NEWSLETTER • 2013
A NOTE FROM THE PRESIDENT

Greetings all,
So with only a slight delay, welcome to the 2013 newsletter! At least in this case the delay has all been down to
a good cause: the organisation and development of AfQUA “The African Quaternary: environments, ecology and
humans”. This, the first of what we hope will become a fixture on the Quaternary conference circuit, is set to
take place in Cape Town in late January/early February of 2015 (details below). This particular conference will
be hosted by SASQUA, and, for this year only, will take the place of the normally scheduled biannual SASQUA
meeting. Ideally, each subsequent AfQUA will be similarly hosted by the EAQUA and WAQUA, and the fusion
with AfQUA will serve to invigorate these regional meetings. For those of you disappointed at not having a
separate SASQUA congress, and not be going to Maun in September, don’t distress, the plan to hold SASQUA in
Maun has only be delayed until 2016!
So for all of you who have not registered your interest to attend AfQUA yet, do so now (afqua2015@gmail.com),
and we hope to see you all in Cape Town!

Best wishes,
Brian Chase
Institut des Sciences de l’Evolution, Montpellier ;
Department of Archaeology, History, Cultural Studies and Religion, University of Bergen

Newsletter editor: Hayley C. Cawthra
Council for Geoscience Marine Geoscience Unit / University of Cape Town
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UPCOMING EVENTS
AfQUA 2015
NOTE: There will be no 2014 SASQUA meeting in
Maun. Instead, a special session will be arranged at
the AfQUA meeting in January 2015.

lessen these problems, we plan a series of training
workshops to follow the conference. These will
cover a range of topics, some practical and some
academic, but all addressing skills that Quaternary
scientists need to advance and express their
science.
We hope that these inter-Congress AfQUA
meetings will become a regular feature of the
Quaternary calendar and look forward to your
participation.
____________
Venue
University of Cape Town, Cape Town, South Africa
Preliminary programme outline
30th January – 3rd February 2015: Conference
sessions
4th February 2015: Fieldtrips
5th – 7th February 2015: Training workshops

First Announcement
For some time now we have realised that there is a
large gap between the four-yearly INQUA
International Congresses and the local conferences
of INQUA Members. We therefore have great
pleasure in announcing the first continent-wide
conference on the African Quaternary (AfQUA). We
invite you to share your ideas and concerns, learn
new things and develop projects from local to
continental scales, and meet colleagues from
across Africa and the world. The conference will
include invited plenary talks on topics of particular
importance, sessions with regular talks and poster
sessions.
Further, the AfQUA meetings recognise and
specifically
address
the
difficulties
in
communication when working in Africa. While
these impediments can make things difficult for
established researchers, they are even more
serious for young scientists who are trying to learn
their discipline and develop their careers. To help

Conference format
Oral and poster presentations.
Workshops
Potential themes include:
•
Grant application writing
•
Presenting your research (PowerPoint and
oratory skills)
•
Presenting results (diagrams, maps etc)
•
Palaeoecological statistics in R
•
Data-Model comparisons
•
Age-depth modelling
If you are interested in running a workshop, please
contact us.
Fieldtrips
Further details will be provided at a later date.
Please contact us if you would like to lead a
fieldtrip.
Important dates
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December 2013 – 1st announcement
March 2014 – call for titles and abstracts; online
registration opens
July 2014 – abstract submission closes; early bird
registration closes
September 2014 – online registration closes,
registration fee payment deadline
Funding
We will be attempting to raise funds to support as
many early career researchers from Africa as
possible. However these days funding bodies are
more likely to fund individual applications for
conference attendance. It is therefore strongly
encouraged that individuals who would like to
attend this conference apply for funding
independently. Viable avenues for funding will be
showcased on the conference’s website as well as
Twitter and Facebook pages so please send us any
information you may have regarding this aspect.
Anyone wishing to apply to INQUA for funding
should note that funding is only available to support
research projects so a project meeting should be
planned to coincide with the AfQUA meeting. The
deadline for applications is 30th January 2014.
Detailed information and forms are available
at www.inqua.org/forms but, if in doubt, email
Margaret Avery mavery@iziko.org.za.
Please email us (afqua2015@gmail.com) if you
are interested in participating in this initiative.

_____________________________________

Brian Chase and Mike Meadows are engaged in the
INQUA funded project “Southern Hemisphere
Assessment of PalaeoEnvironments” (SHAPE)

Meet the INQUA Executive
The AfQUA activities are scheduled to follow
directly on from the annual meeting of the INQUA
Executive. This timing is deliberate because it aims
to provide the opportunity for SASQUA members to
meet members of the INQUA Executive, which
includes Presidents of the five INQUA Commissions.
Most of the Executive members plan to attend the
AfQUA meeting and are looking forward to meeting
African Quaternarists. I encourage anyone who is
interested in knowing more about INQUA and the
opportunities that it offers to make contact.
Margaret Avery, INQUA President.
INQUA CONGRESS XIX, 2015: Please keep abreast
with developments of the Congress at
http://inqua2015.jp/index.htm. The first deadline
is 31st March 2014 for Session proposals.

