
Department of Rural Development's (GDARD) enforcement officers and representatives from the
University of Pretoria.

1.5 Limitations

Information on which the BMP-S is based was obtained through comprehensive literature reviews and
consultation with provincial and national conservation agencies, stakeholders and landowners. No
fieldwork or population verification studies were conducted as part of this BMP-S.
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2 BACKGROUND

21 Overview

All living Encephalartos species can be divided into three families; Cycadaceae, Stangeriaceae and
Zamiaceae which altogether are represented as 10 general and 331 species and subspecies
(Osborne et al., 2012). Two of these, Stangeriaceae (containing the genus Stangeria) and Zamiaceae
(which includes all Encephalartos species) occur in South Africa.

South Africa is considered to be one of the centres of cycad Encephalartos species diversity, hosting
more than half of the known Encephalartos species in Africa, with 76% of the Encephalartos species
occurring in South Africa considered to be endemic. However, 78% of the South African
Encephalartos species are threatened with extinction, with twelve Encephalartos species classified as
Critically Endangered (CR), four classified as Endangered, and ten classified as Vulnerable
(Raimondo et al., 2009). In addition, three of the four Encephalartos species which are classified as
Extinct in the Wild (EW), namely Encephalartos brevifoliolatus, E. nubimontanus and E. woodii, used
to occur in South Africa. It should be noted that there are unconfirmed reports of additional
populations of E. nubimontanus, but until these reports have been verified, the official listing remains
EW and, therefore, the Encephalartos species is not included in this BMP-S.

2.2 Identified threats to wild populations

2.2.1 The illegal removal and trade in mature specimens from the wild

The illegal collection of wild Encephalartos species for horticultural and medicinal purposes affects all
Encephalartos species in South Africa and is considered the primary threat for all 15 Encephalartos
species included in this BMP-S. Encephalartos species are used for traditional medicine across South
Africa, with some Encephalartos species such as E. ferox (NT), E. ghellincki (VU), E. natalensis (NT),
E. senticosus (VU) and E. villosus (LC) also traded in traditional medicine markets. In recent years
bark harvesting for the medicinal trade has increased and this has resulted in declines in wild
populations with complete loss of some populations in KZN and the Eastern Cape (Cousins et al.,
2012).

Due to their slow growth rate, Encephalartos populations are very sensitive to harvesting, and it is
estimated that some populations can take up to 70 years to recover from the removal of only five adult
plants (Raimondo and Donaldson, 2003).

2.2.2 Habitat transformation and current land-use practises

Habitat transformation affects only some of the Encephalartos species in South Africa. Encephalartos
species such as E. horridus and E. arenarius have been directly affected by habitat loss through
urban expansion and coastal resort developments.

2.2.3 Alien invasive plants

In general, the threat posed by the invasion of alien plant species is not considered to be significant
for most South African Encephalartos species. It should however be noted that alien plants have
invaded many regions where Encephalartos species occur naturally. For example, there are dense
stands of Lantana camara and Chromolaena odorata on the lower slopes of the Lebombo Mountain
Range in Mpumalanga Province where E. lebomboensis is known to occur (Tommie Steyn, pers.
comm.). It is probable that the primary impact from the dense stands of alien plants will be on the
recruitment of Encephalartos species due to the altered environment for germination.
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2.2.4 Diseases

Many plant species are affected by invasive pests and pathogens in their natural habitat mostly as a
result of introduction of non-native pests and pathogens in their natural habitats. Increasing changes
in climate may also lead to currently harmless pathogens and pests becoming problems. Non-native
pathogens such as Aulacaspis yasumatsui (Cycad Aulacaspis Scale/CAS) has been identified by the
IUCN as possibly the single most important threat to wild Encephalartos populations and conservation
collections around the world (IUCN SSC, 2006). This Aulacaspis yasumatsui (Cycad Aulacaspis
Scale/CAS) has been identified in Pretoria, Durban and Richards Bay in South Africa (Prof Jolanda
Roux, DST/NRF Centre of Excellence in Tree Health Biotechnology; the University of Pretoria, pers.
comm. November 2014).

2.3 Applicable International Agreements

2.3.1 Convention on Biological Diversity

South Africa ratified the Convention on Biological Diversity (CBD) in 1995. The objectives of this
convention are the conservation of biological diversity, the sustainable use of its components and the
fair and equitable sharing of the benefits arising out of the use of genetic resources.

The CBD in 2010 adopted the Strategic Plan for Biodiversity 2011-2020 at the 10th Meeting of the
Parties (COP) Nagoya, Japan. The plan outlines 20 Aichi Targets to achieve global biodiversity
conservation. Amongst others, these include the following which is relevant for the purposes of the
BMP-S:
* Target 12: By 2020 the extinction of known threatened species has been prevented and their
conservation status, particularly of those most in decline, has been improved and sustained.

2.3.2 The Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES)

The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is an
international agreement of which South Africa became a signatory in 1975. More than 180 countries
are currently party to this Convention which is the largest wildlife conservation agreement in
existence. The trade in wild animals and plants is a major threat to the survival of some species. The
contracting Parties therefore recognize that international co-operation is essential for the protection of
certain species of wild fauna and flora against over-exploitation for international trade. All
Encephalartos species are included on Appendix | to CITES, and international exports for commercial
purposes are therefore prohibited, although specimens artificially propagated for commercial
purposes may be exported. A notice published in the Government Gazette in May 2012 prohibits the
export of large artificially propagated Encephalartos specimens. International trade in Encephalartos
species are regulated in South Africa by the CITES Regulations which came into force on 5 March
2010.

2.3.3 Global Strategy for Plant Conservation (GSPC)

The CBD described above has also adopted the Global Strategy for Plant Conservation (GSPC),
which is a program of the United Nations’ Convention on Biological Diversity. The GSPC aims to slow
the pace of plant extinction around the world. The GSPC has five objectives with16 targets which
respond to the objectives of the GSPC. In this regard, South Africa is in the process of developing the
National Strategy for Plant Conservation (NSPC) to fit into the global strategy.
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2.4 Applicable National Legislation

2.4.1 National Environmental Management: Biodiversity Act (Act 10 of 2004)

NEM:BA provides for the management and conservation of biological diversity within South Africa, as
well as the use of indigenous biological resources in a sustainable manner, the fair and equitable
sharing among stakeholders of benefits arising from bio-prospecting involving indigenous biological
resources; and gives effect to ratified international agreements relating to biodiversity which are
binding on South Africa.

The Minister may, in terms of Section 56 of NEM:BA and by notice in the Government Gazette,
publish a list of species that are threatened or in need of national protection — (TOPS). Currently, with
the exception of one or two species, all indigenous Encephalartos species are listed as Critically
Endangered, Endangered, Vulnerable or Protected. NEM:BA regulates restricted activities involving
listed threatened or protected species through a permit system. Section 57(1) of NEM:BA provides
that a person may not carry out a restricted activity involving a specimen of a listed threatened or
protected species without a permit issued in terms of Chapter 7 of the NEM:BA.

Section 57(2) makes provision that the Minister may, by notice in the Government Gazette, prohibit
the carrying out of a restricted activity if such activity may have a negative impact on the survival of a
listed threatened or protected species. On 14 May 2012 the Minister published under section 57(2)
the prohibition of certain restricted activities involving certain Encephalartos species in Government
Gazette No. 35344 for immediate implementation. The notice stipulates that, unless required for
conservation or enforcement purposes, the following restricted activities involving wild specimens of
listed threatened or protected Encephalartos species are prohibited:

e Collect, pluck, uproot, destroy;

* Export from the South Africa, sell, trade, buy;

* Receive, give, donate, accept, acquire, dispose;

* Import into South Africa, convey, move, translocate; and

* Possess, exercise physical control (except where permits have been issued, prior to the

publication of this notice, for plants that form part of legally obtained parental stock).

Section 43 of NEM:BA also makes provision for the development of Biodiversity Management Plans
for Species (BMP-S) as a tool to manage species such as Encephalartos.

2.4.2 Threatened or Protected Species (TOPS) Regulations - 2007

In terms of Section 89 of NEM:BA and Regulation 11 of the TOPS regulations, a risk assessment in
accordance with Regulation 15 may be required by the issuing authority before a restricted activity
involving a wild population of a listed critically endangered species can be approved. Regulation 27 of
the TOPS regulations also require the registration of a facility where specimens of plant species that
are listed as threatened or protected are grown and/ or sold for commercial purposes.

2.4.3 National Environmental Management: Protected Areas Act (Act 57 of 2003)

Specially protected areas can be declared by the Minister in terms of the National Environmental
Management: Protected Areas Act (NEM:PAA) (Act 57 of 2003). These specially protected areas are
declared in order to protect highly sensitive, outstanding ecosystems, species, geological or physical
features. The focus of these areas is not on tourism or sustainable use but rather on scientific
research or environmental monitoring. Special Nature Reserves have the highest level of protection
and are even more important than a National Park, and therefore offences in these areas are dealt
with more seriously than in other protected areas.
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2.5 International processes

2.5.1 The International Union for Conservation of Nature (IUCN)

The International Union for Conservation of Nature (IUCN) was established in France in 1948 as the
"International Union for the Protection of Nature". The IUCN brings together states, government
agencies and a diverse range of non-governmental organisations (NGOs) working at field and policy
levels, together with scientists and experts to protect nature. The IUCN Red List is a tool to determine
the risk of extinction to species and plays an important role in guiding conservation activities of
government, NGOs and scientific institutions. South Africa became a State Member of the IUCN on
23 July 1993. The IUCN is increasingly playing a prominent role in guiding conservation activities of
governments, NGOs and scientific institutions with a goal of providing information and analyses on
the status, trends and threats to species in order to inform and catalyse action for biodiversity
conservation.
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3 GENERIC BIODIVERSITY MANAGEMENT PLAN

3.1 Overarching Principles and operational guidelines

It is expected that the BMP-S will be implemented in a complex and dynamic environment. It is
therefore considered important to identify over-arching principles which will govern the successful
implementation of the overall BMP-S and provide context within which the planning components have
been derived. The following principles have been identified and discussed with key role players and
stakeholders and are considered to be relevant in providing an important framework for the successful
implementation of the BMP for the identified Encephalartos species:

1) The focus of this BMP is the long term survival of the Encephalartos species in the wild. It
should however be noted that this process forms part of a holistic approach described in the
draft “National Management Strategy and Action Plan for Cycads” (2014);

2) The only way to guarantee the long-term survival and evolution of plant species, and their
associated ecological links, is to ensure plants are maintained in vigorous populations in the
wild — or in situ conservation;

3) Although it is recognized that in situ (on-site) conservation is the best biological approach for
the long term conservation of biological diversity, many Encephalartos species have declined
to the point where an integrated approach, including in situ and ex situ (off-site) actions is
required to prevent extinction;

4) Information relating to known localities of Encephalartos populations in the wild will be
handled as confidential to minimize the threat of illegal harvesting of these populations.
Objectives and actions relating to sensitive data will be coordinated by the implementing
agent (SANBI in consultation with provincial conservation agencies);

5) It is recommended that a Encephalartos species BMP Implementation Committee consisting
of a collaborative partnership between DEA, SANBI and the private sector represented by the
CSSA is established to oversee the implementation of the BMP;

6) It is recommended that seed and seedlings be utilized for species recovery. In specific
instances, the use of mature plants can be considered;

7) The seed to be utilized for species recovery may be sourced from (in order of preference): a)
wild plants; b) NBGs and other state owned nurseries; or c¢) willing private growers or
nurseries. It should however be considered that there is a significant risk of introducing
pathogens/pests into wild populations of Encephalartos species in South Africa (Prof Jolanda
Roux, pers. comm. November 2014). The trade in plants has been shown to be one of the
most important mechanisms of spread of pests and pathogens globally, with tree health
experts considering the problem so important that the Montesclaros Declaration was drawn
up to advocate for an end in the trade of live plants
(http://www.iufro.org/science/divisions/division7/70000/publications/montesclaros-
declaration/);

8) Risk of diseases. Pathogens can spread in many ways and through various pathways which
include soil, plant material, equipment, shoes, water, and air. The use of seedlings and
mature plants to establish new populations in the wild or to augment existing populations
should therefore be undertaken with extreme care so as not to introduce non-native
pathogens/pests into these areas. Pathogens can spread on plant associated soil/growth
media, soil in vehicle tyres or on the shoes and planting equipment of people conducting the
transplants. Great care should be taken by the teams that transplant the Encephalartos
species to ensure that insects and pathogens are not hiding beneath plant bracts, on roots
etc. In addition to this, the following measures are recommended (Prof Jolanda Roux, pers.
comm. November 2014):
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» Staff undertaking the augmentation of natural Encephalartos populations should be
carefully trained in pest and disease recognition and all plants should be examined in
details before release for transplanting;

* Nurseries growing plants should be inspected regularly;

e Care should be taken in the application of chemicals in the nurseries, as these may
mask infection/infestations, resulting in diseased/infected plants being sent to the
field;

* Any observations of possible disease/pest occurrences on plants should be reported
to plant health experts for further investigation.

9) Where the long term goal for a species is to recreate a self-sustaining population, it must be
ensured that required ecological processes such as pollination and dispersal are intact or can
be re-established (Da Silva et al., 2011);

10) Where plants in the wild do not produce seed/ do not produce sufficient seed to meet
recovery targets, plants in ex situ collections can be used provided that the purity of parental
stock is confirmed through DNA barcoding (to be conducted by the University of
Johannesburg). In instances where plants in ex situ collections are used to propagate seed
for augmentation/reintroduction purposes, extensive measures should be taken to prevent
any hybridization with other species and to ensure that the seed is disease and pest free;

11) Where an Encephalartos species is known from more than one locality, recovery will be
effected with seed sourced from a specific locality as far as possible, in order to keep
localities/ forms separate until further research has been undertaken regarding the
evolutionary significance of the localities/ forms and the conservation genetics of the
Encephalartos species;

12) Species recovery will only be conducted if areas into which recoveries are effected can be
secured against poaching;

13) Recovery actions, including the establishment of ex situ collections from wild-sourced seed,
would involve restricted activities stipulated in terms of Section 57 of NEM:BA. Therefore, a
TOPS permit must be obtained before any such activities are conducted;

14) Although the intent is to save plants in the wild, it is recognized that ex situ collections can
play an important role provided that these collections are managed to ensure genetic purity
and health of specimens (disease and pest free). Ex situ collections at NBGs will only be
expanded if current security systems can be upgraded to prevent theft of valuable specimens;

15) Harvesting of Encephalartos species for medicinal purposes is included under the definition of
poaching or illegal removal;

16) Recovery plans must:

e Comply with all legal requirements for conducting a restricted activity in terms of
Section 57 of NEM:BA;

* |dentify optimal sites for recovery through a combination of desktop mapping, habitat
modelling and field verifications;

* Include a protocol of procedures which should stipulate how plants/seeds will be
collected, who will collect plants/seeds, artificial pollination etc.

* Include a protocol of procedures for preventing the introduction of pathogens and
pests (refer to principle 8)

17) It is accepted that landowners may participate in breeding programmes that fit within the
context of this management plan, and that subject to all legal requirements being met,
seedlings can be produced from wild populations to meet the demand for plants in the trade
and to provide income to cover management and protection costs.
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3.2 Increase protection of wild Encephalartos populations from poaching

Background
The provincial conservation agencies that are mandated to protect wild Encephalartos populations

from poaching are experiencing severe capacity constraints such as shortages of human resources
and budget. Thus, the enforcement of strict protection measures which have been developed for
Encephalartos species in the wild is hampered. In addition to the challenges of securing wild
populations, it is difficult to prove the origin of wild plants once present in the horticultural market.
Although the use of microchips to mark wild plants is useful for monitoring of wild populations,
microchips are less successful as a deterrent against poaching since they can be removed from
poached plants.

Based on updated research and technology, improved unique microchips have been procured by the
DEA to mark priority wild Encephalartos populations. At the same time, pilot studies will be conducted
on marking wild plants with microdots. These data microdots are microscopic discs that contain
unique information linked to Encephalartos species and locality and the laser-etched code can be
stored on a national verification database (Xaba and Bosenberg, 2012). An additional method which
is being investigated to secure plants in the wild is the use of transponders or tag devices which will
immediately alert law enforcement authorities when marked plants are poached or when the tag
devices are tampered with.

Research is also being conducted on the use of stable isotopes to determine the origin of
Encephalartos species. Stable isotopes are chemical tracers that record the characteristics of the
environment such as geology and rainfall and these tracers are fixed in the plant tissue. Two research
phases have already been conducted and the results are promising. The growing histories of two
specimens within the NBGs were successfully reconstructed using stable isotope ratios and radio
carbon dating (Retief et al., 2014). The use of stable isotopes and radio carbon dating is already
being piloted in an Encephalartos species investigation, while the required forensic procedures are
being devised. The next phase of this research will involve the development of a forensic stable
isotope reference database for wild Encephalartos populations that can be used in future
investigations and prosecutions.

Objective 1
To incentivize the in situ protection of wild Encephalartos populations through increasing the

economic value of wild Encephalartos species.

Action 1: Develop a protocol for the approval of wild seed harvest for seedling production

programmes for trade purposes in accordance with the CITES' Resolution Conf. 11.11 (Rev.CoP15).

