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Introduction

1.1. Taxonomy and the nomenclature of plants.

Buffelskloof Private Nature Reserve is relatively small area of
rich biodiversity, both faunal and floral, set within one of the
most densely afforested regions in South Africa where more than
80% of the region is transformed by forestry, agriculture, alien
plant invasions, mining and rural development.

One of the earliest of herbaria is Carl Linnaeus’s collection
of plants, preserved in the vaults of the Linnaean Society in
Burlington House, London. It was upon this collection of plants
that Linnaeus, in 1753, published his Species Plantarum, the first
attempt to provide an ordered binomial system of naming plants
known in the world at that time. Although his nomenclatural
system is much changed in modern times, the collection of plants
preserved in the vaults of the Linnaean Society are beyond value
– they are the physical evidence upon which the names of all the
plants commonly known at that time, are based.

As such it is a precious resource and the decision was therefore
made to open the reserve to both post-graduate university
students, and to visiting researchers to carry out any acceptable
research in any branch of the biological sciences. Comfortable
accommodation was built, a website established, and approaches
made to universities and research organizations, advertising our
facilities.
In order to accommodate two existing small herbaria (the fledgling Buffelskloof Herbarium, and the JE Burrows Herbarium),
a small modern herbarium was built. By 2010 the small
herbarium was replaced by a larger facility that quadrupled its
capacity. The Buffelskloof Herbarium currently houses ± 22 800
herbarium specimens, and is fully databased.

Ever since then the types of plants, upon which the concept of
new species are based, are carefully preserved and protected in
herbaria around the world. Not only type specimens but all a
herbarium’s plant collections provide reference material which
enable botanists (plant taxonomists) to assess the variability
within and between species, the range of geographical distribution
of species and a range of other data about plants.
Herbaria preserve the raw material and associated data for all
plant names – those already described and published and, most
importantly, a repository for those thousands of plants yet to be
discovered and named. It is herbaria and taxonomists that name
and document the plants of the world – species that are, in many
cases, disappearing before they have been named and evaluated.
Buffelskloof Herbarium serves all the above roles. It preserves
the raw scientific data to support three major published works
on the flora of southern Africa, as well as three research projects
in progress.
The herbarium, although small, houses 32 type specimens
(holotypes and isotypes), the raw material for 32 new species
described. (below)
In particular, it preserves a record of the flora of Buffelskloof
Nature Reserve, as well as the flora of north-eastern South Africa,
in which it is situated.
Holotype of Didymosalpinx calianthus, a new species collected in
Mozambique and described by JE & SM Burrows.

A. The Buffelskloof Herbarium
1. What is a Herbarium and what is its function?
A herbarium is a ‘museum’ of preserved plants. And as with all
other museums, herbaria serve a number of critical functions
in the support of all botanical science. Although increasingly
becoming side-lined and neglected by support structures and
funding bodies (the recent budget cuts to Kew by the British
Government is a salient and well-known example), a herbarium
serves an essential core role to botanical science, a function
relied upon to provide baseline data to all of botany.
In rough order of descending importance, these functions are:

1.2. Rare and Endangered plants

1.3. DNA plant profiling and the science of DNAbased phylogenetics

The documentation of the world’s threatened plants has become
a conservation priority. The IUCN’s Red Lists provide vast
amounts of data on the world’s threatened and endangered
plants, as well as rankings of threat in order to flag species
that are in imminent danger of extinction. This has been made
largely possible by all the baseline data on rare plants that have
been extracted from specimens housed in herbaria. The paucity
of specimens of a species in herbaria is often the first indication
that a species is rare. Modern-day databasing of herbarium
records has facilitated the amalgamation of a species’ records of
occurrence over its entire range, by all known collectors.

With the explosion of work on DNA and its use in developing
purported evolutionary phylogenies of plants, the demand for
DNA samples of thousands of plants has become acute. Although
DNA was once thought to be best reflected in live plant material,
the ability to extract DNA from older, dead herbarium material
has meant that herbaria have become a huge resource of DNA
material for laboratory-confined scientists who require DNA for
their phylogenetic studies to help understand the evolutionary
relationships between plants and, ultimately, the classification of
the Plant Kingdom.