_____________________________________

RESEARCH NEWS, UPDATES & RECENT
PUBLICATIONS

Marco Andreoli
Necsa - NLM
School of Geosciences,
Witwatersrand

University

of

the

SA-INQUA and INQUA News
Seismology, crustal deformation, neotectonics
research
Contacts with international unions
Mike Meadows (UCT) is the Secretary-General of
the International Geographical Union (IGU).
Brian Chase and Alex Mackay have an INQUA grant
for a project entitled ‘Context and controls on
modern human behaviour in southern Africa:
human environment interactions in the late
Pleistocene’.

Prof. Ray Durrheim, assisted by Ph D candidate Ms
H Malephane (Univ. Witwatersrand) is measuring
the seismicity of the Grootvloer seismic cluster that
extends from Springbok to Prieska. A dedicated
network of three seismometers was installed
Vaalputs, Aggeneys and in the farm Koffiemeul
located deep into Bushmanland. In 2013 this
project encountered a number of snags of
personnel and technical nature which are currently
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been addressed. The issue of crustal stress,
essential to determine the reactivation potential of
the Namaqualand faults, is addressed via the
following under- and postgraduate student
projects:
Offshore neotectonic stress in the Orange River and
Outeniqua basins. M Sc (UCT) research project
being conducted on a part-time basis by Andrew
Logue on well logs of the Petroleum Agency (cosupervisors: M Andreoli; Profs. Oliver Heidbach:
GFZ – Potsdam; Zvi Ben-Avraham: Univ. Tel Aviv).
The dissertation is expected to be completed in the
first half of 2014.
Neotectonic fault mapping at Bultfontein. A B. Sc.
Hons. Project completed in December 2013 by K
Tabola (Univ. Pretoria; supervisor: Prof. A. Bumbi).
A follow up study is currently being planned (see
Fig. 1)
Neotectonic deformation features in PlioPleistocene coastal aeolianites: Palaeoseismology
and earthquake hazard implications for the
Southern Cape, South Africa. A M. Sc. Dissertation
completed with distinction in 2013 by M. Hodge
(UCT; Supervisor: Dr A Fagereng). A paper based
on the dissertation is being prepared (see Fig. 2).

Soils, palaeosols of Bushmanland
This broad research endeavour is being studied by
a multidisciplinary team of Soil Scientists,
Completed projects include:
Brittle shear fractures in the palaeosols of Vaalputs.
This was B Sc. Hons project completed in 2013 Mr J
Nel (Univ. Witwatersrand, supervisor: Prof. K
Saalmann; see Fig. 3).
Brittle cracks in the palaeosols of Vaalputs. This
was a B. Sc. Hons. Project by R. Vermeulen (Univ.
Pretoria, supervisor: Prof. Louis VanRooy; see Fig.
4).
Optically simultated luminescence dating of the
palaeosols of Vaalputs. This project, initiated by Dr
A. Cunnigham will be offered as a 2014 B .Sc. Hons
Project in the School of Geoscience at Wits
(supervisor: Ms M Evans). The project addresses

the origin of some problematic, penetrative
pedogenic features (see Photo 5).
Climate vs. Palaeoclimate: this theme was pursued
by H. Freysen (B. Sc. Hons. project; Mrs. M. Evans,
Wits U.). Mr. Freysen processed 25 years of detail
climate data collected by the Vaalputs weather
station and received ihs B Sc Hons degree in 2013.

Invited Lectures and Conference attendance
I gave a Keynote address to 8th Annual Workshop
Africa Array, 15-18 January 2013, University of the
Witwatersrand. Title of talk: Post-Gondwana stress
distribution in South Africa – helping to understand
seismic hazards in the subcontinent (see below for
the list of contributors).

I attended the European Geoscience Union
General Assembly, Vienna 07-132 April 2013 where
I presented a paper on the state of neotectonic
stress in South Africa (co-authors: Ben-Avraham, Z.,
Delvaux De Fenffe, D., Durrheim, R., Fagereng, A.,
Heidbach, A.O., Hodge M., Logue, A., Malephane,
H., v.d. Merwe, N., Muaka J, Saalmann, K. and
Saunders, I.)
Abstract
Stress Patterns Across South Africa: Something
Amiss? TS8.3: Geophysical Research Abstracts; Vol.
15, EGU2013-2713-1, 2013.
To mitigate the uncertainties in assessing the
geohazards and rock conditions that affect the
nuclear, mining (including hydrocarbon extraction)
and civil engineering activities in South Africa, the
authors are working to improve the data coverage
concerning the present day stress field. In principle,
this implies constraining the principal compressive
stresses (σ1>σ2>σ3) or at least the maximum
horizontal compressive stress (σH) because
knowledge of these parameters may determine the
reactivation potential of known faults, or the
behaviour of large excavations and wells. By
contrast, much of the subcontinent is underrepresented in the World Stress Map database. For
this reason we have taken a number of steps, firstly
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by installing a compact Trillium seismic sensor at
Stofkloof (Namaqualand; adjacent to the Vaalputs
low and intermediate level radioactive waste
disposal facility) and 1-sec sensors at Aggeneys and
Koffiemeul (Bushmanland).
All stations are
equipped with Reftek data loggers and powered by
solar panels. The data from these stations will be
integrated with data from the national network to
obtain focal mechanism solutions for seismic
events in the Northern Cape – southernmost
Namibia region (also known as the Grootvloer
cluster). These neotectonic stress tensors are then
combined with σH parameters obtained from
calliper logs of off-shore wells and from the
geometry of joints, faults and sheared fractures in
palaeosols (Bushmanland), soils and calcrete (NW
Free State) and aeolianites (southern Cape). We
also include underground rock engineering
phenomenological
observations
and
measurements, and data in the public domain. Our
data consistently indicate a NNW-SSE oriented σH
(Wegener Stress Anomaly or WSA) that prevails
across most of central, southern and western South
Africa, Namibia up to the Ruacana hydroelectric
power plant at the Angola border. However, in the
Congo basin, a few earthquake focal mechanisms
suggest rotation of the regional σH to an E-W
direction. Geological units affected by the WSA
include the Cretaceous oceanic lithosphere (Walvis
Ridge), the southern Angola-Kasai craton, the
offshore Outeniqua and Orange Basins, the Cape
Fold Belt, the Namaqualand metamorphic complex,
and the Archaean Craton up to the Witwatersrand
basin and the Witbank coal field. In contrast, σH
azimuths in the NE-SW quadrants seem prevalent
in E Mpumalanga, N Natal, and northern Limpopo.
Whereas the origin of these latter stress azimuths
are probably linked to the propagation of the E
African Rift System, the strike-slip to
transpressional character of much of the WSA
remains unexplained. Similarly puzzling are a 3-fold