Champions/ Responsibility SANBI, DEA and provincial conservation
agencies

Funding SANBI

Timeline Within one year of publication of this BMP

Deliverable Protocol for the approval of wild seed harvest for
seedling production programmes for trade
purposes

! Convention on International Trade in Endangered Species of Wild Fauna and Flora
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Objective 2

To improve provincial capacity for implementation of protection measures for wild plants.

Action 1: Design and implement a security plan that deals with adequate anti-poaching personnel for

priority plants, adequate equipment etc.

Champions/ Responsibility

DEA to co-ordinate in collaboration with provincial
conservation agencies and relevant departments
within the South African Polices Services

Funding Provincial conservation agency annual budgets

Timeline Within three years of publication of this BMP

Deliverable All essential anti-poaching posts filled and
essential equipment available

Objective 3

To mark priority wild Encephalartos populations with new super unique microchips.

Action 1: Mark all priority wild Encephalartos populations with new microchips

Champions/ Responsibility

DEA to purchase microchips. Provincial
conservation agencies to insert microchips. The
SANBI to advise on selection of priority
populations. DEA to co-ordinate.

Funding Purchase: DEA

Application: Provincial budgets
Timeline Within one year of publication of BMP
Deliverable All priority wild populations marked
Objective 4

To pilot studies on the use of microdots for marking of wild Encephalartos populations.

Action 1: Identify one priority population per province and apply uniquely coded microdots in

accordance with an agreed protocol

Champions/ Responsibility

SANBI/ Provincial conservation agencies

Funding Purchase of microdots: SANBI (25% of Scientific
Authority budget to be allocated to actions in this
BMP)
Application: Provincial budgets

Timeline Within one year of publication of BMP

Deliverable At least one population per province marked

according to agreed protocol

Action 2: Monitor the presence of microdots on marked plants

Champions/ Responsibility

SANBI/ Provincial conservation agencies

Funding Provincial budgets
Timeline Annually
Deliverable Monitoring report
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Objective 5
To develop a forensic stable isotope reference database for wild Encephalartos populations for use in
Encephalartos species investigations and prosecutions.

Action 1: Develop a forensic stable isotope reference database for wild Encephalartos populations

Champions/ Responsibility SANBI/ the University of Cape Town/ DEA/ SAPS

Funding SANBI to source (25% of Scientific Authority
budget to be allocated to actions in this BMP)

Timeline Five years

Deliverable A stable isotope reference database to provide
forensic evidence in court for Encephalartos
species investigations and prosecutions

3.3 Conduct essential research to ensure effective implementation of this BMP

Background
Many of the essential research fields described below have been initiated with various universities

such as the University of KwaZulu-Natal, the University of Pretoria, the University of Cape Town, the
University of Johannesburg, Rhodes University and the Nelson Mandela Metropolitan University and
collaborations should be formed with these universities to continue future efforts.

Objective 1
To formulate a research plan that prioritizes research documented below.

Action 1: Formulate a research plan.

Champions/ Responsibility SANBI  in  collaboration  with  provincial
conservation authorities

Funding None required

Timeline Within six months of publication of this BMP

Deliverable A research priority list

3.3.1 Pollinators

Beetle species such as Porthetes, Metacucujus and Xenoscelus are important pollinators of
Encephalartos species in South Africa. A lower diversity of insects has been observed on
Encephalartos species in the northern parts of the country (Mpumalanga and Limpopo provinces)
than on Encephalartos species in the south-eastern parts (Eastern Cape and KZN Provinces)
(Donaldson, 1997; 1999). It is possible that insect pollinators are absent from small Encephalartos
populations, with specialised weevils becoming locally extinct as these populations decline (Daly et
al., 2006), although recent studies found that potential pollinators exist in male cones within small
populations (Carin Swart, pers. comm., September 2014). The successful recovery of Encephalartos
species as specified in this BMP will depend on the presence or reintroduction of pollinators.
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Objective 1
To determine whether cucujid pollinators can be transferred between Encephalartos species.

Action 1: Conduct research to determine if cucujid pollinators can be transferred between
Encephalartos species and can therefore be released into populations where they have become
locally extinct.

Champions/ Responsibility SANBI

Funding SANBI to source funding

Timeline Five years

Deliverable Published research papers on the species-
specificity of cucujid pollinators

3.3.2 Sex identification of Encephalartos species

Prakash and Van Staden from the University of KwaZulu-Natal (pers. comm. 2006) made use of
RAPD markers to identify the sex in Encephalartos seedlings which was based on the assumption
that there is a single genetic system across all Encephalartos species. It is thought that more
sensitive methods such as AFLPs or next generation restriction-site-associated DNA (RAD)
sequencing approaches are needed for sex determination in Encephalartos species (Prof Nigel
Barker, Rhodes University, pers. comm. September 2014). The sex determination of Encephalartos
species will have valuable applications for recovery efforts during which sex ratios can be re-
established in wild populations as well as determining the sex of adult non-coning plants in wild
populations. This application could also prove to be useful for trade purposes, as female plants are
considered more valuable than male plants.

Objective 1
To explore various molecular techniques to determine the sex of Encephalartos species.

Action 1: Continue research into molecular methods for determining the sex of Encephalartos
species (adults and seedlings).

Champions/ Responsibility Universities

Funding To be determined

Timeline Five years

Deliverable Published research papers on sex identification
techniques for Encephalartos species

3.3.3 Species Recovery

Species recovery includes the manipulation, enhancing or restoration of Encephalartos species
populations and for the purpose of this report also refers to restoration and reintroduction.
Techniques used for recovery of Encephalartos species should be researched to ensure results are
available for future recovery plans. Recovery techniques should be scientifically based and should
address essential research questions such as survival rates of plants where the method of
introduction involved seed, seedlings or adult plants, as well as comparisons between various
replanting methods to determine the role of crowding and/or density dependant mortalities, nurse
plants and land-use on germination and establishment. This research could also be conducted on
more common Encephalartos species for which seed and seedlings are more readily available.
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Objective 1
To conduct research into species recovery techniques.

Action 1: Initiate research projects in collaboration with recognized universities to increase
knowledge on the restoration ecology of Encephalartos species.

Champions/ Responsibility SANBI, Mpumalanga Tourism and Parks Agency
(MTPA), the Tshwane University of Technology
(TUT), other universities

Funding SANBI and/or universities to source funding
Timeline Five years
Deliverable Published research papers on the restoration

ecology of Encephalartos species

3.3.4 Maintenance and restoration of essential mutualisms

Encephalartos species are the only known gymnosperms that fix nitrogen symbiotically through an
association with cyanobacteria which are located in the coralloid roots (dichotomously branched
structures arising from the lateral roots) (Peters et al., 1986 in Zheng et al., 2002). Studies conducted
by Zheng et al. (2002) demonstrated that individual coralloid roots as well as the developmental
stages of the individual root clusters can host multiple cyanobacteria. The role of cyanobacteria in the
survival and growth of South African Encephalartos species is not clearly understood and research
into these and other essential mutualisms should be determined.

Objective 1
To determine the role of Encephalartos species mutualisms and the importance of maintaining and
restoring these mutualisms.

Action 1: Explore the role and importance of mutualisms such as cyanobacteria in Encephalartos

species.

Champions/ Responsibility SANBI to coordinate

Funding SANBI to source funding

Timeline Five years

Deliverable Published research papers on essential
Encephalartos specie mutualisms

3.3.5 Diseases

According to Prof Jolanda Roux from the University of Pretoria (pers. comm. October 2014), virtually
no scientific research into diseases of Encephalartos species has been conducted in Africa (including
South Africa) to date. Research conducted by the DST/NRF Centre of Excellence in Tree Health
Biotechnology (FABI) in 2013 confirmed the presence of a microbial disease on E. transvenonsus in
the Modjadji Nature Reserve. In 2014 samples from the Durban Botanical Garden (DBG) were
submitted to FABI for the identification of a white, scaly growth on the cones of Cycas thouarsii and
Encephalartos species. The non-native Aulacaspis yasumatsui (Hemiptera: Coccoidea: Diaspididae)
or commonly known as Cycad Aulacaspis Acale (CAS) was identified. Further investigations revealed
that the scale (CAS) was killing C. thouarsii plants in gardens in Richards Bay and several gardens in
Pretoria, with low level infestations also recorded on garden specimens of Encephalartos species.
The presence of this non-native scale is of grave concern since CAS is not native to Africa and has
been identified by the IUCN as one of the biggest threats to the survival of native Encephalartos
species. Based on these preliminary studies it is considered essential that pest and disease studies
are undertaken for all the Encephalartos species on the BMP. It is crucial that plant experts,
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conservation staff and cycad enthusiasts monitor, photograph and report to FABI all observations of
possible disease and pest occurrences on Encephalartos in South Africa, both in situ and ex situ.

Objective 1
To increase research efforts into Encephalartos diseases in wild populations and ex situ collections.

Action 1: Document the occurrence of the non-native Cycad Aulacaspis Scale (CAS) in South Africa.

Champions/ Responsibility The University of Pretoria, NBGs, CSSA,
provincial conservation agencies

Funding UP and SANBI to source

Timeline Five years

Deliverable Atlas on the occurrence of CAS in South Africa

Action 2: Document the occurrence of pests and diseases affecting Encephalartos species in South
Africa, with special reference to the 15 Encephalartos species in the BMP.

Champions/ Responsibility The University of Pretoria, NBGs, CSSA,
provincial conservation agencies

Funding UP and SANBI to source

Timeline Five years

Deliverable Atlas on the occurrence of pests and diseases
affecting Encephalartos species in South Africa

Objective 2
To communicate research findings on cycad pests and diseases on a continuous basis to collectors
and nurseries.

Action 1: Communicate research findings on cycad pests and diseases to all nurseries and collectors
through the BMP Implementation Committee and CSSA.

Champions/ Responsibility BMP Implementation Committee, CSSA, SANBI
and the University of Pretoria

Funding No funding required

Timeline Five years

Deliverable Articles and other communication materials on
cycad pests and diseases

3.3.6 Species identification through DNA

The use of nuclear ribosomal internal transcribed spacer regions 1 and 2 (ITS 1&2), the chloroplast
encoded rbcl gene, ISSR genomic fingerprinting, allozyme and random amplified polymorphic DNA
(RAPD) techniques have been used to try and resolve the molecular history and the relationship
within the genus Encephalarfos with limited success in the past (Treutlein et al, 2005;
Chaiprasongsuk et al., 2007), however new advancements in these DNA techniques are developing
rapidly.

At the University of Johannesburg DNA barcoding was initially performed by using two gene regions
rbcLa & matK which was able to discriminate only around 50% of South Africa’s Encephalartos
species. However, researchers have now completed a sequencing matrix for Encephalartos species
using three additional genes, trnH-psbA, ITS and Needly, and all of Africa’s Encephalartos species
can now be identified using DNA barcoding techniques (Prof Michelle van der Bank, pers. comm.,
November 2014). In 2015 the University of Johannesburg will also start to build a genetic profile of
Encephalartos species using microsatellites and AFLPs which will allow researchers to trace the
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origin of the Encephalartos species and thereby distinguish between very closely related
Encephalartos species (Prof Michelle van der Bank, pers. comm., November 2014).

Objective 1
To use DNA barcoding techniques to identify closely related Encephalartos species and to resolve

their taxonomy (e.g. E. heenanii and E. paucidentatus).

Action 1: Identify closely related Encephalartos species using DNA barcoding techniques and resolve

their taxonomy.

Champions/ Responsibility University of Johannesburg and SANBI
Biosystematics

Funding University of Johannesburg

Timeline Five years

Deliverable Taxonomic publication

3.3.7 Genetic variation within subpopulations/localities

Encephalartos species such as E. laevifolius, E. hirsutus and to some extent E. middelburgensis and
E. arenarius were historically recorded from more than one subpopulation or locality which were often
widely separated. Most of these subpopulations/localities no longer contain a functional population
and in many cases the Encephalartos species is considered extinct from the locality. Although plants
from these localities are considered to be more valuable in trade, there is still uncertainty if the
subpopulations are genetically distinct. Species recovery as described in this BMP-S will take the
cautious approach and only recover Encephalartos species in various subpopulations/localities using
parental stock from the same subpopulation/locality. However this could result in inbreeding and a
loss of genetic fitness. It is, therefore, important to determine if there is genetic variation and assess
its role in the genetic fitness and adaptability of the Encephalartos species. Although the reasons for
variations could be complex, the aim should be to determine principles for recovery when dealing with
subpopulations or different localities.

Objective 1
To conduct conservation genetics research on different subpopulations / localities of E. laevifolius and

E. hirsutus in order to inform species recovery.

Action 1: Determine if there is genetic variation between subpopulations / localities of E. laevifolius
and E. hirsutus.

Champions/ Responsibility To be determined

Funding To be determined

Timeline Five years

Deliverable Recommendations for species recovery at
different localities / subpopulations based on
genetic considerations

3.3.8 Ex situ collections and maintenance of genetic integrity

Ex situ conservation is considered to be a tool to ensure the survival of a wild population and should
preferably be established within the distribution range or region of the taxa. However the option of
locating an ex situ collection outside the taxa’s natural range can be considered if the taxa is
threatened by natural catastrophes, political and social disruptions, or if further research, isolation or
germplasm banking is required. Irrespective of the locality of the ex situ collection it should be
managed in ways that minimize the loss of capacity for expression of natural behaviours and loss of
ability to later again thrive in natural habitats (IUCN SSC, 2002). The management of ex situ
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populations must minimize any deleterious effects associated with ex sifu conservation such as loss
of genetic diversity, artificial selection, pathogen transfer and hybridization. There are various ex situ
conservation methods (Laliberte, 1997), some of these are already in use for some of the
Encephalartos species in this BMP-S:

* Field genebanks: Field genebanks (also known as living collections) are usually
established for long-lived, recalcitrant species. The disadvantage of field genebanks is that
they usually require a great deal of space and are susceptible to natural disasters, the
spread of diseases and may suffer from neglect. Hybridization between Encephalartos
species is an important aspect which needs to be managed through strict controlled
pollination programmes. In South Africa, field genebanks have been established as various
NBGs and further research is needed to ensure that these collections are managed to
maintain genetic integrity;

¢ In vitro storage methods: Is the storage of germplasm in laboratory conditions and is also
suited for long-term conservation of recalcitrant Encephalartos species or Encephalartos
species which are vegetatively propagated. The germplasm is stored at low temperatures
under slow growth conditions or cryopreserved in liquid nitrogen at -196°C. The main
limitation of cryopreservation is the need for special equipment, techniques and trained staff.
More research is needed to define the mechanisms of desiccation and chilling injury
(Eberhart et al., 1991 in Laliberte, 1997). Preliminary studies conducted by the Kew
Millennium Seed Bank Project on E. middelburgensis, E. altensteinii and E. latifrons showed
recovery of 85% germination rate on Murashige and Skoog (MS) basal culture media
supplemented with activated charcoal (Jayanthi Nadarajan, pers. comm.); and

* Pollen Banks: Pollen preservation requires little space but some cytoplasmic genes might
be lost during the storage process. Information about the storage characteristics of pollen
from the wild is limited and further research is required.

Objective 1
To continue research into the use of in vitro storage techniques to establish ex situ conservation
collections.

Action 1: Investigate the possibility of using in vitro storage for ex situ conservation.

Champions/ Responsibility SANBI/Kew Millennium Seed Bank Project

Funding To be determined

Timeline Five years

Deliverable Documented methods for in vitro storage of
Encephalartos species

3.3.9 Climate change

The uptake of carbon dioxide (CO,), which is one of the principle greenhouse gases, during
photosynthesis make plants major regulators of global climate change (Hawkins et al., 2008). Over
the past 30 years, climate change has produced numerous shifts in the distributions and abundances
of Encephalartos species (Prof Nigel Barker, Rhodes University, pers. comm. September 2014).
Physiological responses of plants to climate change include responses to rising CO, levels,
temperature changes, available water, light levels and levels of methane, while there could also be a
significant change in plant community interactions such as competition, plant/pollinator and
plant/pathogen interactions (Hawkins et al., 2008). There is a concern that if biome shifts occur and
the climate envelope of Encephalartos species is no longer compatible with their geographic position,
then extinction is unavoidable (Prof Nigel Barker, Rhodes University, pers. comm. September 2014).
Research into climate modelling for Encephalartos species could be based on available distribution
data, but warrants further research.
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Objective 1
To investigate the potential impact of climate change on South African Encephalartos species.

Action 1: Conduct climate modelling to assess the potential impact of climate change on South
African Encephalartos species.

Champions/ Responsibility Rhodes University

Funding To be determined

Timeline Five years

Deliverable Publications on the predicted impact of climate
change on South African Encephalartos species

3.4 Effective management of confiscated Encephalartos species

Background
Confiscated Encephalartos species are illegally harvested wild plants which have been seized during

law enforcement operations. Large numbers of confiscated Encephalartos species are now present in
local and national government controlled facilities and nurseries, some of which may have the
potential to be used as parental stock for species recovery. There is no national database that records
the confiscated Encephalartos species present in government nurseries and facilities and in private
custodianship.