It is this invaluable electronic information that has led to the
explosion of accurate assessments of threatened plants in
South Africa (one of the leaders in rare plant conservation) and
elsewhere in the world. But without this vast database of plant
species records in herbaria, the assessment of our threatened
flora would be incomplete and inaccurate.
While Buffelskloof Herbarium’s core role is not the assessment
of Rare and Endangered flora (that is the function of the South
African National Biodiversity Institute’s Threatened Plants
Programme), BNRH has made, and continues to make, all
its collection data available to SANBI’s Threatened Plants
Programme.

The Buffelskloof Herbarium has played an important role
in providing material and support for a wide range of DNA
studies, both local and abroad. Approx. 20% of the species (not
specimens) represented in the herbarium have been sampled for
DNA material.
In addition, of BNRH’s ca. 22 800 specimens, ca. 7 000 are
voucher specimens for the University of Johannesburg’s African
Centre of DNA Barcoding programme. BNRH is the major
repository for specimens used in this important initiative.

The expertise of the herbarium’s staff is regularly called upon
to help assess rare plants and identify rare species within the
herbarium’s particular areas of expertise (ferns, Asparagus,
Moraceae, Rubiaceae, Commelinaceae and the flora of
Mozambique).
Many rare plants have been collected by the herbarium staff,
thereby contributing to the local knowledge of threatened plants.
In addition BNRH staff regularly participate in field work carried
out by Custodians of Rare & Endangered Wildflowers [CREW]
where rare plants are looked for and, if found, assessments
carried out on their threatened status.

Buffelskloof has recently hosted and participated in two Red
Data Workshops on the rare plants of Mozambique, a country
whose flora is critically endangered due to the uncontrolled
large-scale development of mineral and petroleum resources
in that country. Much of the data preserved in the Buffelskloof
Herbarium was, and is being, used as a base of these plant
assessments.
Red Data
Workshop
for
Mozambique
May 2016

‘Great to finally visit Buffelskloof! Thanks so much to John, Sandie
& Barbara for your warm hospitality. I love the herbarium and
enjoyed seeing your Acanth. collections. The redlisting workshop
was great.’
Dr. Ian Darbyshire, Royal Botanic Garden, Kew. May 2016

‘I would like to thank the entire BNR staff for the outstanding

services that they provided to me. This is really a better learning
environment and I think that every person under the natural
science field (particularly botany and environmental sciences)
would love to work in this area. Hope we will meet again.’
Mudau Ndivhuho, MSc student, University of Johannesburg. December 2014

‘Great and delighted to have detailed (DNA) samples.’
Dr. Olivier Maurin, DNA Barcoding Project, University of Johannesburg.
May 2012

1.4. Taxonomic research

1.5. A resource with which to identify unknown
plant specimens

The research into classical, plant-based taxonomy continues
worldwide although, with funding for such vital research
dwindling everywhere, much is based upon quick, but often
flawed, classifications carried out by DNA practitioners (most
are not botanists).

All small regional herbaria serve as sources of plant names.
Researchers visit the herbarium to identify un-named plant
specimens, or send specimens to be named by herbarium staff
– a service for which a nominal fee is charged. This is a vital
service in developing an understanding of the flora or vegetation
of the region.

Plant-based taxonomic research always involves the detailed
examination of herbarium specimens, from all herbaria, either in
person or, in recent times, electronically. With the trend to make
herbarium specimens available to researchers worldwide via
the Internet, many large herbaria (Kew, Paris, Brussels, Zürich,
New York) have scanned some, or all (Paris), of their herbarium
specimens and made them available on their websites.
The international American-hosted website www/jstor/
globalplants is attempting to make all type specimens available
online.
Now that the Buffelskloof Herbarium is the largest and most
important herbarium in South Africa’s Mpumalanga Province,
botanical researchers, both local and international, have made
regular use of the herbarium for their taxonomic research.
But to spread the herbarium’s reach further, all type specimens
have been scanned and sent to Global Plants where they can
now be viewed and examined in minute detail by international
researchers. In addition, one representative specimen of each
species (not every specimen) held in BNRH is being scanned at
200MB resolution and being sent to the Global Plants website,
thereby providing a comprehensive guide to the plant species
represented in BNRH.