increase in seismic events (proxy for strain rate)
over the past 20 years in the Grootvloer cluster, and
evidence that the WSA is the last of at least 7
successive tectonic regimes to leave their brittle
imprints along the SE Atlantic seaboard since the
break-up of W Gondwana.

Fig. 1a, b. Fault planes with well preserved
slickensides lineations at the Bultfontein calcrete
quarry, NW Free State. Asperities, jogs along
slickensides indicate thrust movement (credit: K
Tabola).
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Fig. 2. A to D. Neotectonic disturbance of foreset laminations in calcified Wankoe Form. ( Pliocene) dunes,
Heidehof farm near Pearly Beach, Gansbaai, southern Cape (credit: Matthew Hodge, 2013). Note steepening as
fault line is approached.

Fig. 3. Wedge-like, SE and NW facing structures connected to a major low angle shear fracture in Tertiary
greywacke of the Tertiary Vaalputs Formation (Vaalputs, Namaqualand).
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Fig. 4. Intensely shattered (slickensided), cracked and extensively oxidized greywacke of the
Tertiary Vaalputs Formation (Vaalputs, Namaqualand).

Fig. 5. Weakly consolidated “soil tongue” crosscutting penetrating the near surface duricrust and the underlying
weathered, calcretized greywacke of the Vaalputs Formation (wall height: 3 m; scratches and auger marks by
the author).

Margret Avery

Information wanted
I am compiling information for a project entitled
‘Terrestrial mammals past and present in mainland
Africa south of the Cunene—Zambesi rivers
(±15°S)’. If you have faunal lists you are willing to let

me have, I should really appreciate electronic
versions of the documents (published or
unpublished). I need at least ¼ degree locus for the
site and an indication of the age for the samples. Of
course, all information will be properly
acknowledged in the publication. Please send to
mavery@iziko.org.za
or
dmargaretavery@yahoo.co.uk (if attachment is
over 2MB). Many thanks.
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Andrea Baker

•

Stellenbosch University
•
PhD: Bulk geochemical, biomarker and compound
specific isotope records of Palaeoenvironmental
controls on peat forming processes in Mfabeni
peatlands, Kwazulu Natal, South Africa since the
late Pleistocene
Southern Africa is situated at the interface of
tropical and temperate climate systems. The region
is influenced by the largest asymmetrical crosscontinental tropical convection as a consequence of
seasonal fluctuations in the Inter Tropical
Convergence Zone (ITCZ), and large temperature
gradients between the warm Agulhas and cold
Benguela oceanic currents. Due to the regions’
topography and semi-arid climate, archives are not
commonly preserved, and few continuous
palaeoenvironmental records exist, hindering our
understanding of past climate forcing factors and
their environmental impacts in Southern Africa.
My PhD project aims to undertake detailed
investigations of organic and inorganic geochemical
signals preserved in the Mfabeni peatland, situated
on the eastern shores of Lake St. Lucia in the
UNESCO World Heritage iSimangaliso Wetland
Park, and reconstruct the response of aquatic and
terrestrial ecosystems to continental precipitation
intensity over the last ~50 kcal yr BP. The Mfabeni
peatland, has been established as the oldest
regional continuous coastal peat deposit and owes
its longevity to the protection against sea level
fluctuations,
and
enhanced
groundwater
transmissibility of the adjacent coastal dune
corridor. We will combine various physical,
chemical, and biological proxies to explore the
changes in palaeohydrology, diagenetic processes,
palaeotemperature and bulk OM sources in the
peatland and relate these findings to other regional
palaeoclimatic archives since the late Pleistocene
using:
•

bulk geochemical (mass accumulation
rate, total organic carbon, carbon
accumulation rate, δ13C, δ15N and C/N
ratio)