Encephalartos species are usually damaged when they are removed from the wild. When these
damaged plants are confiscated, law enforcement officials often do not have the knowledge,
experience and/ or resources to effectively treat and manage the damaged plants, resulting in high
mortalities of the confiscated plants. Many private growers and collectors have extensive knowledge
and experience in Encephalartos specie maintenance and have access to the resources required to
ensure the survival of the plants. The private sector has expressed their willingness to develop
guidelines for the management of confiscated Encephalartos species, with important steps and
methods to deal with confiscated plants described.

Objective 1
To develop guidelines for law enforcement officials for the care of confiscated and damaged

Encephalartos species.

Action 1: Develop a guideline describing the recommended methods for the caring of confiscated and
damaged Encephalartos species, inclusive of a list of relevant experts to contact

Champions/ Responsibility CSSA - Xander de Kock

Funding Not required

Timeline Within one year of publication of this BMP

Deliverable Recommended steps for the caring of confiscated
and damaged Encephalartos species
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Objective 2
To identify key growers and horticulturists in all provinces who will assist law enforcement officials

when damaged Encephalartos species need to be treated.

Action 1: Identify key growers and horticulturists who will care for confiscated plants

Champions/ Responsibility CSSA in collaboration with NBGs and provincial
conservation agencies

Funding Not required

Timeline Within one year of publication of this BMP

Deliverable List of relevant experts to contact for advice on
the caring of confiscated and treatment of
damaged Encephalartos species

Objective 3
To formalize private custodianships of confiscated plants.

Action 1: Formalize custodianship of confiscated plants in private collections and nurseries

Champions/ Responsibility Provincial conservation agencies in collaboration
with SANBI

Funding Not required

Timeline Within one year of publication of this BMP

Deliverable Custodianship agreements formalized

3.5 Establish, maintain and secure ex situ genebank collections of all the CR and EN
Encephalartos species

Background

As a signatory to the Convention on Biological Diversity (CBD), South Africa is required to develop a
National Strategy for Plant Conservation (NSPC) which is aligned to the Global Strategy for Plant
Conservation (GSPC) 2011-2020. The GSPC consists of 16 targets and is applied through the
International Agenda for Botanical Gardens (BGCI, 2012). Further, Section 11(1)(h) of NEM:BA
requires the SANBI to establish, maintain, protect and preserve collections of plants in NBGs and in
herbaria. The SANBI through its Garden Conservation Strategy (GCS) is currently developing a
strategy for Encephalartos specie collections in National Botanical Gardens, to be aligned with this
BMP.

With the increased demand within the trade for various rare Encephalartos species, the collections at
NBGs have been the target of theft in the past 10 years. Upgrades to the current security systems are
urgently needed to ensure the safe-keeping of these ex situ collections. In instances where individual
plants which are of conservation value as defined in this BMP are currently in private or state-owned
custodianship, it is recommended that these plants remain at the current locality provided such a
locality is secure. This will decrease the risk of losing valuable Encephalartos species through
relocation or a single theft event in NBGs. In this regard, it is strongly recommended that the BMP
Implementation Committee support the “Cycad Saviours” initiative of the Cycad Society of South
Africa so as to facilitate collaborative participation between private collectors and conservation
departments.

Ex situ collections which have been established for conservation purposes should furthermore aim to
maintain the genetic integrity of the collection and maintain the insect assemblages associated with
conservation collections. In order to maintain the insect assemblages associated with Encephalartos
collections, the use of pesticides should be limited especially on indigenous Encephalartos species.
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Objective 1
To compile a confidential database for ex situ Encephalartos species of potential conservation value.

Action 1: Establish a database for ex situ Encephalartos species of potential conservation value
located within private collections through the Cycad Saviours initiative

Champions/ Responsibility CSSA (CSSA) — Japie Steenkamp

Funding CSSA

Timeline Within one year of the publication of this BMP

Deliverable Database for Encephalartos species of potential
conservation value located within private
collections.

Action 2: Confirm conservation value of ex situ Encephalartos species on database through DNA
barcoding and stable isotope analysis

Champions/ Responsibility SANBI

Funding SANBI (25% of Scientific Authority budget to be
allocated to actions in this BMP)

Timeline Within one year of the publication of this BMP

Deliverable Validated database for Encephalartos species of
conservation value located within private
collections

Action 3: Establish a database for ex situ Encephalartos species of potential conservation value
located within national and international government facilities

Champions/ Responsibility SANBI

Funding SANBI (25% of Scientific Authority budget to be
allocated to actions in this BMP)

Timeline Within one year of the publication of this BMP

Deliverable Database for Encephalartos species of potential
conservation value located within national and
international government facilities

Objective 2
To establish, maintain and secure ex situ genebank collections of all the CR and EN Encephalartos
species in NBGs.

Action 1: Upgrade security of valuable Encephalartos species collections at NBGs to prevent theft of
Encephalartos species

Champions/ Responsibility SANBI through its NBGs

Funding SANBI (NBGs)

Timeline Within one year of publication of this BMP
Deliverable Secure Encephalartos collections at NBGs

Action 2: Following agreement with owners of private collections, mark confirmed ex situ
Encephalartos species of conservation value located within private collections with microdots

Champions/ Responsibility SANBI

Funding SANBI

Timeline Within one year of publication of this BMP
Deliverable Confirmed Encephalartos species of conservation
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value located within private collections marked
with microdots

Action 3: Manage and coordinate ex situ conservation collections (including private collections where
possible) for all the Encephalartos species in this BMP

Champions/ Responsibility SANBI (NBGs) in collaboration with private
growers and collectors

Funding SANBI (NBGs)

Timeline Within one year of publication of this BMP

Deliverable Strategy for Encephalartos collections in National
Botanical Gardens

Action 4: Develop a protocol for duplicate collections and material exchange between NBG
Encephalartos genebanks.

Champions/ Responsibility SANBI (NBGs)
Funding Not required
Timeline Protocol developed within one year of publication

of this BMP and implemented within the 5 year
timeframe of this BMP

Deliverable Protocol for duplicate collections and material
exchange developed and implemented

Action 5: Pilot the RFID Encephalartos species theft detection system at Lowveld NBG

Champions/ Responsibility SANBI

Funding SANBI and the University of Kent to source
funding

Timeline Pilot project to commence within one year of
publication of this BMP

Deliverable Analysis of the effectiveness of the RFID

Encephalartos species theft detection system

Action 6: Train key personnel in the maintenance of ex situ conservation collections for
Encephalartos species to ensure genetic purity (by preventing hybridization) and retention of
important insect assemblages.

Champions/ Responsibility SANBI through NBGs

Funding SANBI (NBGs)

Timeline Within one year of publication of the BMP
Deliverable Key personnel managing the conservation

collections for Encephalartos species trained to
prevent hybridization of important collections and
to maintain important insect assemblages
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4 SPECIES-SPECIFIC ACTION PLANS

4.1 Encephalartos aemulans

Background

Encephalartos aemulans occurs in a single locality in the Vryheid district of KZN where it grows on
south-facing sandstone cliffs and in short grassland. The latest aerial counts conducted by EKZNW
indicated that there are less than 600 plants in the population. In the past, poaching was considered
to be severe and the Encephalartos species was therefore listed as CR under the Red List criteria

B1ab(v)+2ab(v); C2a(ii) (IUCN version 3.1). The

remaining plants in the E. aemulans population are

actively protected by the landowners who have expressed little interest in benefiting from any

economic incentives at this stage.

Encephalartos aemulans is represented in a small ex situ collection at one of the NBGs and seedlings

are fairly common in trade.

Objective 1

To create and maintain an enabling environment for the community on whose land the E. aemulans
plants occur, to carry out appropriate management actions and to provide the level of security
necessary to prevent further poaching of plants from the wild.

Action 1:
aemulans and of current legislative regulations
plants, plant parts and seed.

Inform and educate all landowners and custodians of the conservation value of E.

pertaining to the destruction and/or harvesting of

Champions/ Responsibility EKZNW District Conservation Officer and
EKZNW Scientific Services

Funding Resources are available in EKZNW annual
operational budget with cost estimation for this
action around R500.00

Timeline Within one year of publication of this BMP

Deliverable Informed landowners and custodians

Action 2: Finalize stewardship agreements with the landowners to secure the known population of E.

aemulans

Champions/ Responsibility EKZNW Stewardship Division

Funding Resources are available in EKZNW annual
operational  budget (R5600.00 travel and
R12 880.00 personnel hours)

Timeline Within one year of publication of this BMP

Deliverable Signed stewardship agreements

Action 3: Present and discuss all management recommendations for the E. aemulans population and

obtain buy-in from the landowners

Champions/ Responsibility

EKZNW Stewardship Division

Funding Resources are available in EKZNW annual
operational budget (R5600.00 travel and R1
840.00 personnel hours)

Timeline Within one year of publication of this BMP

Deliverable Stewardship agreements implemented
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Objective 2
To reduce the loss of individuals, populations, pollinators and habitat critical for the survival of E.
aemulans in the wild.

Action 1: Undertake ground surveys to determine the current population size and assess threats to
the E. aemulans population

Champions/ Responsibility EKZNW Scientific Services
EKZNW Stewardship Division
Funding Resources are available in EKZNW annual

operational budget (R5600.00 travel and
R16 560.00 personnel hours)

Timeline Within two years of publication of this BMP

Deliverable Report on the size of and threats to the E.
aemulans population with recommended actions
for addressing the threats

Recovery Targets

Encephalartos aemulans is listed as CR since it is confined to one locality, and although this
population has been targeted by poachers, the remaining plants are considered to be largely secure.
One neighbouring property where E. aemulans has been depleted is not considered suitable and
secure for recovery at this stage. The remaining population is recruiting well and conservation
interventions such as artificial pollination or population augmentation are not needed. The long term
target for E. aemulans is to increase the total population size to 3500 individuals (at 4 sites with at
least 500 adults each) and thereby achieving a population status of Least Concern (LC).

Recovery Objective 1
To increase the size of the population of E. aemulans through seed augmentation at three extant sites
by a minimum of 200 plants (>5 years) by 2030.

Action 1: Collect seed from wild plants and plant them at three extant sites within the existing
population

Champions/ Responsibility EKZNW Scientific Services

Funding Resources are available in annual EKZNW
operational budget which requires R2300.00 for
personnel costs

Timeline Annually or when seeds are available for five
years
Deliverable Progress report on seed augmentation at three

extant sites
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Recovery Objective 2
To develop a monitoring plan to acquire information required to evaluate the effectiveness of
management and to identify where objectives are not being met and/or interventions are required.

Action 1: Develop a monitoring plan for E. aemulans

Champions/ Responsibility EKZNW Scientific Services

Funding Resources are available in annual EKZNW
operational budget which requires R2300.00 for
personnel costs.

Timeline Within five years of publication of this BMP.

Deliverable A monitoring plan in accordance with EKZNW
norms and standards for monitoring.

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.2 Encephalartos arenarius

Background

Encephalartos arenarius occurs in a small area in the Eastern Cape Province between the towns of
Nanaga in the west and Canon Rocks in the east. In 2010 it was estimated that the total population
size was between 850 and 1500 mature individuals, although it is very difficult to obtain an accurate
estimation since the plants grow in densely wooded coastal dune forests (Donaldson, 2010). Repeat
photographs have indicated a 50% decline in the past 60 years, and with its restricted distribution it is
listed as EN under the Red List criteria A2acd; B1abii,iii,iv,v)+2ab(ii,iii,iv,v); C1 (IUCN version 3.1).
The Eastern Cape Department of Economic Development, Environmental Affairs and Tourism (EC
DEDEAT) has a database of the localities of all the E. arenarius populations, but no recent surveys
have been undertaken and it is unknown whether these populations are still extant. E. arenarius is
present in formally protected areas managed by SANParks, although there is uncertainty about the
exact numbers, and monitoring of these plants is currently not taking place.

Encephalartos arenarius is represented in a small ex situ collection at a NBG which requires
enhancement to ensure better genetic representation. Private growers have expressed concern for
approximately 85 plants at a farmhouse close to Alexandria. However, the wild origin of these plants
is not clear and they are therefore not at this stage considered to be suitable parental stock for
species recovery.
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Objective 1
To determine the current population status of E. arenarius on both private land and within areas
formally protected by SANParks.

Action 1: Resurvey all known populations of E. arenarius

Champions/ Responsibility EC DEDEAT, SANBI, SANParks, the Nelson
Mandela  Metropolitan  University, = Rhodes
University

Resources/Funding EC DEDEAT, SANBI (25% of Scientific Authority

budget to be allocated to actions in this BMP )
and SANParks

Timeline Within one year of the publication of this BMP

Deliverable Report on current population status of
E. arenarius

Objective 2
To determine the status of suitable habitat for E. arenarius within its distribution range.

Action 1: Determine the habitat status of E. arenarius through GIS modelling of suitable habitat

and then ground truthing of areas deemed suitable.

Champions/ Responsibility DEDEAT, SANBI, SANParks, the Nelson
Mandela Metropolitan  University, Rhodes
University

Resources/Funding DEDEAT and SANBI (25% of Scientific
Authority budget to be allocated to actions in
this BMP)

Timeline Within two years of the publication of this BMP

Deliverable Report on current habitat status of E. arenarius
with suitable sites for species recovery identified

Recovery Targets
Due to a lack of information on the current population, it is not possible to set realistic recovery targets
for this Encephalartos species. In addition to this, it is unclear how much of the habitat considered
suitable for E. arenarius has been transformed and will therefore be suitable for species recovery. It is
therefore recommended that recovery targets are only determined upon completion of the population
and habitat survey.

Recovery Objective 1
To set recovery targets for E. arenarius once objectives 1 and 2 above have been achieved.

Action 1: Set recovery targets for E. arenarius

Champions/ Responsibility Encephalartos species BMP Implementation
Committee

Resources/Funding To be determined

Timeline After five years or once necessary information
has been obtained

Deliverable Recovery targets for E. arenarius

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.
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4.3 Encephalartos cerinus

Background

Encephalartos cerinus is a rare Encephalartos species from KZN and within six months after its
description in 1989, most of the known population was illegally harvested for horticultural purposes.
This Encephalartos species is currently listed as CR under the Red List criteria A2acd;
B1ab(i,ii,iv,v)+2ab(i,ii,iv,v);C2a(ii) (IUCN version 3.1).

While this Encephalartos species is now thought to be extinct in the wild, there have been
unconfirmed reports of four or five individual plants still present in the wild. Although recent surveys
conducted by EKZNW failed to locate any plants, possible additional localities still need to be verified.
It is however likely that if any additional plants are still present in the wild, these populations will be
very small and unlikely to support essential ecosystem processes or viable populations of pollinators.
Closely related Encephalartos species such as E. villosus and E. aplanatus are pollinated by a
Porthetes species (weevil) and it is thus probable that E. cerinus would have had the same pollinator
(Prof John Donaldson, SANBI, pers. comm.).

Objective 1
To determine if any E. cerinus plants still remain in the wild.

Action 1: Survey all known localities for E. cerinus plants

Champions/ Responsibility EKZNW through collaboration with private
collectors who reportedly know of additional
localities

Resources/Funding EKZNW annual survey budget which includes
R3000.00 for travel and R7260.00 for personnel

Timeline Within two years of publication of this BMP

Deliverable Report documenting results of survey of known
E. cerinus localities

Objective 2
To identify at least two secure sites within the natural distribution range of E. cerinus that can be used
for species reintroduction.

Action 1: Identify two secure sites within the historic distribution range for species reintroduction

Champions/ Responsibility EKZNW through collaboration with the SANBI/
NBGs

Resources/Funding EKZNW annual budget which include R920.00
for personnel to map and model

Timeline Within five years of publication of this BMP

Deliverable Map showing location of at least two suitable
sites for species reintroduction
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Objective 3
To conduct research on potential Encephalartos species-specific pollinators.

Action 1: Undertake pollinator research on large ex situ collections of E. cerinus with a specific

emphasis on Porthetes species (weevil)

Champions/ Responsibility SANBI

Resources/Funding SANBI to source

Timeline Studies initiated within five years of publication
of this BMP

Deliverable Research project registered at a recognized
University

Recovery Targets

Recovery targets should be determined after all possible localities for the Encephalartos species have
been surveyed and should be based on the number of plants remaining in the wild. Should surveys
fail to locate any plants remaining in the wild, two suitable recovery sites within the historic distribution
range should be identified and research should be conducted to determine if processes essential for a
natural functioning population can be re-established.

Recovery Objective 1
To set recovery targets for E. cerinus once objectives 1 and 2 above have been achieved.

Action 1: Set recovery targets for E. cerinus

Champions/ Responsibility Encephalartos species BMP Implementation
Committee

Resources/Funding To be determined

Timeline After five years or once necessary information
has been obtained

Deliverable Recovery targets for E. cerinus.

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.4 Encephalartos cupidus

Background

Encephalartos cupidus is restricted to a small area in the Drakensberg in Mpumalanga and Limpopo
where it mainly occurs in open grassland in between large boulders and cliff ledges (Grobbelaar,
2004). Although this Encephalartos species occurs in provincial nature reserves, severe declines
have been observed during which numbers plummeted from more than 1100 plants in 1984 to less
than 50 plants today (Government Gazette, 2013). Encephalartos cupidus has therefore been listed
as CR under the Red List criteria A2acd; B1ab(ii, iv,v)+2ab(ii, iv,v) (IUCN version 3.1).