In a country such as South Africa which is blessed by a plethora of
detailed plant field guides, the need for the accurate identification
of photographs taken for inclusion in such books is paramount.
The accuracy of the field guide is dependent upon well-curated
and correctly identified herbarium specimens, as well as the
knowledge and experience of the herbarium’s staff.
The Buffelskloof Herbarium has served this role since its inception.
Specimens are brought in by Environmental Impact Assessment
contractors (most have little general plant knowledge) so that
plants recorded in areas destined for destruction can be named
and their threatened status established. This service is carried
out for a fee. Most importantly students carrying out plant
sociological studies submit specimens to BNRH to be named.
Apart from providing the correct raw data for their studies, the
students are involved in the naming process so that they can learn
the plant names. This is therefore also an educational function of
a herbarium.

The Buffelskloof Library (above) &
interior of the Buffelskloof Herbarium (below).

‘Wonderful facility and huge thanks again for your superb
hospitality.’
Dr. Brian Schrire, Royal Botanic Garden, Kew. February 2012 (photo above)

‘Five great days in this excellent nature reserve. We enjoyed
great hospitality, saw fascinating new plant species in interesting,
somewhat unfamiliar (to us) habitats. The advice and
assistance of our knowledgeable hosts was much appreciated.’
Dr. Jan Wieringa, Curator of Wageningen Herbarium and Dr. Barbara
MacKinder of RBG, Edinburgh and Kew. January 2014

‘Thank you for new knowledge of plants.’

Liudmila Ozerova, Main Botanical Garden RAS, Moscow, Russia. April 2015

1.6. Education
Many herbaria are established, notably within universities, as
a teaching resource. Not only to provide a range of examples
of different plant groups (often in association with university
botanic gardens), but to teach plant classification and as a
grounding for all the other branches of plant science.

Most visiting students are pursuing ecological or botanical
sciences, but groups studying the archaeology in the Iron
Age ruins on the reserve have come from the University
of the Witwatersrand, others studying insect ecology and
phytogeography, while a current student is carrying out his
Master’s field research on Berg Adders on Buffelskloof.

While education was never a primary consideration in the
establishment of Buffelskloof Herbarium, it has, none-theless, served that purpose on a number of occasions. Plant
courses have been run for trainee botanists, and a bi-annual
plant identification course, using herbarium specimens, was
recently initiated as part of the Plant Specialist Group bi-annual
workshops held at Buffelskloof.
Herbaria play a vital role in numerous other fields of botany and
conservation for, without accurate identification of plant material,
results of research in the following fields are meaningless:
1.7. Ethnobotany and Chemophysiology
1.8. Plant Physiology
1.9. Alien Plant Control
1.10. Conservation Planning
1.11. Genetic Engineering

Wits archaelogical students (above) excavating an iron smelting site.

‘Amazing archaeological sites and the indigenous forests are
beautiful.’
Tanya Hattingh, MSc archaeology student, University of the Witwatersrand.
June 2014

Buffelskloof has played a role in facilitating, and providing
research material for all the above disciplines.

B. Buffelskloof as an Educational and Research
Facility
The reserve and its accommodation have attracted university
students and their lecturers from all around the country,
including the universities of Johannesburg, Durban, Cape
Town, Free State, Potchefstroom, Rhodes, Durban-Westville,
Pietermaritzburg, and the Tshwane University of Technology,
with the University of Pretoria providing most students.
Lecturers use Buffelskloof, very often, merely as a field experience
to allow city students to experience the natural environment and
witness ecological processes normally taught in the confines of
their lecture theatres.

Photographs courtesey of Luke Verburgt, Enviro Insight, Pretoria

‘First time in an Afromontane forest; loved the super fresh water
and the exceptional company and the view.’
Dorcas Lekganyane, Honours student, University of Johannesburg.
March 2015

Student from University of Pretoria (below)

‘What an exceptional place! We are very grateful for the wonderful
hospitality and excellent discussions. We hope the observations we
made and photographs we’ll be donating will be put to good use in
raising awareness for this place and helping with the conservation
thereof. Looking forward to our return.’
Luke Verburgt, Enviro Insight, Pretoria. July 2016

‘We are really glad to have had the opportunity to get to know the
Reserve, its amazing scenery and rich wildlife. Joining Adriaan
[Jordaan, MSc student basing his studies at Buffelskloof Nature
Reserve on the ecology of Berg Adders] in his research was inspiring
and it’s great that researchers have this wonderful facility as [a]
research base. No other research facility that I have visited in the
world rivalled this one, and the hospitality of John, Sandie and
Barbara. Will have to come again, and then plan to see also the
herbarium.’