•

molecular biomarker (n-alkane, sterol,
alcohol and fatty acids)
compound specific isotopes (δ13Cwax and
δD) and,
GDGT proxies

The bulk geochemical manuscript has recently been
published in Palaeo3:
Publications
Baker, A., Routh, J., Blaauw, M. & Roychoudhury,
A.N.
2014,
"Geochemical
records
of
palaeoenvironmental controls on peat forming
processes in the Mfabeni peatland, Kwazulu Natal,
South
Africa
since
the
Late
Pleistocene", Palaeogeography, Palaeoclimatology,
Palaeoecology, vol. 395, pp. 95-106.
Abstract
The Mfabeni peatland is the only known subtropical coastal fen that transcends the Last Glacial
Maximum (LGM). This ca. 10 m thick peat sequence
provides a continuous sedimentation record
spanning from the late Pleistocene to present
(basal age c. 47 kcal yr BP). We investigated the
paleaeoenvironmental controls on peat formation
and organic matter source input at the Mfabeni fen
by: 1) exploring geochemical records (mass
accumulation rate, total organic carbon, carbon
accumulation rate, δ13C, δ15N and C/N ratio) to
delineate primary production, organic matter
source input, preservation and diagenetic
processes, and 2) employ these geochemical
signatures to reconstruct the palaeoenvironmental
conditions and prevailing climate that drove carbon
accumulation in the peatland. We established that
the Mfabeni peat sediments have undergone
minimal diagenetic alteration. The peat sequence
was divided into 5 linear sedimentation rate (LSR)
stages indicating distinct changes in climate and
hydrological conditions: LSR stage 1 (c. 47 to c. 32.2
kcal yr BP): predominantly cool and wet climate
with C4 plant assemblages, interrupted by two
short warming events. LSR stage 2 (c. 32.2 to c. 27.6
kcal yr BP): dry and windy climate followed by a
brief warm and wet period with increased C4 sedge
swamp vegetation. LSR stage 3 (c. 27.6 to c. 20.3
kcal yr BP): initial cool and wet period with
prevailing C4 sedge plant assemblage until c. 23 kcal
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yr BP; then an abrupt change to dry and cool glacial
conditions and steady increases in C3 grasses. LSR
stage 4 (c. 20.3 to c. 10.4 kcal yr BP): continuation
of cool and dry conditions and strong C3 grassland
signature until c. 15 kcal yr BP, after which
precipitation increases. LSR stage 5 (c. 10.4 kcal yr
BP to present): characterized by extreme
fluctuations between pervasive wet and warm to
cool interglacial conditions with intermittent
abrupt millennial-scale cooling/drying events and
oscillations between C3 and C4 plant assemblages.
In this study we reconstructed a high-resolution
record of local hydrology, bulk plant assemblage
and inferred climate since the Late Pleistocene,
which suggest an anti-phase link between Southern
African and the Northern Hemisphere, most
notably during Heinrich (5 to 2) and Younger Dryas
event.

Marion Bamford
BPI
Palaeontology,
Witwatersrand

University

of

the

Marion Bamford and Frank Neumann held a
palynology workshop At Wits University in February
2013 sponsored by the NRF and DFG, entitled
“Quaternary climate and vegetation of southern
Africa, East-West-North-South” about 25 delegates
attended and we resolved to do more intensive
palynological research and obtain palaeoclimate
data for the eastern half (summer rainfall) region of
south Africa. At the end of March Marion ran a
phytolith workshop for the African Phytolith
Working group, sponsored by the Palclim section of
INQUA. This involved a smaller group of
international researchers and is the first workshop
to set up a network .
In June Marion Bamford joined Rose Prevec and
Billy de Klerk in Kirkwood to carry on with their
palaeofires project looking for as much evidence as
possible from different ages for the history of fire.
Marion visited Olduvai Gorge in Tanzania for her
annual field trip with the OLAPP team (Olduvai
Landscape and Palaeoanthropology Project) in July
this year. The camp was much more crowded than
usual as there were three field schools taking place
concurrently. The team is continuing its research