There are unconfirmed reports of a relatively large E. cupidus population within the species’ historic
distribution range within Limpopo. The area is, however, very mountainous and very difficult to
traverse or survey. Since E. cupidus plants are relatively small, it is difficult to observe them during
aerial surveys. In cultivation, E. cupidus cones frequently and this has resulted in hundreds of
seedlings being produced. Accordingly, this Encephalartos species is considered to be relatively
common and inexpensive in trade.
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Objective 1
To verify reports of a large E. cupidus population in Limpopo.

Action 1: Conduct ground survey to determine if E. cupidus is present in Limpopo

Champions/ Responsibility LEDET

Resources/Funding LEDET

Timeline Within two years of publication of this BMP

Deliverable Report confirming absence / presence of E.
cupidus population in Limpopo

Recovery Targets

The recovery targets for E. cupidus are based on recovery actions already underway in the province
of Mpumalanga. The availability of resources and seed for recovery actions were also considered.
There is a viable ex situ collection of E. cupidus within the NBGs which can be used as a source of
seed for reintroductions. Mr Fanie Vermaak and Mr Jan Joubert from the CSSA (CSSA) have also
volunteered to donate at least 200 seed towards the achievement of recovery targets. The long term
recovery target for E. cupidus is to increase the population to 1000 plants. To obtain the long term
recovery target the following short term objective (5 years) is recommended.

Recovery Objective 1
To plant a total of 500 E. cupidus seed back into the species’ historic distribution range.

Action 1: Plant 500 E. cupidus seed back into secure locations in previously occupied areas

Champions/ Responsibility Mpumalanga Tourism and Parks Agency
(MTPA) with seed sourced from NBGs and Mr
Fanie Vermaak and Jan Joubert from the
CSSA.

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00

Timeline Within five years of publication of this BMP

Deliverable Records and report on germination results
Monitoring report on the survival and growth of
seedlings

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.5 Encephalartos dolomiticus

Background

Encephalartos dolomiticus is a rare Encephalartos species restricted to the south eastern region of
Limpopo. An aerial survey in 2012 indicated that there are approximately 130 plants remaining in the
wild. It is, however, possible that stems rather than individual plants were counted during the survey.
To date, all the surveys for this Encephalartos species were conducted from the air and essential
information such as sex of individuals and age structure of the population, as well as data on
recruitment and pollinators are vague or unknown. It is furthermore unknown whether the current land
use practises such as burning cycles or grazing have a detrimental effect on recruitment of E.
dolomiticus seedlings.
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It is presumed that the E. dolomiticus population is declining, and the threat of illegal harvesting for
horticultural and medicinal purposes is severe. E. dolomiticus is highly sought after and expensive in
the horticultural trade and no viable ex situ genebanks currently exist for this Encephalartos species.
Encephalartos dolomiticus is currently listed as CR under the Red List criteria A2d; C1 (IUCN version
3.1).

The demand for E. dolomiticus seedlings is higher than what the commercial nurseries can currently
produce, but despite this, landowners currently show no interest in propagating and selling seedlings
grown from wild harvested seed. In order to rather explore tax incentives for the conservation of this
Encephalartos species, it is recommended that a Biodiversity Management Agreement (BMA) is
entered into with these landowners in accordance with Section 44 of NEM:BA and Section 37C of the
Income Tax Act, (Act 58 of 1962).

Objective 1
To conduct a ground-based population survey for E. dolomiticus in order to obtain a more accurate
assessment of the population size and structure.

Action 1: Conduct a ground-based population survey for E. dolomiticus

Champions/ Responsibility LEDET

Resources/Funding LEDET annual survey budget

Timeline Within one year of publication of this BMP
Deliverable Report on the size and structure of the E.

dolomiticus population

Recommendation on the feasibility of removing
suckers from wild populations for the
establishment of ex situ conservation collections
/ genebanks

Objective 2
Upon completion of the population survey, to investigate the effect of current land use practises on E.
dolomiticus with the aim of advising on management actions at each locality.

Action 1: Investigate the effect of current land use practices on E. dolomiticus

Champions/ Responsibility SANBI

Resources/Funding SANBI to source

Timeline Within five years of publication of this BMP
Deliverable Ecological management plan for each locality
Objective 3

To enter into a BMA with landowners on whose properties E. dolomiticus occurs.

Action 1: Initiate a BMA with landowners on whose properties E. dolomiticus occurs

Champions/ Responsibility LEDET (stewardship programme), DEA

Resources/Funding None required

Timeline Within five years of publication of this BMP

Deliverable BMAs between landowners and the Minister in
accordance with section 44 of NEM:BA
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Objective 4
To explore and advise on tax incentives relating to the BMA.

Action 1: Advise on tax incentives for landowners who have entered into the BMA

Champions/ Responsibility SANBI, DEA

Resources/Funding None required

Timeline Within five years of publication of this BMP

Deliverable Summary of tax incentives available to
landowners who have entered into the BMA

Objective 5
To establish an ex situ conservation collection / genebank for E. dolomiticus.

Action 1: If found to be feasible, selectively remove suckers from E. dolomiticus plants.

Champions/ Responsibility SANBI through NBGs and LEDET

Resources/Funding Internal resources — NBGs

Timeline Within two years of publication of this BMP

Deliverable Curation records of suckers removed from wild
population

Action 2: Establish ex situ conservation genebank at identified NBG

Champions/ Responsibility SANBI through NBGs and LEDET
Resources/Funding Internal resources — NBGs

Timeline Within two years of publication of this BMP
Deliverable Ex situ genebank at identified NBG

Recovery Targets

Due to the incomplete information regarding the population size and other ecological aspects (such as
sex of individual plants, coning frequencies, pollination and recruitment) of E. dolomiticus, it is not
possible to set realistic short term recovery targets for this Encephalartos species. It is therefore
recommended that recovery targets are determined during the five years revision of this BMP.

Recovery Objective 1
To set recovery targets for E. dolomiticus once objective 1 above has been achieved.

Action 1: Set recovery targets for E. dolomiticus

Champions/ Responsibility Encephalartos species BMP Implementation
Committee

Resources/Funding To be determined

Timeline After five years or once necessary information
has been obtained

Deliverable Recovery targets for E. dolomiticus

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.
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4.6 Encephalartos dyerianus

Background

Encephalartos dyerianus is known from a single granite mountain in Limpopo where it occupies an
area of less than 10 ha (Government Gazette, 2013). Although most of the population occurs within a
Provincial Nature Reserve, the Encephalartos species was until recently still affected by poaching,
resulting in a continued decline. Armed guards based at the population have, however, virtually
eliminated poaching. E. dyerianus is currently listed as CR under the Red List criteria B1ab(v)+2ab(v)
(IUCN version 3.1). There are viable ex situ collections of this Encephalartos species in NBGs. An
ecological management plan has been compiled for the Nature Reserve; however it does not address
the management of E. dyerianus specifically.

Objective 1
To proclaim the Lilly Nature Reserve as a specially protected area in terms of the NEM:PAA.

Action 1: Declare Lilly Nature Reserve as a specially protected area

Champions/ Responsibility LEDET in collaboration with DEA

Resources/Funding None required

Timeline Within five years of publication of this BMP

Deliverable Lilly Nature Reserve declared as a Specially
protected area in terms Section 18 of the
NEM:PAA

Objective 2

To adapt the current ecological management plan for Lilly Nature Reserve to focus on management
and monitoring of the E. dyerianus population.

Action 1: Include management and monitoring actions for E. dyerianus in the management plan for
Lilly Nature Reserve

Champions/ Responsibility LEDET

Resources/Funding No funding required

Timeline Within five years of publication of this BMP
Deliverable Management and monitoring actions for

E. dyerianus  in Lilly = Nature  Reserve
management plan, including recommendations
on time of year and parameters (e.g. seedlings,
numbers of cones, sex ratios, size classes) for
monitoring

Objective 3
To conduct a pilot study on the use of microdots and the University of Kent's Encephalartos species
theft detection system in the E. dyerianus population.

Action 1: Establish a pilot study at the E. dyerianus population to test the effectiveness of
microdots and the University of Kent's Encephalartos species theft detection system as a security
measure

Champions/ Responsibility SANBI/ the University of Kent
Resources/Funding SANBI/ the University of Kent to source
Timeline Within one year of publication of this BMP
Deliverable Monitoring and evaluation plan for RFID tags
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deployed and microdots applied to E. dyerianus
population

Objective 4
To establish breeding colonies for E. dyerianus around Lilly Nature Reserve in collaboration with
private landowners.

Action 1: Consult with private landowners neighbouring Lilly Nature Reserve on the establishment
of breeding colonies for E. dyerianus

Champions/ Responsibility LEDET

Resources/Funding No funding required

Timeline Within five years of publication this BMP
Deliverable List of interested landowners

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

Recovery Targets

Encephalartos dyerianus is listed as CR since it is confined to one locality of less than 10ha and
although this population has been targeted by poachers, the overall decline was not considered to the
significant. The population is reportedly recruiting well and is therefore not in need of human
intervention such as artificial pollination or population augmentation.

4.7 Encephalartos eugene-maraisii

Background

Encephalartos eugene-maraisii occurs on rocky hills and steep slopes in grassland and savanna in
small scattered sub-populations in the Waterberg and adjacent areas (Grobbelaar, 2004). There has
been significant poaching of this Encephalartos species over the past 30 years and it is estimated that
the population has declined by more than 50% over this period, with between 900 and 1000 plants
remaining in the wild. Most of the remaining sub-populations are located on private Nature Reserves
and in formally protected areas managed by SANParks. Encephalartos eugene-maraisii is currently
listed as EN under the Red List criteria A2d; C1 (IUCN version 3.1).

Plants in formally protected areas are monitored regularly with individual plants marked, measured
and GPS referenced and although complete population surveys are not conducted on the private
Nature Reserves, monitoring is conducted on portions of the sub-population. This Encephalartos
species is not currently represented in a viable ex situ collection at the NBGs.

Objective 1
To establish an ex situ genebank for E. eugene-maraisii at the Lowveld NBG.

Action 1: Source seed from stable wild subpopulations of E. eugene-maraisii

Champions/ Responsibility SANBI in collaboration with private Nature
Reserves and landowners

Resources/Funding SANBI through NBGs

Timeline Within one year of publication of this BMP

Deliverable An ex situ genebank for E. eugene-maraisii
comprised of at least 100 seedlings
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Objective 2
To establish an in situ genebank for E. eugene-maraisii on a private Nature Reserve located within
the current species’ distribution range.

Action 1: Plant Encephalartos species recovered from poaching incidences in a designated area
on a private Nature Reserve to form an in situ genebank

Champions/ Responsibility Private landowners in collaboration with SANBI

Resources/Funding Private landowner

Timeline Within one year of publication of this BMP

Deliverable A secure in situ genebank for E. eugene-
maraisii comprising of plants recovered from
poaching incidences

Recovery Targets

Since the subpopulation within the protected area managed by SANParks is comprised of
reproductive male and female plants and natural recruitment is present, no artificial pollination or
augmentation is considered necessary for this subpopulation at this stage. It is estimated that up to
500 plants have recently been poached from one of the private Nature Reserves and it is therefore
recommended that recovery efforts are focussed within the affected portion of the private Nature
Reserve with the long term target to replace the 500 plants lost to poachers. Seed or seedlings
needed for the recovery can be sourced from the in situ genebank (as per Objective 2 above).

Recovery Objective 1
To replace the 500 E. eugene-maraisii plants illegally harvested from the private Nature Reserve
within the last few years.

Action 1: Plant 500 seed or seedlings into depleted areas in the private Nature Reserve recently
affected by poaching

Champions/ Responsibility Private landowners in collaboration with SANBI
Resources/Funding SANBI to source funding for monitoring
Timeline Within five years of publication of this BMP
Deliverable Monitoring plan for planted seed or seedlings

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.8 Encephalartos heenanii

Background

Encephalartos heenanii occurs on a provincial nature reserve in Mpumalanga and in Swaziland where
it grows on very steep slopes in short grassland. According to surveys conducted in 1995 the
population historically consisted of approximately 115 plants but poaching has resulted in a rapid
decline with less than 24 plants recorded in 2009 (Government Gazette, 2013). Recent surveys have
failed to locate any plants and reproductive failure is anticipated for any remaining wild plants.
Encephalartos heenanii is currently listed as CR under the Red List criteria B1ab(ii,iv,v)+2ab(ii,iv,v)
(IUCN version 3.1).

Viable ex situ collections of E. heenanii do not exist either within the NBGs or other government
nurseries. E. heenanii plants tend to cone infrequently and it appears that artificial pollination success
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and seedling survival is relatively low. Members from the CSSA have volunteered to donate seed
and/or seedlings for species recovery on condition that they can monitor the recovery process.

Objective 1
To establish a confidential database of genetically pure E. heenanii in private possession that can be
used as parental stock.

Action 1: Create a confidential database containing records of genetically pure E. heenanii plants
and source seedlings in private possession

Champions/ Responsibility SANBI, CSSA

Resources/Funding No funding required

Timeline Within one year of the publication of this BMP

Deliverable Confidential database of genetically pure E.
heenanii plants (national and international)

Recovery Targets

The recovery of E. heenanii will depend on the number of seed and / or seedlings which can be
sourced for recovery processes. This Encephalartos species is currently not represented in a viable
ex situ conservation collection at any of the NBGs. Due to absence of cones or low coning rates of E.
heenanii plants in some NBGs, it is recommended that efforts are placed into species recovery rather
than focussing on establishing ex situ genebanks. Since there is currently no database for privately
owned E. heenanii plants, and it is not known how many seed/seedlings will be available for recovery,
it is recommended that the recovery target for E. heenanii be determined once objectives 1 and 2
above have been achieved.

Recovery Objective 1
To set recovery targets for E. heenanii once objective 1 above has been achieved.

Action 1: Set recovery targets for E. heenanii

Champions/ Responsibility Encephalartos species BMP Implementation
Committee

Resources/Funding To be determined

Timeline After five years or once necessary information
has been obtained

Deliverable Recovery targets for E. heenanii.

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.9 Encephalartos hirsutus

Background

Encephalartos hirsutus historically occurred in three widely separated localities, but due to extreme
pressure from poachers, only one individual remains in an inaccessible locality. Helicopter surveys
conducted in 2012 located no additional plants in the wild (Government Gazette, 2013). There are
unconfirmed reports that E. hirsutus used to occur in formally protected areas managed by
SANParks. This Encephalartos species is facing an extremely high risk of extinction and is listed as
CR under the Red List criteria Ad4acd; B2abiii,iv,v); C1 (IUCN version 3.1). At present, there are no
viable ex situ genebanks under state control for this Encephalartos species. A small number of
confiscated plants are however held in a secure, privately-owned locality.
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Objective 1

To establish/ formalize ex situ genebanks for E. hirsutus in two secure localities.

Action 1: Formalise a memorandum of understanding with custodians of confiscated plants and

establish these plants in two secure genebanks

Champions/ Responsibility

SANBI & LEDET

Resources/Funding

None

Timeline Within one year of publication of this BMP

Deliverable Two secure genebanks for E. hirsutus
Memoranda of understanding formalizing
current custodianship of confiscated E. hirsutus
plants

Objective 2

To establish a database of genetically pure parental stock under state or private control (national and
international) that can be used to source seed for additional genebanks.

Action 1: Create a confidential database containing records of privately owned and state owned E.

hirsutus plants

Champions/ Responsibility

SANBI, CSSA

Resources/Funding

None required

Timeline Within one year of publication of this BMP

Deliverable Confidential database of genetically pure
E. hirsutus parental stock (national and
international)

Objective 3

To identify three potential sites suitable for E. hirsutus species reintroduction.

Action 1: Conduct habitat suitability modelling to identify three potential sites for future E. hirsutus

species reintroduction

Champions/ Responsibility

LEDET (biodiversity planning programme)

Resources/Funding

No funding required

Timeline Within five years of publication of this BMP
Deliverable Map indicating the location of three potential

sites for E. hirsutus species reintroduction
Objective 4

To determine whether E. hirsutus historically occurred in the Kruger National Park (KNP).

Action 1: Conduct extensive surveys to determine presence of E. hirsutus in the KNP

Champions/ Responsibility

SANParks

Resources/Funding

SANParks

Timeline

Within five years of publication of this BMP

Deliverable

Survey report
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Action 2: Conduct stable isotope tests of ex situ plants purported to originate from KNP
Champions/ Responsibility UCT

Resources/Funding SANParks

Timeline Within five years of publication of this BMP
Deliverable Research report

Recovery Targets

Recovery is not considered a viable short- to medium-term option for this Encephalartos species
since only one individual of E. hirsutus currently remains in the wild and no formal ex situ genebanks
currently exist. In addition to this, it is highly unlikely that essential natural ecosystem processes such
as pollination are still present in the wild. Since the pollinator for this Encephalartos species was
never known and no other Encephalartos species is considered to be a close relative, extensive
research is required to determine if Porthetes species can be used as pollinators in recovered
populations (Prof John Donaldson, SANBI, pers. comm.).