Prof. Alvaro Viljoen and his students from the Tshwane
University of Technology have sourced material from Buffelskloof
to analyse their plant chemicals and to produce the useful
compounds synthetically.

Prof. Amos Bouskila and Merav Bouskila, Ben-Gurion University, Israel.
October 2016

Other Masters and Honours projects wholly or partially
carried out on Buffelskloof, have included work on birds and
the spread of trees, forest classification, grassland regeneration
after afforestation, and the presence of phytoliths in Iron Age
settlements. Practical ecological fieldwork is undertaken by some
universities, such as the establishment of permanent transects to
monitor climate change.
Education is not only about the acquisition of knowledge but also
about exposing students to different environmental experiences
and a range of possible biological disciplines to pursue in later
life. Buffelskloof has provided all of that over the last 15 years
that this programme has been running.
Established researchers, both local and international, have used
Buffelskloof, mainly as source of research material, but also to
visit and work in the Buffelskloof Herbarium.
Prof. Jill Farrant and her students from the University of Cape
Town have, for the last 20 years used Buffelskloof as a source of
material used in her ground-breaking work in gene-splicing and
genetic engineering.
In addition, researchers have sampled and studied insects (and
other invertebrates), frogs and reptiles, bats, lichens, mosses,
plant fungi and pathogens, and archaeology. The steady flow
of data coming in from all these specialist disciplines provides
the reserve with invaluable data on its biota, as well as a better
understanding of the history surrounding the long gorge that
defines Buffelskloof. New species and new records have been
discovered which have increased the value of Buffelskloof Nature
Reserve as a biological gem worthy of conserving for future
generations.
‘What
a
wonderful
place! I look forward to
identifying (and hopefully
describing) all the lichens
I’ve collected over the past
two days. Thank you for
your hospitality; I’ll be
back as soon as I can.’
Dr. Ian Medeiros, College
of the Atlantic, Bar Harbour,
USA. Febuary 2016 (opposite)

Prof. Alvaro Viljoen (center) with visiting biochemists from India and
Austria.

‘This has to be the ‘type-locality’ for having a great time! Botany
10/10; surroundings 10/10; accommodation 10/10; hospitality
10+/10.’
Prof. Alvaro Viljoen, Tshwane University of Technology. March 2016,

The National Botanic Gardens of South Africa have visited
frequently to source plant material for their botanical gardens,
both ornamental and rare species to be cultivated ex situ in order
to conserve the species.
‘Had an awesome experience and I believe this place should benefit
upcoming and future scientists and also future generations’.
Thabang Mokobori, Intern, National Botanical Gardens SANBI, Pretoria.
October 2014

C. Buffelskloof as a facility for Workshops and
Training Courses

D. Mentoring and Supervising Students

The establishment of a small 50-seater auditorium has proved
to be an attractive venue for a number of training courses and
workshops:

The author was involved in the supervision and mentoring of a
BSc Honours student, Connie Mothwa, from the University of
Limpopo, Polokwane.

Annual CREW Summer-rainfall Workshop
Workshop on the Evolution of Underground Trees
Red Data Workshops-endangered flora of Mozambique (X 2)
ArcGIS Training Workshops (X 2)
The use of BRAHMS Database (X 2)
Plant Specialist Bi-annual Workshop
Botanical Latin for Dummies
How to Write and Publish a Field-guide

Hermenegildo Matimele from the National Herbarium in
Maputo (LMA) has been a regular visitor to Buffelskloof
since 2013 when he embarked on post-graduate studies at the
University of Stellenbosch and latterly at the University of Cape
Town. The staff at Buffelskloof Herbarium have mentored him
through his research for his MSc thesis, and the author was a
co-supervisor.

Participants in the Workshop on the Evolution of Underground
Trees 2012

‘It is always pleasant experience to be in Buffelskloof. It is a
wonderful place to focus on your goals. I will always remember
this place. Hence, I am looking forward to come back soon.’
Hemenengildo Matimele, (above) IIAM/LMA, Maputo, Mozambique.
December 2014

‘Everytime I come here I feel content and very welcome. John,
Sandie and Barbara are amazing people and Buffelskloof is a gem!
I love this place and cannot wait to return! ’
Isabelle Buyens, MSc student, University of Prtetoria. October 2016

Trainee interns on Grass identification Course 2008

BRAHMS Database Training Course 2013

John Burrows
Manager/ Curator
Buffelskloof Nature Reserve
November 2016
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