into the palaeolandscape during Bed I times. In
December she joined the team working at
Wonderwerk Cave where Excavation 1 is being
expanded (team: Michael Chazan, Liora Horwitz,
Francesco Berna and students). The whole team is
working on papers for a special issue in African
Archaeological Review planned for early 2015.
Publications
Sciscio, L., Neumann, F.H., Roberts, D.L., Tsikos, H.,
Scott, L., Bamford, M.K., 2013. Fluctuations in
Miocene climate and sea levels along the southwestern South African coast: Inferences from
biogeochemistry, palynology and sedimentology.
Palaeontologia africana 48, 2-18.
Maxbauer, D.P., Peppe, D.J., Bamford, M.K.,
McNulty, K., Harcourt-Smith, W.E.H., Davis, L.E.,
2013.
A
morphotype
catalog
and
paleoenvironmental interpretations of Early
Miocene fossil leaves from the Hiwegi Formation,
Rusinga Island, Lake Victoria, Kenya. Palaeontologia
Electronica 16 (3) 28A; 19pp.
Bamford, M.K., Senut, B., Pickford, M., 2013. Fossil
leaves from Lukeino, a 6-million-year old Formation
in the Baringo Basin, Kenya. Geobios 46, 253-272.
Roberts, D.L., Sciscio, L., Herries, A.I.R., Scott, L.,
Bamford, M.K., Musekiwa, C., Tsikos, H.,
2013. Miocene fluvial systems and palynofloras at
the southwestern tip of Africa: implications for
regional and global fluctuations in climate and
ecosystems. Earth Science Reviews 124, 184-201.
Cantrill, D.J., Bamford, M.K., Wagstaff, B., Sauquet.
H. 2013. Early Eocene fossil plants from the Mwadui
Kimberlite Pipe, Tanzania. Review of Palaeobotany
and Palynology 196, 19-35.
Jasper, A., Guerra-Sommer, M., Abu Hamad,
A.M.B., Bamford, M., Bernardes-de-Oliveira,
M.E.C., Tewari, R., Uhl, D. 2013. The Burning of
Gondwana: Permian fires on the Southern
Continent – a palaeobotanical approach.
Gondwana Research 24, 148-160.

Greg Botha
Council for Geoscience
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Weizman Institute and the University of Tel Aviv in
Israel.
Publications
Botha, GA, Haldorsen, S, Porat, N. 2013. Geological
history. In, R. Perissonoto, D. Stretch, RH Taylor
(Eds), Ecology and Conservation of Estuarine
Ecosystems; Lake St Lucia as a Global Model.
Cambridge University Press, p. 47-61.
http://www.cambridge.org/asia/catalogue/catalog
ue.asp?isbn=9781107019751&ss=cop

F.H. Neumann, G.A. Botha, L. Scott. 2014. 18,000
years of grassland evolution in the summer rainfall
region of South Africa – evidence from Mahwaqa
Mountain, KwaZulu-Natal. Vegetation History and
Archaeobotany,
February
2014.
DOI
10.1007/s00334-014-0445-3. F.H. Neumann, G.A.
Botha, L. Scott. 2014. 18,000 years of grassland
evolution in the summer rainfall region of South
Africa – evidence from Mahwaqa Mountain,
KwaZulu-Natal.
Vegetation
History
and
Archaeobotany,
February
2014.
DOI
10.1007/s00334-014-0445-3.
http://link.springer.com/article/10.1007/s00334014-0445-3

James Brink
Florisbad Quaternary Research Department,
National Museum, Bloemfontein & Centre for
Environmental Management, University of the Fee
State

General
We welcome Dr. Daryl Codron at Florisbad, who has
been appointed in December 2013 as full-time
researcher. Dr. Codron was affiliated as a
postdoctoral research fellow at the Clinic for Zoo
Animals, Exotic Pets and Wildlife, University of
Zürich, Switzerland, before his appointment at the
National Museum. We also welcome postdoctoral
fellow, Dr. Michael Toffolo, who is appointed from
February 2014 to conduct a micromorphological
study of the sedimentary profiles at Florisbad and
at Cornelia-Uitzoek. Dr. Toffolo studied at the

Projects
1.

Early & Middle Pleistocene evolution of
large mammal faunas and modern
landscapes in southern Africa
We continued excavations at the Cornelia-Uitzoek
fossil vertebrate locality in May 2014 and cut a
trench at the northern end of the dense bone
occurrence, with the aim to improve stratigraphic
control. Prof. John Gowlett (Liverpool) joined us
again to study the Acheulean stone tools from the
excavations and from survey work of the
Schoonspruit and the Venterspruit, both tributaries
of the Vaaal River. - We also uncovered what
appears to be another bone bed at CorneliaUitzoek, which is in the Laminated Orange Clay and
which overlies the main bone bed in the Mottled
Yellow Clay.

In June we had a month’s field season at the
Orangia Terrace of the Erfkroon fossil site complex,
with Prof. Britt Bousman (Texas State), where we
uncovered in-situ Last glacial human occupations.
2.

The evolution of enamel volume and
hypsodonty in grazing ungulates.
This project aims to quantify enamel volume in
fossil and extant ungulates to demonstrate and test
evolutionary patterns in the adaptation of
ungulates to grazing. We completed the scanning
and processing of third molars of the extinct Bond’s
springbok, Antidorcas bondi, at Necsa (in
collaboration with Frikkie de Beer, Lunga Bam and
Jacobus Hoffman). We could demonstrate a
marked increase in enamel volume in the time
spanning 1.0 Ma to c. 0.25 Ma. We presented these
results at a conference on ruminant evolution in
Munich and at a conference on 3D radiography at
Necsa in September (see below).

3.

The analyses of fossil vertebrate remains:
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Wonderwerk Cave: In collaboration with Dr. Liora
Horwitz (Jerusalem) we have completed the
analysis of the two oldest strata, Layers 12 & 11,
and a preliminary report is in press (see below).

Conferences
1.

Conference of the East African Society for
Quaternary Research, Nanyuki, Kenya.
Oral paper:
J.S. Brink & E. Mbua. “New antilopine discoveries in
the Olduvai sequence and implications for the
Pleistocene mammalian biogeography of East and
Southern Africa”

2.