Recovery Objective 1
To set recovery targets for E. hirsutus once the above mentioned objectives have been achieved.

Action 1: Set recovery targets for E. hirsutus

Champions/ Responsibility Encephalartos species BMP Implementation
Committee

Resources/Funding To be determined

Timeline After five years or once necessary information
has been obtained

Deliverable Recovery targets for E. hirsutus

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.10 Encephalartos horridus

Background

Encephalartos horridus occurs in xeric thicket vegetation between Port Elizabeth and Uitenhage in the
Eastern Cape. This Encephalartos species has declined by more than 50% due to habitat destruction
(urban settlements) and collecting for horticultural purposes and is now considered extinct from some
localities. Encephalartos horridus is currently listed as EN under the Red List criteria A2acd (IUCN
version 3.1). According to Eastern Cape DEDEAT and SANParks, the exact extent of the species’
distribution as well as subpopulation sizes are unknown since a complete population survey has
never been conducted.

Landowners who were consulted as part of the this BMP did not express any interest in economic
incentives for the conservation of E. horridus and it is therefore recommended that BMAs are entered
into with these landowners in accordance with Section 44 of NEM:BA. The option of tax incentives
can subsequently be explored. It should however be noted that since the complete distribution of
E. horridus is unknown, not all landowners could be consulted during this BMP.

Encephalartos horridus is represented in ex situ collections at the NBGs, however, a recent increase
in the theft of this Encephalartos species has resulted in a significant reduction in the number of
plants within these collections. Therefore, it is crucial that these ex situ collections are secured and
restored (see 3.3.8 objective 1).
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Objective 1
To determine the current distribution and size of E. horridus populations.

Action 1: Conduct a population survey for E. horridus

Champions/ Responsibility EC DEDEAT, SANBI, SANParks, the Nelson
Mandela Metropolitan  University, Rhodes
University

Resources/Funding SANBI (25% of Scientific Authority budget to be
allocated to actions in this BMP)

Timeline Within five years of the publication of this BMP

Deliverable Report on the current population status of
E. horridus

Objective 2

To enter into a BMA with landowners on whose properties E. horridus occurs.

Action 1: Initiate a BMA with landowners on whose properties E. horridus occurs

Champions/ Responsibility EC DEDEAT (stewardship programme) in
collaboration with the SANBI

Resources/Funding EC DEDEAT

Timeline Within five years of publication of this BMP

Deliverable BMAs between landowners and the Minister in
accordance with section 44 of NEM:BA

Recovery Targets

Due to a lack of current population information, it is not possible to set realistic recovery targets for
this Encephalartos species. It is therefore recommended that recovery targets are only determined
upon completion of the population survey.

Recovery Objective 1
To set recovery targets for E. horridus once objective 1 above has been achieved.

Action 1: Set recovery targets for E. horridus

Champions/ Responsibility Encephalartos species BMP Implementation
Committee

Resources/Funding To be determined

Timeline After five years or once necessary information
has been obtained

Deliverable Recovery targets for E. horridus

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.11 Encephalartos inopinus

Background

Encephalartos inopinus is restricted to a small area in Limpopo where it grows on dolomite cliffs and
in dense scrub (Grobbelaar, 2004). During initial surveys conducted in 1992, more than 670 plants
were counted. However, subsequent aerial surveys indicated that the population declined to 81
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individuals in 2004. Surveys conducted in 2008 and 2012 failed to locate any plants and it is thus
possible that the species may be extinct in the wild (Government Gazette, 2013). E.inopinus is
currently listed as CR under the Red List criteria A2acd; B1abi,ii,iv,v)+B2ab(i,ii,iv,v);C1+2a(i) (IUCN
version 3.1).

A small number of E. inopinus plants are currently established in government nurseries, however
these plants cone infrequently and subsequently very few seedlings are produced. Private growers
and members of the CSSA (CSSA) in Mpumalanga and Limpopo have volunteered to donate
seedlings to the Lowveld NBG to establish a viable genebank for E. inopinus.

The locality where E. inopinus historically occurred is located on communal land, and although it is at
this stage not considered to be a secure site for recovery, the community has expressed interest in
proclaiming the area as nature reserve.

Objective 1
To establish a genebank for E. inopinus at the Lowveld NBG.

Action 1: Source seedlings from private growers and members of the CSSA

Champions/ Responsibility SANBI (Lowveld NBG), private growers and
members of the CSSA

Resources/Funding None required

Timeline Within one year of publication of this BMP

Deliverable A secure genebank for E. inopinus at the
Lowveld NBG

Objective 2

To proclaim the area where E. inopinus historically occurred as a Nature Reserve in terms of the

NEM:PAA.

Action 1: Investigate and formalize the proclamation of the communal area around Penge as a

Nature Reserve

Champions/ Responsibility LEDET

Resources/Funding LEDET

Timeline Within five years of publication of this BMP

Deliverable Declaration of the Penge area as a Special
Nature Reserve in terms of Section 18 of
NEM:PAA

Recovery Targets

Recovery is not considered a viable short to medium term option for this Encephalartos species since
the area where E. inopinus used to occur is not currently considered to be a secure location. In
addition to this, it is highly unlikely that essential natural ecosystem processes such as pollination are
still present in the wild. Since the pollinator for this Encephalartos species was never known and no
other Encephalartos species is considered to be a close relative, extensive research is required to
determine if Porthetes species can be used as pollinators in recovered populations (Prof John
Donaldson, SANBI, pers. comm.). Due to the lack of a suitable recovery area, it is recommended that
recovery objectives are determined once objectives 1 and 2 above have been achieved.
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Recovery Objective 1
To set recovery targets for E. inopinus once the above mentioned objectives have been achieved.

Action 1: Set recovery targets for E. inopinus

Champions/ Responsibility Encephalartos species BMP Implementation
Committee

Resources/Funding To be determined

Timeline After five years or once necessary information
has been obtained

Deliverable Recovery targets for E. inopinus

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.12 Encephalartos laevifolius

Background

Historically, Encephalartos laevifolius used to occur in Mpumalanga, KZN, and the Eastern Cape as
well as in Swaziland, but today it predominantly occurs in Mpumalanga within the Kaapsehoop
mountain range with an isolated colony occurring further north. The population in the Kaapsehoop
area initially numbered 1700 plants but severe poaching has resulted in less than five plants
remaining. The subpopulations in Blyderivierspoort Nature Reserve in Mpumalanga as well as the
subpopulations in KZN and the Eastern Cape are all extinct due to poaching. Encephalartos
laevifolius is currently listed as CR under the Red List criteria A2acde (IUCN version 3.1).

The Kaapsehoop subpopulation of E. laevifolius is represented in viable ex situ collections in NBGs,
while three plants from the Blyderivierspoort Nature Reserve were recovered from poachers and
planted at a secure site.

Objective 1
To identify an additional three secure sites within the species’ historic distribution range where E.
laevifolius can be reintroduced in Mpumalanga.

Action 1: Identify three secure sites within the historic distribution range of E. laevifolius for species

recovery

Champions/ Responsibility MTPA

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00 (not for procurement of land)

Timeline Within one year of the publication of this BMP

Deliverable Map indicating three suitable sites for species
recovery
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Objective 2
To establish a viable genebank for E. laevifolius in a secure locality using the Blyderivierspoort Nature
Reserve plants recovered from poachers.

Action 1: Establish a viable genebank for E. laevifolius with seed sourced from the recovered

Blyderivierspoort Nature Reserve plants

Champions/ Responsibility MTPA in collaboration with LEDET

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00 / LEDET

Timeline Within five years of publication of this BMP

Deliverable Viable genebank for E. laevifolius at a secure
location

Recovery Targets
The recovery targets for E. laevifolius are based on recovery actions already underway. The
availability of resources and seed for recovery actions were taken into consideration.

Due to expanding human settlements, habitat destruction and free access to the area, the locality at
Kaapsehoop where the five remaining adult plants grow is not considered suitable for species
recovery. There is a viable ex situ collection of E. laevifolius within the NBGs which can be used to
supply seed for species recovery for the subpopulation occurring in the Kaapsehoop Mountain Range.

Recovery Objective 1
To undertake species recovery for E. laevifolius within the three identified localities.

Action 1: Plant 2000 E. /aevifolius seed within the three identified localities

Champions/ Responsibility MTPA

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00

Timeline Within five years of publication of this BMP

Deliverable A report documenting the progress and success
of species recovery for E. laevifolius in three
localities

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.13 Encephalartos lebomboensis

Background

Encephalartos lebomboensis occurs in northern KZN and in the Mananga area of eastern
Mpumalanga, as well as in the adjacent areas in Mozambique and Swaziland. This Encephalartos
species is threatened by poaching for horticultural and traditional medicine purposes, with
unconfirmed reports indicating increased harvesting of mature plants for the medicinal plant market,
while expanding agricultural activities are threatening the habitat. Invasion by alien plant species such
as Lantana camara (Lantana) and Chromolaena odorata (Triffid Weed) is an additional threat.

It is estimated that there are approximately 5000 plants remaining in the wild, although no recent
surveys have been conducted in Mpumalanga or KZN. Encephalartos lebomboensis is currently listed
as EN under the Red List criteria A2acd; B1ab(ii,iii,iv,v)+2ab(ii,iii,iv,v) (IUCN version 3.1).
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Encephalartos lebomboensis is a popular Encephalartos species among horticultural collectors with
both forms (Mananga and Piet Retief) common in cultivation and easily obtainable at nurseries. This
Encephalartos species also exists in viable ex situ collections at the NBGs with numerous seed
already donated to MTPA for species recovery and to the community nursery at Mananga when it was
still operating.

Objective 1
To establish the present population size of E. lebomboensis and quantify poaching impacts for both
horticultural and medicinal purposes.

Action 1: Conduct ground-based surveys of E. lebomboensis

Champions/ Responsibility MTPA/ EKZNW/ SANBI

Resources/Funding MTPA/ EKZNW/ SANBI (25% of Scientific
Authority budget to be allocated to actions in
this BMP)

Timeline Within two years of the publication of this BMP

Deliverable Report of survey conducted in KZN and
Mpumalanga indicating present population size
of E. lebomboensis and poaching impacts

Objective 2
To clear alien plant infestations such as Lantana camara and Chromolaena odorata within the E.
lebomboensis population at Mananga.

Action 1: Collaborate with Working on Fire (WoF), Working for Water (WfW) and/ or Expanded
Public Works Programme (EPWP) on the removal of alien invasive plants from the Lebombo
Mountain at Mananga

Champions/ Responsibility MTPA in collaboration with WoF, WfW and/ or
EPWP

Resources/Funding WoF, WfW and EPWP budgets

Timeline Within five years of publication of this BMP

Deliverable Report indicating results of alien plant clearance
on the Lebombo Mountain at Mananga

Objective 3
To ascertain whether E. lebomboensis currently occurs in formally protected areas managed by
SANParks.

Action 1: Conduct extensive surveys for E. lebomboensis in SANParks formally protected areas

Champions/ Responsibility SANParks

Resources/Funding SANParks

Timeline Within five years of publication of this BMP

Deliverable Report indicating results of surveys for E.
lebomboensis in SANParks formally protected
areas

Recovery Targets
The recovery targets for this Encephalartos species are applicable to the plants occurring in
Mpumalanga. Recovery should be undertaken with seed sourced from NBGs and other government
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nurseries. A genebank (breeding colony) has been established close to Piet Retief within the species’
historic distribution range and these plants are currently producing cones. Recovery targets for KZN
could not be determined since the current subpopulation size is only an estimate.

Recovery Objective 1
To establish an in situ genebank for E. lebomboensis at various ranger outposts at Mananga.

Action 1: Plant 2000 E. lebomboensis seed at various ranger outposts at Mananga

Champions/ Responsibility MTPA in collaboration with NBGs

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00

Timeline Within five years of publication of this BMP

Deliverable Report on the germination success of 2000
seed planted at ranger outposts at Mananga

Recovery Objective 2
To augment subpopulations of E. lebomboensis growing within the species’ historic distribution range
at Piet Retief.

Action 1: Plant 1000 seed in secure localities within the historic distribution range at Piet Retief

Champions/ Responsibility MTPA

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00

Timeline Within five years of publication of this BMP

Deliverable Report documenting the germination success of

1000 seed of E. lebomboensis planted at secure
localities within the historic distribution at Piet
Retief

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.14 Encephalartos middelburgensis

Background

Encephalartos middelburgensis has a fragmented distribution and is confined to the Witbank,
Middelburg and Bronkhorstspruit areas of Mpumalanga and Gauteng. It is estimated that the total
population currently consists of less than 350 plants, most of these confined to a single Nature
Reserve in Mpumalanga. Total population decline is currently estimated at approximately 60% with
the threat of poaching still present. Encephalartos middelburgensis is currently listed as CR under the
Red List criteria A2acd+4acd; C1 (IUCN version 3.1).

Outside of the Nature Reserve, the high amount of poaching has resulted in a severely fragmented
population with many of the individuals now occurring in isolation. Mpumalanga Tourism and Parks
Agency (MTPA) is currently involved with numerous restoration projects for this Encephalartos
species, both inside and outside of protected areas. A small number of plants occur within a private
Nature Reserve in Gauteng and an Encephalartos Species Management Plan has been submitted by
the landowner to the GDARD. In this Encephalartos Species Management Plan, it is proposed that
the population be artificially pollinated and seed and/ or seedlings used for restoration on the same
property. Future goals of this management plan are to expand the project to neighbouring properties.
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Encephalartos middelburgensis is currently represented in one viable ex situ collection within the
NBGs.

Objective 1
To investigate the ecology and restoration of E. middelburgensis, including restoration success with
seed compared to seedlings.

Action 1: Register and undertake a research project on the ecology and restoration of E.

middelburgensis

Champions/ Responsibility MTPA and the Tshwane University of
Technology

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00

Timeline Within five years of publication of this BMP

Deliverable Research report on the ecology and restoration
of E. middelburgensis

Recovery Targets
The recovery targets for E. middelburgensis are based on recovery actions already underway. The
availability of resources and seed for recovery actions were also considered.

Recovery Objective 1
To augment E. middelburgensis subpopulations in Mpumalanga with an additional 140 seed or
seedlings.

Action 1: Plant an additional 140 E. middelburgensis seed/ seedlings in secure wild locations,
sourcing seed from a) wild populations or b) the NBG genebank

Champions/ Responsibility MTPA

Resources/Funding MTPA annual Encephalartos species budget of
R147 912.00

Timeline Within five years of publication of this BMP

Deliverable Report documenting the germination /

establishment success of at least 140 E.
middelburgensis seed or seedlings planted in
secure wild locations

Recovery Objective 2
To augment the E. middelburgensis subpopulation growing in a private Nature Reserve in Gauteng
with at least 400 seed or seedlings.

Action 1: Carry out artificial pollination and subpopulation recovery as per the Encephalartos
Species Management Plan submitted to GDARD for plants on a private Nature Reserve in Gauteng

Champions/ Responsibility Philip Rousseau

Resources/Funding Philip Rousseau

Timeline Within five years of publication of this BMP
Deliverable Report documenting the germination /

establishment success of at least 400 E.
middelburgensis seed or seedlings planted on a
private Nature Reserve in Gauteng
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When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

4.15 Encephalartos msinganus

Background

Encephalartos msinganus is restricted to a small area in the Msinga district of KZN where it grows in
short grassland on steep slopes. It is estimated that between 100 and 200 plants used to occur in the
wild, however, poaching has reduced the population to a small number of scattered individuals
(Government Gazette, 2013). Encephalartos msinganus is currently listed as CR under the Red List
criteria B1ab(iii,v)+2ab(iii,v); C1+2a(ii) (IUCN version 3.1). Regular aerial surveys of the population
have indicated the presence of coning individuals. Ground-based surveys have not been conducted to
confirm the presence of seedlings however, since the terrain is difficult to traverse, it is possible that
seedlings would be overlooked. The remaining plants grow among large boulders and on steep cliffs
and are difficult to reach.

The land on which the population of E. msinganus occurs belongs to the Msinga Community. The
older members of the Msinga Community are aware of the plants and are displeased with the fact that
people are removing the plants. There are unconfirmed reports that the children from the Msinga
community remove wild seedlings for trade. E. msinganus is represented in a viable ex situ collection
in at least one NBG.

Objective 1

To create and maintain an enabling environment for the Msinga community to carry out appropriate
management actions and to provide the level of security necessary to prevent further poaching of E.
msinganus plants from the wild.