International Conference on Ruminant
Phylogenetics,
Munich 2013 – ICRPM13. Oral paper:

J.S. Brink, F. de Beer, J. Hoffman & L. Bam. “The
evolutionary
meaning
of
Raphicerus-like
morphology in the dentitions and postcrania of
Antidorcas bondi (Antilopini)”

Imaging with Radiation – 1st National
Conference and Workshop. Oral paper:
J.S. Brink, F. de Beer, J. Hoffman & L. Bam.
“Evolutionary shifts in the dentitions of the extinct
Bond's springbok, Antidorcas bondi “
3.

Publications
Brink, J.S., A.I.R. Herries, J. Moggi-Cecchi, J. A.J.
Gowlett, C. B. Bousman, J. P. Hancox, R. Grün, V.
Eisenmann, J.W. Adams &L. Rossouw. 2012. First
hominine remains from a ~1.0 million year old bone
bed at Cornelia-Uitzoek, Free State Province, South
Africa. Journal of Human Evolution. 63: 527-535
Abstract
We report here on evidence of early Homo around
1.0 Ma (millions of years ago) in the central plains
ofsouthern Africa. The human material, a first
upper molar, was discovered during the systematic
excavationof a densely-packed bone bed in the

basal part of the sedimentary sequence at the
Cornelia-Uitzoek fossil vertebrate locality. We
dated this sequence by palaeomagnetism and
correlated the bone bed to the Jaramillo subchron,
between 1.07 and 0.99 Ma. This makes the
specimen the oldest southern African hominine
remains outside the dolomitic karst landscapes of
northern South Africa. Cornelia-Uitzoek is the type
locality of the Cornelian Land Mammal Age. The
fauna contains an archaic component, reflecting
previous biogeographic links with East Africa, and a
derived component, suggesting incipient southern
endemism. The bone bed is considered to be the
result of the bone collecting behaviour of a large
predator, possibly spotted hyaenas. Acheulian
artefacts are found in small numbers within the
bone bed among the fossil vertebrates, reflecting
the penecontemporaneous presence of people in
the immediate vicinity of the occurrence. The
hominine tooth was recovered from the central,
deeper part of the bone bed. In size, it clusters with
southern African early Homo and it is also
morphologically similar. We propose that the early
Homo specimen forms part of an archaic
component in the fauna, in parallel with the other
archaic faunal elements at Uitzoek. This supports an
emergent pattern of archaic survivors in the
southern landscape at this time, but also
demonstrates the presence of early Homo in the
central plains of southern Africa, beyond the
dolomitic karst areas.

Brink, J.S., F. De Beer, J. Hoffman & L. Bam. 2013.
The evolutionary meaning of Raphicerus-like
morphology in the dentitions and postcrania of
Antidorcas bondi (Antilopini). Zitteliana vol. 31
(Series B): 21. (Abstract only)
Abstract
Antidorcas bondi was a springbok, unusually
adapted to a highly specialised grazing niche.
During the Middle and Late Pleistocene it occurred
in abundance throughout central southern Africa,
from the north-eastern Karoo in the south to
southern Zimbabwe in the north. It was the
smallest of a range of six specialised grazing
ungulates that became extinct towards the end of
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the Late Pleistocene. However, unlike the semi-arid
adapted modern springbok, it was associated with
wetland indicators, such as hippos, waterbuck and
lechwe, which today occur in the Okavango area of
Botswana and in southern Zambia as a relict fauna.
There was a marked morphological shift in the
dentitions of A. bondi from the end-Early
Pleistocene to the Middle and Late Pleistocene,
which we demonstrate by non-destructive microfocus X-ray Tomography (µXCT). A distal shift in the
emphasis of mastication, a response to its
adaptation as a small-bodied specialist grazer,
caused a reduction of the premolar row and an
increase in hypsodonty and enamel volume of the
third molar. In earlier, less specialised forms, the
ancestral state of A. bondi is clearly evident. The
underived morphology seen in these dentitions, but
also in the postcrania, shows marked similarities
with the genus Raphicerus and we propose that the
ancestral state of A. bondi would have resembled
the living steenbok. We speculate that as
geologically older fossils are found, predating the
end-Early Pleistocene, there will be an increasing
resemblance to steenbok and that A. bondi
probably evolved from a Raphicerus-like ancestor.
If supported by future evidence, this will have
bearing on our understanding of the evolution of
the tribes Antilopini, Alcelaphini and Caprini.

from the Basal Layers of Wonderwerk Cave, South
Africa. Proceedings of the 13th Panafrican Congress
on prehistory and related studies, Dakar, November
2010.
Abstract
Here we describe the macro-vertebrates recovered
from the basal layers (Strata 12 and 11) of
Excavation 1 at Wonderwerk Cave, a site located in
the Kuruman Hills, Northern Cape Province, South
Africa. Stratum 12 is associated with a small core
and flake Oldowan assemblage while Stratum 11
contains an Acheulean assemblage. Based on
combined palemagnetism and cosmogenic burial
dating, the time span covered by these Strata is
ca.1.8-1.1 Ma. Taxa identified include extinct forms
of hyrax, and a large caprine species, distinct from,
but possibly related to Makapania broomi, a
species that also occur at Sterkfontein and at
Makapan Limeworks (Gauteng and Limpopo
Provinces, South Africa). The presence of these
forms corroborates the antiquity of these layers.
The bones are highly fragmented due to the action
of multiple agencies – both recent and ancient.
Modifications observed include burning, carnivore
and porcupine damage. The large vertebrate faunal
remains reflect an ecotone palaeo-environment,
consisting of a mix of broken habitat and semi-arid
grassland-savanna, supporting the published
micro-faunal record.