Action 1: Inform all major landowners and custodians of the significance of E. msinganus and
current legislative regulations pertaining to the destruction and/or harvesting of plants, plant parts

and seed

Champions/ Responsibility District Conservation Officer - Greytown
EKZNW Community Conservation

Resources/Funding Resources are available in the annual
operational budget for EKZNW and includes
R1500.00 for travel and R3680.00 for personnel
hours

Timeline Within one year of publication of this BMP

Deliverable Records of meetings with community members
and school heads

Action 2: Investigate the possibility of conservation agreements with the landowners/community to
secure the known populations/subpopulations of E. msinganus

Champions/ Responsibility EKZNW Stewardship Division
Resources/Funding Resources are available in the annual
operational budget for EKZNW and includes
R300.00 for travel and R7260.00 for personnel

hours
Timeline Within two years of publication of this BMP
Deliverable Records of meetings with community members
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Action 3: Present and discuss all management recommendations to obtain buy-in from the
Msinga community

Champions/ Responsibility EKZNW District Conservation Officer in
Greytown and Community Conservation Officer
Resources/Funding Resources are available in the annual

operational budget for EKZNW and includes
R1500.00 for travel and R36800.00 for
personnel hours

Timeline Within two years of publication of this BMP
Deliverable Records of meetings with community members
Objective 2

To reduce the loss of plants and habitat critical for the survival of E. msinganus in the wild.

Action 1: Assess the current population size of E. msinganus using data from aerial and ground
surveys

Champions/Responsibility EKZNW Scientific Services

Resources/Funding Resources are available in the annual
operational budget for EKZNW and includes
R4500.00 for travel and R23 760.00
personnel hours

Timeline Within 1 year of publication of this BMP
Deliverables Report on the current population size of E.
msinganus

Action 2: Engage with landowners and community members over the establishment of a security
plan at Msinga

Champions/Responsibility District Conservation Officer - Greytown
Community Conservation

Resources/Funding Funding for implementation of security plan
(This could include fencing; payment of a
security custodian etc.)

Timeline Within four years of publication of this BMP

Deliverables Reports on poaching incidents
Security plan
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Objective 3

To increase the distribution of E. msinganus within its natural habitat and to satisfy the local demand
for Encephalartos species by establishing a viable population at community homesteads.

Action 1: Determine the number of homesteads that currently have E. msinganus plants and the
number of additional plants required to satisfy the needs of the community.

Champion /Responsibility EKZNW Community Conservation

Resources/Funding Resources are available in the annual
operational budget for EKZNW and includes
R1500.00 for travel and R3120.00 personnel

hours
Timeline Within 5 years of publication of this BMP
Deliverables Report on the feasibility of planting one E.

msinganus plant at each homestead of the
Msinga community

Objective 4

To monitor management effectiveness and achievement of objectives for E. msinganus.

Action 1: Develop a monitoring plan for E. msinganus

Champion /Responsibility Scientific Services EKZNW

Resources/Funding Resources are available in the annual
operational budget for EKZNW and includes
R9200.00 personnel hours

Timeline Within two years of publication of this BMP
Deliverables A monitoring plan
Mitigatory management interventions where
required

Action 2: Survey and report on E. msinganus population status

Champions/Responsibility Scientific Services EKZNW

Resources/Funding Resources are available in the annual
operational budget for EKZNW and include
Aerial surveys: R6500.00 (5 hours)

Travel: R1500.00 (fuel, tyres, maintenance
and vehicle purchase costs in 4x4 Diesel

DC)/annum

Personnel: R8970.00 (39 hrs)
Timeline Annual
Deliverables A monitoring report/ status report

Recovery Targets

The long term population target for E. msinganus is 5000 plants (at 5 sites with at least 1000 adults
each) and although there is scope for the recovery of E. msinganus, it is not considered a realistic
short term (less than five years) target since the population size, recruitment, number of coning plants
and the accessibility of these coning individuals are not known. In order to achieve the long-term
target for E. msinganus, one objective with a number of subsidiary actions have been developed.
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Recovery Objective 1
To increase the population size of E. msinganus at three extant sites to a minimum of 500 plants (of
more than 5 years of age) by 2030.

Action 1: Hand pollinate cones of Encephalartos species growing in community gardens (including
schools) and in the wild where possible

Champions/ Responsibility EKZNW Scientific Services

Resources/Funding Resources are available in the annual
operational budget for EKZNW and includes
R1500.00 for travel and R3440.00 personnel

hours
Timeline Within one year of publication of this BMP
Deliverable Report documenting the increase in the number
of viable seed in the wild and in community
gardens

Action 2: Collect and plant seeds in suitable sites within existing subpopulations

Champions/ Responsibility EKZNW Scientific Services

Resources/Funding Resources are included in previous objectives

Timeline Annually or when seeds are available for five
years

Deliverable Progress report documenting the germination

success of planted E. msinganus seed

Action 3: Establish a propagation programme for E. msinganus at the local school

Champions/ Responsibility EKZNW Scientific Services

Resources/Funding EKZNW

Timeline Within 5 years of the publication of this BMP

Deliverable Propagation programme for E. msinganus at the
local school

When implementing the actions above, full consideration must be given to the principles and
operational guidelines outlined in 3.1 of this document.

Strategic Environmental Focus (Pty) Ltd
48

This gazette is also available free online at www.gpwonline.co.za




186 No. 40793 GOVERNMENT GAZETTE, 21 APRIL 2017

BMP-S: CR & EN Encephalartos species 505747

5 REFERENCES

BGCI. (2012): International Agenda for Botanical Gardens in conservation: 2" edition. Botanic
Gardens Conservation International. Richmond, UK.

Chaiprasongsuk, M., Mingmuang, M., Thongpan, A., and Namwongprom, K. (2007): Molecular
identification of Encephalartos (Zamiaceae) species and their relationships to morphological
characters. Kasetsart J. (Nat.Sci) 41: 43-60.

Cousins, S.R., Williams, V.L., Witkowski, E.T.F. (2012): Uncovering the cycad taxa (Encephalartos
species) traded for traditional medicine in Johannesburg and Durban, South Africa. South African
Journal of Botany 78: 129-138.

Da Silva, J.M., Donaldson, J.S., Reeves, G. and Hedderson, T.A. (2012): Population genetics and
conservation of critically small cycad populations: a case study of the Albany Cycad,
Encephalartos latifrons (Lehmann). Biological Journal of the Linnean Society 105: 293-308.

Daly, B., Donaldson, J.S., Friedmann, Y., Hahndiek, Q., King, N., Newton, D. and Southwood, A.
(editors). (2006): Albany Cycad (Encephalartos latifrons) Population and Habitat Viability
Assessment Workshop Report. Conservation Breeding Specialist Group (SSC/IUCN)/ CBSG
Southern Africa. Endangered Wildlife Trust, Johannesburg.

Department of Environmental Affairs and Tourism (2007): NEM:BA 2004 (Act 10 of 2004): Critically
Endangered, Endangered, Vulnerable and Protected Species, Regulation No. 151, Government
Gazette No. 29657, 23 February 2007, Pretoria: DEAT.

Donaldson, J. (1997): Is there a floral parasite mutualism in cycad pollination: the pollination biology
of Encephalartos villosus (Zamiaceae). American Journal of Botany 84: 1398-1406.

Donaldson, J. (1999): Insects associated with the cycads of Zimbabwe, Kenya, and Zanzibar with
comparisons to cycad insects in South Africa. Excelsa No. 19, 1999.

Donaldson, J.S. 2010. Encephalartos arenarius. The IUCN Red List of Threatened Species. Version
2014.2. <www.iucnredlist.org>. Downloaded on 25 August 2014.
Government Gazette. (2013): National Environmental Management: Biodiversity Act (10/2004): Non-

detriment findings. Vol.572. No. 36117.

Grobbelaar, N. (2004): Cycads with special reference to the southern African species. Four Images
Bureau & Printers. Pretoria.

Hawkins, B., Sharrock, S., and Havens, K. (2008): Plants and climate change: Which future? Botanic
Gardens Conservation International, Richmond, UK.

IUCN SSC. (2002): Technical guidelines on the management of ex situ populations for conservation.
10 December 2002.

IUCN SSC. (2006): Pest alert. Cycad Aulacaspis Scale. 10 February 2010.
<http://www.cycads.org/publications/CAS.

Laliberte, B. (1997): Botanic Gardens seed banks/genebanks worldwide, their facilities, collections
and networks. BGCI News: Volume 2 Number 9.

Strategic Environmental Focus (Pty) Ltd
49

This gazette is also available free online at www.gpwonline.co.za




STAATSKOERANT, 21 APRIL 2017 No. 40793

187

BMP-S: CR & EN Encephalartos species 505747

National Environmental Management: Biodiversity Act. Act No.10 of 2004.
National Environmental Management: Protected Areas Act. Act No. 58 of 2003.

Osborne, R., Calonje, M.A., Hill, K.D., Stanberg, L. and Stevenson D.W. (2012): The world list of
cycads. Systematics.

Peters, G.A., Toin Jr., R.E., Calvert, H.E., and Marsh B.H. (1986): Lichens to Gunnera — with
emphasis on Azolla. Plant Soil 90: 17-34.

Raimondo, D.C. & Donaldson, J.S. (2003): Responses of cycads with different life histories to the
impact of plant collecting: simulation models to determine important life history stages and
population recovery times. Biological Conservation, 111 (3), 345-358.

Prakash, S. and Van Staden, J. (2006): Sex identification in Encephalartos natalensis (Dyer and
Verdoorn) using RAPD markers. Euphytica 152.

Raimondo, D., von Staden, L., Foden, W., Victor, J.E., Helme, N.A., Turner, R.C., Kamundi, D.A. &
Manyama P.A., (eds) (2009): Red List of South African plants 2009, Strelitzia 25, Nelspruit: South
African National Biodiversity Institute.

Retief, K., West, A.G., and Pfab, M.F. (2014): Can stable isotopes and radiocarbon dating provide a
forensic solution for curbing illegal harvesting of threatened cycads? Journal of Forensic Science
59(6), 1541-1551.

Tang, W., Donaldson, J.S. & Walters, T. (2003): A unifying framework for cycad conservation. In.
Donaldson J.S.(ed). Cycads. Status survey and conservation action plan. IUCN/SSC Cycad
Specialist Group. IUCN, Gland, Switzerland and Cambridge, UK.

Treutlein, P., Voster, P., and Wink, M. (2005): Molecular relationships in Encephalartos (Zamiaceae,
Cycadales) based on nucleotide sequences of nuclear ITS1 & 2, Rbcl, and genomic ISSR
fingerprinting. Plant Biology 7: 79-90.

Whitelock, L.M. 2002. The cycads. Timber Press, Portland.

Willis, C.K.(ed). (2006): Conserving South Africa’s plants: a South African response to GSPC. SANBI
Biodiversity Series 1. SANBI. Pretoria.

Xaba. P. and Bosenberg, D.W. (2012): Investigating the feasibility of using Microdata dot for cycad
conservation. Research report. SANBI.

Zheng, W., Song, T., Bao, X., Bregman, B., and Rasmussen, U. (2002): High cynobacterial diversity
in coralloid roots of cycads revealed by PCR fingerprinting. FEMS Microbiology Ecology 40: 215-
222.

DIGITAL REFERENCES
IUCN (2013): IUCN Red List of Threatened Species, Version 2013.2: www.iucnredlist.org
South African National Red List (2012): http://redlist.sanbi.org

Strategic Environmental Focus (Pty) Ltd
50

This gazette is also available free online at www.gpwonline.co.za




GOVERNMENT GAZETTE, 21 APRIL 2017

188 No. 40793

LS

P17 (A1d) snooH [ejuswuoiinug o1b683esS

‘(sbuijpass pue
synpe) saloads sopejeydsoug jo xas ayy Buiuiwisiep

senbjuyos} Jejnosjow snouea aiojdxs o]

:so19ads

SSIISIOAIUM | 4O} SpOyBW  Jenosjow  OJul  UYoJeasal  8nunuoy) | sopejeydasuz J0  UOHBILIIUBPI XOS
"sa108ds sopejeydaou

‘Jounxa A||eao| swodaq : Hejeyasous

aney Asy) asaym suonejndod ojur psses|al aq alojalay) &q ues

ueo pue saiads sopejeydaous usamaq pasajsues aq | Siokeuljod pinond Jsylsym sulluslep o

IGNVS | ueo siojeurjjod pilnond i sulwielep 0} YoJeasal Jonpuo) :s10jeul|jod

SaI)LIOYINE UOIJBAISSUOD
leouinoid M Uojjeogeliod Ul |gNYS

ue(d yoeasal e aje[nwiio

:suopoas Buimojjoy
U} Ul pajuawnoop Yolessal sezjlold | o uopejuswajdw aAnoaye ainsua

ueid yoleesal B ejgINWIO} O] | 0} Udleasal [eRUISSd  JONpuo?

diNg siy}

umo_ ade9 Jo Aisionun ay /INYS

suopje|ndod sopejeydaous piim
Jo} eseqejep sousJael 8dojos| a|qe)s oisualo} e dojersq

pue suonefnseaul alnads sopejeydeouy
ur asn Joj suoneindod sopejeydaouz

adojosi s|qels olsuaio} & dojersp o)

'suonnoasoud

80uBJ8}al

salouabe Uol)eAIasU0D [eIoUIADId /IANYS

sjue|d paxJew Uo SJopoJoIL JO 8oUssaid au) JOJUO}

salouabe UoleAIasUOD [eIoUIADId /IANYS

|090j0.d
paalbe ue yym 8ouepI0dIE Ul S)OpPoIdIL Papod Ajanbiun
Aidde pue souinoud Jad uoneindod Aploud suo Ayusp)

sopeleydsoug  pm  jo  Bupyew oy
SJOpoJOIW JO BSn 8y} Uo salpnjs jojid o]

‘suopje|ndod

suone|ndod
Ryioud Jo uondsIes UO SSIAPE 0} |gNYS 8yl
"sdiyoosolw pasul 0} salousbe uoleAIaSUOd
[eluinold  sdiyoosoiw aseyaund 0} y3g

sdiyoouoiw
Mmau yym suoneindod sopejeydeouz pim Ayioud (e Yiep

Jjadns  mau yum suonendod
soueeydaoug pim  Auoud yew o]

‘sdiyoouoiw

$90IAI9G $901|0d UBDULY
yINog 8yl UM  sjuswiedsp jueas|al
pue y3q ‘selousbe UORBAISSUOD [eloUIAOld

*0}8 Juswdinba ajenbape
‘sjueld Ayioud Joj [suuosiad Bulyoeod-jue syenbape
yym sjesp jeyy ueid Aunoas e juswaidwi pue ubisaq

sainseaw uoposjoid Jo uonejuswaduw
[eppuinoid  snosdwi o)

‘sjue|d pjim Jo}

(G140 AaY)
LL'LL 'Ju0D uonnjosay SILID dY Yim 8ouepiodde ul

‘sel0ads sopejeydsoug
pIM JO 8njeA ojwouods a8y} Buisesioul

Buiyseod wouy

selousbe | sesodind apel; 1o} sawwelboid uononpoid Bupass Joy sopeeydasuy | suonejndod sajdads sopejeydaoug
uojjerasuod [epuinoid pue y3a ‘|ANVYS | 1sealey pass piim jo [eacidde sy} Joj [000j0id B dojeasq | piim Jo uondsjold nys uj 8y} 8ZIARUSdUI O] | PIIM  Jo  uopoajoud  aseasou|
uoidweys uonoy aAoalqo uonduosaq

SNOIdNVHO ANV SNOILOV ‘SIAILO3rdO J143NID :V XIANIddV

2¥2808

sojo0ads soueeydaoug NI ¥ ¥ S-dNg

This gazette is also available free online at www.gpwonline.co.za



189

No. 40793

STAATSKOERANT, 21 APRIL 2017

4]

P17 (A1d) snooH jejuswuciinug 21bojens

J08l0id ueg paag Wnjuua|jijy May/IENYS

“UOIJeAJBSUOD NS
xo 1o} abeloys oia Ul Buisn jo Ayjigissod sy ajebiseau

"SUOI}09]|09 UOIBAIDSUOD NjiS
X9 ysi|ge}se 0} sanbiuyos) abeio}s oA
Ul JO 8SN By} OJUl YoIeasal snupuod oj

:fyubayul o13auah
JO 9dURUDJUIRW PUR SUOIJI3||09 NYS XJ

paulWIB}ep 8q 0]

“Smnsiy
‘'J pue snjojreel 3 jo saiiedo| | suoneindodgns
usamiaq uoneuen onsusb sI assyl JI Bulwiale(g

*K18A028) $8198dS WIOJUI O} J8P.O Ul
SMINSJIy " PUe SNijojiAsE] " JO SaIedo|
| suonendodgns jusleyip U0 yoleassl

:sanieooj/suone|ndodgns

Jonpuoo  oJ

Jljpua

Bingsauueyor jo Ausianiun

‘Awouoxey Jiay} 8Aj0sal pue senbiuyos} Buipodseq YNQ
Buisn saioads sopejeydaous pajeias Aeso Auuspl

‘(smejusproned ‘3 pue jueussy ‘3 ‘69)
Awouoxey vy} dAj0sal 0} pue sd19ads
sopejeydsoug pajeas  Ajesop  Auuspl
0} senbjuyos) Buipodoleq yYNQ 8sn o)

'¥NQ ybnouy) uonesiyuapl saroadg

selousbe uoieAIasuod [eloulrold
'VSSO ‘sOgN ‘Buojald jo Aysieaun 8yl

"dINg 8y} Ul sa19ads sopejeydaous G|, 8y 0} 8duaIsyel
[eloads ypm ‘eauyy Yinog ul sopejeydeous Bunosye
soseasip pue sjsad Jo 85UBLN220 BY} JuBWNI0Q