Brink, J.S., S. Holt & L. Kolska Horwitz. In press.
Preliminary Findings on Macro-Faunal Taxonomy,
Taphonomy,Biochronology and Palaeoecology
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A southern view of the new bone bed at Cornelia-Uitzoek. The insert shows Mr. Adam Thibeletsa excavating
specimens from the new bone bed.

Andy Carr

•

Department of Geography, University Leicester,
Leicester, UK

Research Activities
My research focussed on several areas during the
last year:
•

•

I have been involved in the HYRAX project
led by Brian Chase. The Leicester group,
Arnoud Boom and I, have been working to
improve our understanding of the 13C, 15N
and biomarker records from hyrax
middens through the analysis of modern
plants, soils and hyrax pellets across
contemporary climatic gradients.
With Profs Judith Sealy and Mark Bateman
I was involved in a field sampling campaign
on the Robberg Peninsula. The goal was to
obtain OSL samples from the dunes and
aeolianites in order to develop a detailed
landscape reconstruction, which may be of

•

relevance to the occupation of several
archaeological sites in this area.
I have been working with Dave Roberts on
further evidence for Quaternary sea level
change, notably in the False Bay area
where we have sampled material from
high stand deposits for OSL dating and
AAR, along with peat deposits exposed on
the shoreline.
Funding was made available to set up a
new luminescence dating laboratory in
Leicester. This was installed late 2012 and
is now up and running full time.

Recent publications
We have recently published two papers that report
our research into the organic geochemistry of
contemporary soils and plants in the Succulent
Karoo and Fynbos Biomes. Some of this was
presented at SASQUA 2012 and we have since been
able to write this up fully. The work deals with
modern material, but the findings have some
implications for the applications of leaf wax
biomarkers as palaeoenvironmental proxies,
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particularly in regions where CAM plants may be
abundant.

Carr, A.S., Boom, A., Grimes. H.L., Chase, B.M.,
Meadows, M.E., Harris, A. (2014). Leaf wax n-alkane
distributions in arid zone South African flora:
Environmental controls, chemotaxonomy and
palaeoecological
implications.
Organic
Geochemistry, 67, 72-84.
Abstract
The environmental controls on leaf wax n-alkane
distributions and associated interpretation of such
distributions in geological archives have long
remained
rather
enigmatic.
Studies
of
contemporary vegetation often conflate changing
environmental conditions and species differences
between biomes, making it difficult to assess the
extent to which variation is driven by plant
adaptation to prevailing environmental conditions
and/or more fixed chemotaxonomic patterns. We
present a case study of arid and semi-arid regions
of South Africa that considers these issues. We
anticipate that such conditions may impart strong
controls upon leaf wax synthesis. Leaf wax n-alkane
data from 215 plants and 93 soils from the
Succulent Karoo and Fynbos biomes of South Africa
revealed yield and distributions to be highly
variable.
While
many
plants
exhibited
concentrations comparable with previous reports,
several succulent plants produced n-alkane yield up
to 100× the modal n-alkane concentration for their
biome. The data demonstrate that, on average, leaf
wax n-alkane distributions in the Succulent Karoo
are different from those of the Fynbos biome, with
the former associated with longer maximum chain
length, less dispersed distributions and stronger
odd numbered chain length preference. The
patterns were closely mirrored in the soils. Average
chain length was weakly correlated with climate
and this is interpreted to be a function of multiple
factors. We hypothesise that a key control is the
shifting proportion of plant functional type
between biomes, with a greater abundance of
succulent growth forms in the more arid Succulent
Karoo (which tended to produce longer and less
dispersed n-alkane chain length distributions),

differentiating this biome from the Fynbos, in which
woody shrubs are more dominant. Inter-biome
variability was also apparent, with some same
taxonomic or functional groups common to both
biomes tending to produce longer chain length nalkane distributions under more arid conditions.
There was, however, considerable individual plant
variability and we observed both insensitivity to
environmental conditions (i.e. consistent n-alkane
distributions) and marked variability in chain length
distributions.A key finding is the high yield of nalkanes from multiple succulent plants, many of
which use the CAM photosynthetic pathway.
Compound specific δ13C/δD analyses (e.g.
estimates of C3 and C4 biomass) for regions with
potential succulent plant contributions should
therefore be carried out cautiously.