'SU01399||09 NS X pue suoljeindod

salouabe uolieAIasuod [eloulAold
'VSSO ‘SOEN ‘Buojald Jo Ausieaun 8yl

"By UIN0S U (SyD) a[eds sidsede|ny
peokn BAljeU-UOU Byl JO 80UBNID0 Byl JUBLINJ0Q

sopejeydaoug
asealoul 0]
:saseasiq

8]BUIPI00d 0) [NYS

sal0ads sopejeydaous Ul elaeqouRAD
Se yons swsiienjnw o souenodwi pue 8ol ay} alojdx3

j0  9ouepodwl pue  swsijenynw
sopefeydsoug JO 9j01 8y} BuIWIB}ep O]

‘swisi{enjnw |eluassa

‘swisifenjnuu
Buiuieyuiew

aoueudjulR

salIsIaAlun Jaylo ‘(1nL) ABojouyds |
10 Aysianiun suemys] ayy ‘(YdLin) Aousby
syled pue wsunol eBueewndp ‘|gNVS

‘sa10ads sopejeydsous jo A60|098 UOHEIO}SBI
ay} uo ofipsmouy aseasoul 0} salsiaAuN paziubodsl
Uum  uoielogelod Ul sposloid  yolessal  ajeniu

‘sanbjuyosy A1en0dsl

:A1an029Y so1oadg

npucd 0y

sopeleydsous Jo Xas 8y} sullLBlep 0)

‘sa10ads

uoidweys

uopoy

aAalqo uonduasag

2¥2808

sojo0ads soueeydaoug NI ¥ 8 S-dNg

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 21 APRIL 2017

190 No. 40793

€5

P17 (A1d) snooH [ejuswuoiinug o1b683esS

$10)09]|02 pue S1amoIb
ajeaud yum uoneloqe|joo Ul (SOEN) 1GNYS

dINg Sl ul sa1oads sopejeydaoug
ay} |e oy (sjqissod alaym suoios|0d ayeald Buipnjour)
SUOI}08]|00 UONBAISSUOD NjIS X8 8}eulpiood pue abeue|y

18NYS

sjoposoiw
U)IM SUOND8|(09 8JeALd UILIM Pa]eoo| anjeA UoIjeAIasuod
10 seads sopeeydaouy nys Xe PaWILUCD ew
‘SUON08||00 BjeAld JO SIBUMO U)im JuswasiBe Buimojjod

sOAN s ybnoiy} |gNYS

soloads
sopejeydaoug o Yay) Jusrald 0} SHGN e Suoid8||09
solads sopefeydaouy s|geniea jo Anoss apesbdn

'SOEN Ul $a108ds sopeeydsoug NI
pue Y9 a8y} [|e jO Suopdd|0d yueqauab
njis Xxe 8In2as pue UlejuleW ‘Ysi|qeIsa 0]

SalII0.} JUBWILIBACD [euoleuls)ul pue
[BUONBU UIYJIM P8]BI0| 8NnjeA UONBAIasUod [enuajod Jo

1ANVS | selads souejeydeoug nyis xo o} aseqelep e ysiqeis3
sisAeue adojosi

a|qels pue Buipooseq YNQ YbBnoly) aseqeiep uo saoads

1ANVS | sopejeydaoug nys xo Jo anjeA UORBAISSUOD WLLUOD

dweyussyg aider - (¥SS0) ¥SSO

aAljenIul sInoiAeS peak)) ey ybnoayy suonodsjod
ajeald UIYIM pajeso| anjeA UOReAIssUO0d [efusjod Jo
sel0ads sopeeydsousg nys xe 1o} eseqelep e ysiqelsy

"an[eA UOIeAIdSU0D
|enusjod jo saloads soueeydsoug nys
X0 10} aseqejep [eluspyuod e ajidwoo o]

sal9ads sopejeydeaouz N3 pue y9
ay} ||e Jo suo1}a3]|0d yueqauab nys
X8 2InJas pue ulejulew ‘ysijqes3y

IGNVYS Yiim uoijeloge)jod
ul  seppusbe  UORBAIBSUOD  [elOUIAOI]

$918SINU pue SUONI9||0d
ajeaud ur sjueid psjeosyuod Jo diYsUBIPOISND 8Zi[ewio

‘sjue|d pajeasiuod
jo sdiysueipoisno eyeaud aziewloy o]

selouabe uoneAasuod [erouinoid
pue SHEN Ym uojelogeliod Ul YSS)

sjue(d pajeasyuod
10} 818D [IM oYM S)SLN}NoIoY pue siamoib Aay Ayuap)

‘pajeal)
98q 0} poau seads soueeydsaoug
pabewep UuUsym S[EIYO  JUSWSIIOJUS
Me| }SISSB [Im oym saouinoid e ul
sjsunynoiloy pue siamoib Aoy Ajuspl 0]

J0BJU0D 0} SHadxa
JUBAS|DJ JO 1SI| B JO BAISNjoul ‘sal0ads sopereydsous
pafewep pue pajeasyuod jo Buues ay) oy spoyiw

‘sal0ads
sopejeydasus pabewep pue pajedssyuod
JO 8Ied By} 0} S[eIoo JUBWSIoJUD

sa19ads sopejeydaoug pajeosyuod

Y00y 8p Japuex — ¥SSD | papuswwogal ayy bBuiquosep aulepinb e dojeaeq | me;  Jop  saulepinb  dojeasp o] | o yuawabeuew IV EETTE|
‘sal0ads sopejeydaoug
saloads sopeeydeoyg | UBOMY uynog uo ebueyd  sjewpd
ueoujy yinog uo ebueyo ejewnp jo  joedwr | jo joedwi [epusjod sy ejebuseAul o]
Aysioniun sepoyy | [enusjod oy ssasse 0} Bujjspow SjewId JoNpuo :abueyo ajewi|o
uoidweys uonoy aAalqo uonduosaq

2¥2808

sojo0ads soueeydaoug NI ¥ ¥ S-dNg

This gazette is also available free online at www.gpwonline.co.za



191

No. 40793

STAATSKOERANT, 21 APRIL 2017

£

P17 (A1d) snooH jejuswuciinug 21bojens

SOEN ybnoiyl 1gNYS

"sabe|quiasse Joasu| juepodwl Jo Uojuaal
pue (uonezipughy Bunusaaid Aq) Ayind oneush sinsus
0} sol0ads sopejeydsou 10} SUONDS|I0D UOIBAIBSUOD
njs xe jo doUeusjulew 8y} Ul [suuosiad Aay ulel]

18NVS

98N ploamoT e WwajsAs
uojosjep Yauyy saloads sopereydsoug Qi4Y Ul 1olid

(s9aN) IgNYS

"Syueqauab sopeeydsoug 9N usemjaq sbueyoxs
[BLISJEW PUB SUOND8||00 81edldnp o) [000j0.d B dojersq

uoidweys

uopoy

aAoalqo

uonduosaq

2¥2808

sojo0ads soueeydaoug NI ¥ 8 S-dNg

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 21 APRIL 2017

192 No. 40793

GG

P17 (A1d) snooH [ejuswuoiinug o1b683esS

RysiaAiun sapoyy
‘NN~ ‘sYedNYS ~ ‘IANYS  '1v3a3d

punoiB usy) pue Jeyqey ojgeyns Jo Bujepow S|9
ybnoy) snueusie "3 1o Snels JeNgey syl aulwisle(q

SI UIyIM  Snueuase '3 U0} 1BNgey
9|gE)NS JO SMB)S 8y} sulWIslep O]

Ayisianiun
sopoyy ‘Ausieniun ueyjodonsly elepuepy
uos|aN au} ‘syiedNVS ‘IgNVS ‘1v3a3a o3

snueuse '3 Jo suoneindod umouy |l Aeainsay

"SHEdNYS Ad
psjoajoid Ajlewlo) seale ulyIm pue pue|
aleaud yjog uo snueusie "3 Jo sniels
uoneindod jueunod 8y} euIWIBlEP O]

snueusse '3

$0IMIBS QJJUBIDS MNZYI

suejnwee *3 o4 ueld Bunojuow e dojars

‘palinbal a.e suoiuaAIBIUI JO/PUE JoW
Buieq jou aie saAOB[qo B1eym Apjuspl
0} pue juswabeuew jo SSOUBANIBYS
8y} ajenjers 0} paJinbal  uopewloul
aunboe o} uejd Bulojuow e dojaasp o)

ATV LE] (oW IENLREN]

S30IMBG JHUBIDS MNZMT

uoieindod Buiysixe 8y} UIY)IM S8)IS Juexa
9aly} 18 way) jued pue sjueid pjim woly pass 198||0)

'0€0¢ Ad (sieak G<) spuerd 00z

Jo wnuwiuiw e Aq S8)S Juejxe 9aiy} e
uoneuswbne pass ybnouyy suenwee '3
Jo uonejndod 8y jo 8zIS 8y} 8SE8IoUI 0|
TR E](To W I ENREN]

uoisialg diyspsemalg
MNZXY pue S30IA8g OUBUBIDS  MINZMS

uonendod
suenwae ‘g 8yj 0} S)ealy} ssasse pue azis uoljendod
JuaLNd a8y} aulwuslep 0} sAaans punolf axyeuspun

plim sy
Ul suejnwee "3 JO [BAIANS 8} J0} [EIND
jeugey pue siojeuyjod  ‘suonendod
‘S|lenpIAlpul  JO SSO| 8y} 8onpal O]

SISUMOPUE| 8} WO} Ul-Ang urejqo
pue uoijeindod sugjnwee '3 8y} 10} SUOIEPUBWIIODA]

"plim oy} woyj syuerd jo Buiyoeod Jayuny

uoisinig diyspiemalS MNZMT | Juswabeuew e SSnas|p pue Juesald | juanaid 0} Alessaosu Ajnoas Jo [ang|

suejnuwae "3 Jo uoneindod Umouy U} 8Ind3S 0} | g1y spiroid 0} pue suoRE JuswaBeuEW

uoisinig diyspiemals MNZM3T | siaumopue| ayy yim sjuswaaibe diyspiemals azijeulq seudoidde ;o Aueo o “nooo

‘paas pue sued jued ‘sjueid jo Buisaniey Jojpue

uononnsep ayy o} Buiuiepad suonenfel anlesifa) Sjueld sugjnwee '3 su) pue| asoym

S80IMBS JNUSIOS MNZMT | juslind Jo pue sugjnwee "J Jo anjea UOIBAISSUOD 8y} | U0 Ayunwwoo sy Joj juswuolAUS
pue 9l UOIBAIdSUOD JOLISId MNZMT | JO SUBIPOISNO pue SISUMOPUE| |[B 8}eanpa pue wuoju| | Buliqeus ue ulgjulew pue sjeald o] suenwae sopefeydasuy
uoidwey) uonoy aAnoalqo sal0adg

SNOIdWVHO ANV SNOILOV ‘SIAILOArdO 214103dS-S3103dS :9 XIAN3IddV

2¥2808

sojo0ads soueeydaoug NI ¥ ¥ S-dNg

This gazette is also available free online at www.gpwonline.co.za



193

No. 40793

STAATSKOERANT, 21 APRIL 2017

99

P17 (A1d) snooH jejuswuciinug 21bojens

snopwojop g

*AJjBo0] Yyoea je suoioe juswebeueuw
uo BuisiApe Jo Wie sy} Yum SnofIwiojop
‘3 uo saspoesd oSN pue| juaund
JO Joaye ayy ajebiseaul o} ‘Aeains

U} WOJ} MQNOr UBL PUB YBBWLISA dlued JN

pue sOEN woy paoInos pass im (VdLIN)
fousby syled pue wsuno| ebueewndjy

seale paldnaao Ajsnoiraid ul suoieao)
2Ind9s Ojul Yoeq pass snpidno '3 d|qeIA QG Jueld

uonnguUIsIp oISy ,seioads ay} ojul ¥oeq
paas snpidna ‘3 00S 40 [elo} e jueyd o)
1} aA13oa[qo A1anosay

IGNYS | uo seonoeid asn pue| juaiind Jo 10948 oy} aebnseau; | uoneindod sy jo uopsidwod uodn
"2injonJis pue azis uoljendod sy}
JO JUBLUSSOSSE 9)eINdoke aJoW B UIRIGO
snoyiwojop | O+ 49pI0 Ul snojwojop 3 4oy Aemns

130371 | '3 4oy Aenns uonendod paseg-puncib e 1onpuo) | uoneindod paseqg-punoif e jonpuod o) Snaliwojop ‘3
'YSSH abue.

ododwi urjusseaud

ododwi ur uoendod

13437 | st snpidno *3 )1 sujwislep 0} skaans punolb 1onpuo) | snpidno ‘3 able| e jo spodas Ayien o) snpidna 3
panalyoe
usaq oAeYy gz pue | 8Ads[qo 8ouo
39IWWOD snuued "3 lJoj sjebie} Aianodal 18s 0]
uonejuswajdw| diNg seeds soueeydaoug snupgd “3 1o} s}obiey A19A0281 188 1} aAi9alqo Aianooday
(j1ne8m) se108ds saj8yLI0d
uo siseydwa oy1oads e yIm Snuusd 3 Jo Suoids|j0d siojeuljjod oyoads-saloads
INYS | hus xe able| uo yoleasal Jojeujjod ayeuspun | [epusjod ojul  Ydueasal 1onpuod 0]
‘uononpoulal
soloads 10} pasn 8q UBD 1By} SnuLsd
SOAN /IGNYS uononpouulal saloads Joj abues | ‘F 40 abuel uolNquISIp BINJRU B} UILYIM
ayYl Uyum uoneIoge(od  ybnouyl MNZMT | uonnquisip SUOISIY 8y} UIYIM SB)IS 8Indas oM} Ajjuap| | Se)s aindas om) ses| Je Ayuspl o]
S81}I[ea0|
[euolippe Jo mouy Ajpauodal oym $10}99]|09 plim 8y}
ajeaud yum uoieloge|od ybnolyy MNZMI sjue|d snuued “J 10} $a1YI[BO0| UMOUY e Aeang | ul ulewal s syueld Aue yi sulwisiep 0 SN 3
‘PansIYo. Udsq
SABY 9NOCE 7 PpUB | S8A}Is[qo 9ouo
SERIWWOY snueusie '3 Jo} sjebie} A1anooal J8s 0]
uonejuswaldw| diNg seads souejeydaoug snueusJe 3 1o} sjob.e) A1anodal Jos 1} aARaalqo A1anoaay
3|qelinS pawaap seale Jo Buiyiniy ‘abuel uonnquisip
uoidwey) uonoy aAaalqo salvadg

2¥2808

sojo0ads soueeydaoug NI ¥ 8 S-dNg

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 21 APRIL 2017

194 No. 40793

1S

P17 (A1d) snooH [ejuswuoiinug o1b683esS

IGNYS
UIM  UOIeIOQe(|00 Ul SIaUMOpue| 8)eAlld

Yueqauab njis U ue Wioy 0} dAI8SaY
ainjeN ajeaud e uo ease pajeubissp B Ul S8oUBPIOUl
Buiyoeod wouy paianodal sa10ads sopeeydaous Jueld

JUBLND By} UIYNM pajedo] oAIesey
aimeN ojeaud e U0 pisiesew-ausbne
'3 10} yueqausb nys ur ue ysigeise o

SIBUMOPUE| pUB SBAIaSaY
aineN 8jeAud Upm Uonesoge(od Ul |gNYS

Iisiesew-auabng
"3 Jo suolejndodgns pjim 8|gelS WO} pess 8oInog

‘OGN PloAMOT 8Y} 1e Jisiesew-ausbng
"3 10} yueqgausb nyis xe ue ysijqelss o

lisiesew-suabne ‘g

13d31

snueLs/p *3 10} $8]UCJ0d
Buipasiq Jo jusWYSIGRISS BY) UO BAISSY ainjeN
A7 BuunoqyBieu sisumopue| sjeAud yim }nsuod

slaumopue| ajeAld Ujim uoneloge|jod
Ul 9AJasay ainjeN Ajji punoJe snuelsAp
"3 Jo} seuojod Buipesiq ysijgeise ol

Juay} jo Aysieniun oy} / 1NYS

ainseauw Ajunoss e se
wia)shs uonosjep yay) selvads sopefeydaoug sjusy Jo
Ayis1anIUN BY} PUB SJOPOIOIW JO SSBUBAOBYS BU) 1S}
0} uoneindod snueuaAp ‘3 ay) je Apmss joid e ysigels3

‘uoneindod snueusAp ‘3 8y Ul wWajsAs
uoioslep Yoy selads sopeleydaouy
sJuay Jo AlsiaAlun 8y} pue sjoposojw
J0 asn ay} uo Apnjs jojid € 1onpuod 0]

13031

EINELEN|
aineN A Joy ueyd juswebeuew ayy ul snueuaAp
‘g 1o} suonoe Buuoyuow pue juswabeuew apnjoul

‘uoejndod
snueusfp '3 ey jo  Buuoyuow
pue juswabeuew UO SNJ0} 0} SAISSSY
aineN A7 Jop ued juswabeuew
|eoifojods  juaund a8y} jdepe o]

V30 Yym uopeloge||od ul 13d31

gole
pajoajold Ajjeroadg e se anlasey ainjeN Ajji aiepaqg

AL HIEN
8y} Jo swJa) Ul eale pajosyoud Ajleadg e
se anlesay aimeN Aj ey wiepoid o]

snueuafp -3

d9RIWWOY
uonejuswa|dw| diNg seeds sonejeydaoug

snapwojop 3 Joj sjeb.e) Aianooal Jog

‘paAsIyoe
usaq Sey oAoge | 9ABdBlgo  8ouo
snapwojop ‘3 1oy s1abie) A1anodal 18s 0|

1} 9A13o3[qo Alanoaay

13037 pue sOgN ybnoay} INYS

98N
palyuspl 18 yuegausb UONBAIBSUOD NS X8 Usi|gelsy

13@31 pue sogN ybnoiy) |GNYS

"syue(d snogiwojop 3
LLIOJ} SI9YONS BAOWIBI A[9ANDB[8S ‘B|qISes) 8q 0} PuUNo} J|

"SNOJILIOJOP *F 10} Yuegausb / uo08||00
UOBAIBSUOD NYS X8 UB ysijgelse o)

v3a 1aNVS

VINgG 8y} oul pausjud
9ABY OUM SIBUMOPUE| 10} SBAJUBOUI XB} UO 8SIADY

"YING 8y} 0} Buneyau
SOAJUBOU| XE) UO aSIApE pue alojdxs 0]

v3q ‘(pwwesboid diyspiemsss) 13037

$IN000 SNIYYILLIOJOP
"3 soladold 8SOUM UO SIBUMOPUE| YliM YIAIG B Seniu|

"$IN000 Snajiojop 3 seiadoid asoym
UO SIBUMOPUE| UJIM /NG B Ol J8jud 0]

uoidwey)

uonay

aAoalqo

sal0adg

2¥2808

sojo0ads soueeydaoug NI ¥ ¥ S-dNg

This gazette is also available free online at www.gpwonline.co.za



195

No. 40793

STAATSKOERANT, 21 APRIL 2017

86

P17 (A1d) snooH jejuswuciinug 21bojens

Ausianun
sopoyy ‘Ausieniun ueyjodosely elepuely ‘suoijeindod snproy ‘3 Jo 8zis
UOS|aN 8y} ‘SedNYS ‘1gNVS ‘1v¥3a3aa o3 snpiuoy '3 Joy Kanins uonendod e jonpuo) | pue uonnNguISIp JUSLIND Y} dUILISIBP 0] snpiioy '3
"PAABIYO. UDaQ dARY
SOAI0B[GO pauOnUSW SAOQe 8y} BIUO
RNl sminsJly -3 1o} syabiey A1anodal jes o)
uonejuswa|dw| g saioads sopejeydaoug snjns.y *3 1oy syablie} A1anooal 195 1} aA3oalqo A1anooay
dNY woly ajeurbuo o}
190 | payodind syueid nyis xs Jo sise} adojosi 8|qe)s Jonpuo) “Med [euoneN
dNY 8yl ursminsiiy 3 | Jebniy ayr ul paunddo  Ajleauoisly
SYIEdNYS | Jo soussald suiwis}ep 0) SAGAINS BAISUSIXS JONPUOD) | SMiNsiy 'J  Joyldym sulwielep 0]
uononpoujulal saloads ainyny Joj sayis [enusiod "uoloNpo.IUIBI $8108dS 10}
(swwesboud Buuueld Aysiaaipolq) 1337 | @94y Apuspl 0} Buliepow Ayjigenns jejgey jonpuod | sjqeuns seys [enusiod saiyy Ayuspl o)
"syueqauab [euonippe 1o} paas
90In0S 0} pPasn aq Ued Jey) (jeuoneulsiul
pue |euoieu) |043U09 ajeaud
sjueld Smns/y g POUMO Bje}S puB paumo Ajsjeaud | 40 @JEIS Jepun xools |ejussed aind
VSSO ‘|ANVS | Jo spiooas Buiuiejuoo aseqejep [eijuapiuod e ajeal) | Ajleonsush jo aseqejep e ysijgelse o]
syuegauab ainoas omy ui sjued 'S|e0|
asoy ysijgelse pue sjuejd pajessyuod Jo Suelpojsno | ©Nd8S oM} Ul Smnsily "3 1o} syueqausb
130379 19NVS | yuim Bulpuejsispun jo Wnpuelowsw B 8SIBWIOH | NS X6  9zllewlo}  /ysiqelss 0] sminsay 3
"pPaAsIyoe Usaq
9ABY 9AOCE 7 pue | S8Ajaslqo 9ouo
aaYIwwo) liueusay 3 o} syabie} A1anooal 18s 0]
uonejuswaldw| JNg seads souejeydesug Jiueusay "3 Jo} syebiey A1onooal 198 1} aApoalqo K1anosay
¥o0)s
uoissassod ajeald ul sbuijpaas | |ejusied se pasn aq Ued ey} uoissassod
soinos pue syeid jueussy 3 aind Ajeoneusb | eyeaud ur nueussy 3 aind Ajjeansush
VSSO ‘IANVS | Jo spiooas Buiuiejuoo aseqejep [BIUSPLUOD B 8)eal)) | JO 8Seqelep [enuUspLU0d B ysiqelss o] liueussy 3
sleak maj 1Se| aU) UIYJIM 9AI8SaY ainje
ajenud ay} wouy paysantey Ajlebaj syueid
I1gNVS | Buiyoeod Aq pajosye Apusoss anlesay ainjeN ajeAud | isiesew-susbne '3 (0g oY) adejdes o]
UIIM UOIEIOGE|[0D Ul SISUMOPUE| djeAld | 8y} Ul seale pajejdap ojul sBulpass 1o pass QoG jueld 1} aA3oalqo A1anooay
“abues uonnquysip saloads
uoidwey) uonoy aAaalqo salvadg

2¥2808

sojo0ads soueeydaoug NI ¥ 8 S-dNg

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 21 APRIL 2017

196 No. 40793

69

P17 (A1d) snooH [ejuswuoiinug o1b683esS

dMd3 10
/PUB MM ‘JOM YU UOjeJoge|jod Ul YdLIN

SYOM olland  papuedx3 o jpue (M) Jerem
1o} Buiyiopn (4oM) Bui4 uo Bupiop yim 8)eioqe|io

se yons suone)sajul Jueld usie Jesjo 0]

‘sasodind |euroipaw pue
[eanynaioy yoq Joy syoedwi Buiyoeod
Amuenb  pue sisusoquioqe; '3 Jo

IANVS /MNZY3 VAL sIsusoquioga; "J 10 skenns paseq-punolb yonpuo) | ezis uonendod jusseid 8y ysigelse o1 SIsusoquIoge) g
Sa1)eao|
PaYUSP! 8By} BU) UIYUM  SNIOJIASE
SaI)I|B00] paunuspl | g o} Aienodss seipeds exeuspun 0]
VdLIN | 921y} 8y} uiyym pass snijoyiceel '3 0007 Iueld } aA39alqo A1anoday

13037 yym uoneloqeod Ul yd.LIN

sjueld anjasay
ainjeN 100dsIaIALBPA|g paIan0dal 8y) WOy padInos
Paas Uym Snjjojinae) 3 10} Yueqauab a|gelA e ysiiqeis]

"slayoeod WoJ paIancosl
sjued aAlasay ainjeN MoodsialalapAlg
ay) Buisn Ayeao| ainoas e ul snijojee)
' 1o} yueqeusb o|qeln B ysijge)se 0]

K1an0081 s8108ds 10} SNijojIAse] *T Jo abuel uolnquIsIp

“eBuejewndy Ui psonposuIal 8G Ued
snijojinee] 3 a1eym abues uonnguisIp
ouojsly selwads 8y UyNmM  S8ls

uonejuswa|dw| dng saioads sopejeydaoug

snujdous 3 Joy sjeb.e} Aianooal Jos

1} aA3oalqo A1anooay

VdLl | ouojsiy eyy uiyim sejs einoss  eauyy  Ausp| | 8inoss ealy) |euonippe ue Auuspl of snijoyinee] ‘3
paABILO. Usaq aAeY
SOA08[0  PBuUOnUSW 8AOGE 8y} 80UO
991ILIWOY snuidouj *3 1o} syobiey Aienodsl Jos o)

9AI8S8Y BINjeN € e 8busd punole BsIe [BUNWIWOD

"WYd:WIN 8U} JO SWiIS) Ul 9AI8saY
aINleN B Se  paunooo  Ajjeouoisiy

130317 | 8w Jjo uoneweposd sy oziewlo} pue ajebisaaul | snuidour "3 aisym eale ayy wiepoid o)
VYSSD 8y} Jo siaquiaw VYSSO 8y} Jo "OdN PIsAMOT 8y} 18
pue siamoib ajeaud ‘(OGN ploamoT) |GNYS | siequisw pue siamolb syeaud wouy sbulpass 8ainog | snuidour *3 1oy yuegauab e ysijgelse o] snuidour -3
‘panalyoe
usaq Sey oAoQe | 8Aoalqo  8ouo
aJIWWON snpuioy ‘3 Joy syabiey Alenooal 18s o
uonejuswa|dw| dg seloads souefeydaoug snpuioy 3 oy sjeb.e) A1anooal Jog 1} 9A1393[qo Alanoaay
IGNVS U} Y)IM uolieIoqel|0d $IN220 snpLUoy '$1n200 snplioy *F saiuadold ssoym
ul (swwelboid diyspiemsis) 1¥3aaa D3 | ' seiadoid asoym UO SISUMOPUE| UM YA B Sleliu| | UO SIsumopue| UM WINgG e Ojul 18jus o]
uoidwey) uonoy aAoalqo sal0adg

2¥2808

sojo0ads soueeydaoug NI ¥ ¥ S-dNg

This gazette is also available free online at www.gpwonline.co.za



197

No. 40793

STAATSKOERANT, 21 APRIL 2017

09

P17 (A1d) snooH jejuswuciinug 21bojens

uoisiag diyspJemals MNZY3

sjuswoalbe uonealasuod jo Ayjiqissod ayy ayebisanu)

uoneAlasuo) Aunwwo) MNZM3
UMOo}A8.e) - 180110 UOIBAISSUOY) Jo1ISIq

pass pue sped jued ‘syueld jo Buisaniey
Jojpue uononjsep oyy 0 Buiuensd suoieinbal
anne|siba| jusund pue snuebujsw ' jo douedlubls
8y} JO SUBIPOISND puB SIsuMOpUE| Jofew |jB wio|

JO [oA9] 8y epiaoid 0} pue suonoe
Juswabeuew sjeudosdde no Aued o)
Ayunwwoo eBuisyy 8y} Joj JUSWUOIIAUS
Buigeus ue uejuleW puB 8)edld 0]

snuebuisw 3

neassnoy dijiyd

Busines u anlesay ainjep seAld
e uo sjueld Joj} 4y Q9 0} papwqgns ue|d juswabeuey
soadg  soueeydsouz 8y Jad se  Aisnooal
uoneindodgns  pue uopeurod [eoye no  Aue)

"sBul|pass 10 pass Q0
1se9)| Je yyum Busines) uj anIasay ainjeN
ajeanud e ur Bumosb uonendodgns

sisuabingappiw 3 8y} juswbne o]
17 aAa3[qo A1anoday

yuegauab 5gN 8y} (q Jo suonendod pjim (e
woJ} pass BuInINos ‘suoedo| plim 81nass Ul sBulpsss

"sBuljpass 10 pass Oy [euonippe
ue yym ebuejewndpy ur suonendodgns
sisusbinqeppiw 3 juswbne o]

J0 AysisAun euemysl 8y} pue VdIW

8y} uo j08foid yoseasas e eyeuspun pue Jsysibey

VdL | /peses sisusbingieppiw '3 (Qf) |euonippe ue jue|d 1} aA3oa[go A1anoday
‘sbuijpass 0} paedwod

paas UM $S829Nns Uoljelosal Buipnjoul

ABojouyoa ] sisuaBingjappiw 3 Jo Uoelojsal pue ABojosa | ‘SISusBingieppiw g JO  UOjeIO}SB

pue ABojods ey ajebiseAul 0

sisuabunqappiw ‘3

Vd1lW

Ja110Y Joid Je abuel uognqusip
OLOJSIY BU} UIYIM SOe90] 3INd8S Uj Pass 000) JUeld

joney

1814 1e abues uonnquisip ouosly saloads
oyl uyum  Bumolb  sisusoquioga)
‘g Jo suonendodgns sjuswbne o]
1z aAa3[qo A1anoday

SOEN Uim uoijeloqe|od Ul Yd.LIN

ebueueyy 1e sisodjno
JaBuel snoueA Je peas sisusoquwiogs| '3 000Z 1Ueld

‘ebueuepy e
150dino Jobuel SNOLIBA Je SISUB0qUIOgs|
'g Joj yueqauab nys ul ue ysijqelsas o)

1} aAi9algo A1anooday

seale pa}oajold A|lewlo) syIedNYS

‘SYIBNYS Aq pabeuew seale
pajoajold Ajlewsoy ul sinddo Ajualnd

SYIBdNYS | Ul Sisusoquioqa] " 10} SABAINS BAISUBIXS JONPUOY) | SISUBOQUWIOGS] F JYIBUYM UIBLSISE O]
‘eBueuey je uoneindod
"eBueuey Je ulejunop oquiogaT ay; woJy sjueyd | S/Susoquiogs] "3 By} Ulym  EjeIopo
SAISEAU] UBI[E JO [BAOWS) 8Y} UO (dMd3T) swwelbold | eusejowoly) pue eiewed euejue]
uoidwey) uonoy aAaalqo salvadg

2¥2808

sojo0ads soueeydaoug NI ¥ 8 S-dNg

This gazette is also available free online at www.gpwonline.co.za



GOVERNMENT GAZETTE, 21 APRIL 2017

198 No. 40793

19

P17 (A1d) snooH [ejuswuoiinug o1b683esS

S3JIMBG JRUSIDS MNZMT

|00y2s [B20| B} }B
snuebuisw “3 Joy swweiboid uoiebedold e ysigeis3y

$30IMIBS QYU MNZYI

suoneindodgns
Bunsixa uiyIm sa)is a|geyns Ul spaas juejd pue 199|090

8|qissod aJaym pjim 8y} Ul
pue (sjooyas Buipnjour) suspaeb Ayunwwod ul Buimolb

'0£02 Aq (abe Jo sieak
G Uey} alow jo) syued pog 4o wnwiuiw
B 0} So)is Juexe daly) je snuebuisw
‘g jo azis uoneindod sy} asessoul 0]

S80IMIBS JUBIS MNZMT | selads  sopejeydeoug jo sauod  ajeuljod puey 1} 9A)o3[qo L1an02ay

‘snuebuisw
MNZM3 $89IAI8S 21UBI0S snjejs uone|ndod snuebuisw 3 uo Jodas pue ABAINS | J 1o} SBANOS[QO JO JUBWSABIYOR pue
MNZM3 $89IAI8S 21UBI0S snuebuisw “3 1oy yueld Bulojuow e dojpasq | SsausAndays Juswabeuew Jojuow O

uoneAlasuo) Aunwwo) MNZM3

*Ryunwwioo 8y Jo spasu sy} Ajsies o) palinbau sjueld
[eUORIPPE JO Jaquinu 8y} pue syueld snuebuisw ‘3 arey
Apusind jey} spesjsswoy Jo Jequinu 8y} sulwisleq

‘Spesjsaioy
Aunwwoo  je  uopeindod  B|qeIn
e Buysiiqelse Aq sainads sopejeydaouy
Jo} puewsp |eoo] 8y} Aispes o}
pue jejiqey [eanjeu Sy Ulyym snuebuisw
‘g JO uopnquislp 8y} eseasoul 0]

uoleAIasuo?) Ajunwuwion
umojA819-190110 UONBAIBSUOY) JoLIsIg

ebuis|y 1e uejd A1unJas e Jo JusWySI|GeISa 8y} JaA0
slequaw Ajunwwod pue sisumopue| yum abebul

skanins punolb pue |eliee woly eyep buisn

PIm ayy
ul snueBuisw "3 J0 [BAIAINS 8U) 10} [2ON1D

snuebursw *3 Jo suoleindodgns/suoneindod
UMOUY U} 8In93s 0} AJUNWWOI/SISUMOPUE] BU} YIM

S9IIAIBS QUUBIOS MNZXMT | Snuebuisw '3 jo azis uoijeindod jusund ay) ssessy | Jelqey pue sjueld Jo $so| oy 8onpal 0]
1B040 Aunwiwoo
uoijersasuo)  Ayunwwod pue  umoifelo ebuis|y 8y} wol ui-Ang uleyqo 0} SUOIEPUSWWI0B) )
Ul JeoWo UOjBMISSUOD IS MNZMT | lusweBeuew [ ssnosip  pue  Juaseld pim 8L

wouy syueyd snuebuisw 3 jo Buiyoeod
Jayuny juenaid 0y Alessadsu Ajinodss

uoidwey)

uonay

aAoalqo

sal0adg

2¥2808

sojo0ads soueeydaoug NI ¥ ¥ S-dNg

This gazette is also available free online at www.gpwonline.co.za