Boom, A., Carr, A.S., Chase, B.M., Grimes, H.L.,
Meadows, M.E. (2014) Leaf wax n-alkanes and δ13C
values of CAM plants from arid southwest Africa.
Organic Geochemistry 67, 99-102.
Abstract
We analysed leaves from 42 plants from the South
African Succulent Karoo. Whole leaf δ13C values
clearly differentiated 3 different populations,
consisting of plants operating under obligate CAM
(crassulacean acid metabolism), facultative CAM
and C3 modes. In contrast, the leaf wax n-alkane
δ13C data from these metabolic groups showed a
broader overlapping distribution. CAM plants
operating under full CAM mode produced a wide
range of apparent 13C fractionation. Succulent/CAM
plant wax yield was considerable (up to 23 mg/g in
our plants), so its contribution to soil composition
and sedimentary leaf wax composition should not
be dismissed. The presence of CAM plant wax nalkanes in sedimentary n-alkanes could therefore
be a problem for accessing ecosystem scale C3–C4
proportion.

I was also involved in several publications
associated with the HYRAX project.
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Chase, B.M., Boom, A., Carr, A.S., Meadows, M.E.,
Reimer, P.J. (2013). Holocene climate change in
southernmost South Africa: rock hyrax middens
record shifts in the southern westerlies. Quaternary
Science Reviews 82, 199–205
Abstract
South Africa's southern coastal margin is
recognised as being a highly dynamic climatic
region that plays a critical role in both regional and
global atmospheric and oceanic circulation
dynamics. Our understanding of the past dynamics
of this system, however, has been limited by the
number and nature of datasets available that can
be used to infer changes in key climatic parameters
in the region. In this paper we present new high
resolution δ13C and δ15N data from two
independently dated rock hyrax (Procavia capensis)
middens from Seweweekspoort in South Africa's
Groot Swartberg mountains. These data provide
information regarding both past vegetation and
hydroclimatic change, and allow a regional
integration of available data that explore the longterm dynamics of mid-latitude circulation systems
in the African sector of the Southern Hemisphere.
Combined, a negative relationship is apparent
between temperature and humidity in this area of
the southern Cape, and these changes can for the
first time be clearly linked to variations in Antarctic
sea-ice extent and shifts in the southern westerly
storm track. This dynamic is particularly evident
between 5 and 7 cal kBP, when a reduction in seaice extent and a southward shift of the westerlies
are manifested regionally by increased
temperatures and a phase of marked aridity.

Valsecchi, V., Chase, B.M., Slingsby, J., Carr, A.S.,
Quick, L.J., Meadows, M.E., Cheddadi. R., Reimer.
P.J. (2013). A high resolution 15,600-year pollen
and microcharcoal record from the Cederberg
Mountains, South Africa. Palaeogeography
Palaeoclimatology Palaeoecology 387, 6-16
Abstract
The Cederberg Mountains (Western Cape Province,
South Africa) are located within the Fynbos Biome,
which exhibits some of the highest levels of species

richness and endemism in the world. The region's
post-glacial vegetation history, however, remains
largely unknown. Presented here are high
resolution pollen and microcharcoal records
spanning the last 15,600 years obtained from the
De Rif rock hyrax midden from the Driehoek Valley
of the central Cederberg. In this region, previous
pollen studies have shown muted variability in
vegetation community composition during periods
of globally marked climatic variability (e.g. the last
glacial–interglacial transition). In our record,
however, significant changes in vegetation
composition are apparent. Most notably, they
indicate a shift from ericaceous/restioid fynbos
(present from 15,600 to 13,300 cal yr BP) to a brief,
but prominent, development of proteoid fynbos at
the beginning of the Holocene around 11,200 cal yr
BP. This vegetation shift is associated with
increased moisture at the site, and coincides with
reduced fire frequency as indicated by the
microcharcoal record. At 10,400 cal yr BP, there is a
marked reduction in Protea-type pollen, which is
replaced by thicket, characterised by Dodonaea,
which became the dominant arboreal pollen type.
This shift was likely the result of a long relatively
fire-free period coupled with warmer and wetter
climates spanning much of the early Holocene. A
brief but marked decrease in water availability
around 8500–8000 cal yr BP resulted in the strong
decrease of Dodonaea pollen. The vegetation of the
mid- to late Holocene is characterised by the
increased occurrence of Asteraceae and succulent
taxa, suggesting substantially drier conditions.
These data give unprecedented insight into the
vegetation dynamics across a period of substantial,
rapid climate change, and while they confirm the
presence of fynbos elements throughout the last
15,600 years, the results highlight significant
fluctuations in the vegetation that were triggered
by changes in both climate and fire regimes.

Hayley Cawthra
Council for Geoscience Marine Geoscience Unit
and University of Cape Town Department of
Geological Science
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My work over the last year has continued in the
offshore environment. Ongoing studies are centred
on Pondoland, Wilderness, mineral deposits on the
Western Cape continental shelf, and detailed
geophysical mapping in the vicinity of Mossel Bay.
As part of my Ph.D. work on the Quaternary
evolution of the Mossel Bay shelf, colleagues from
the Marine Geoscience Unit and I dived out 28 rock
samples from depths between 15 and 45 m,
weighing up to 50 kg, from submerged aeolianite
and cemented beach deposits offshore of the Groot
Brak River. These samples were dated by Dr
Zenobia Jacobs at the University of Wollongong
using OSL. This project has been supervised by Prof
John Compton and my thesis was recently
submitted.

I attended and presented papers at the following
conferences/workshops during 2013:
•
•

•
•

•
•

TOPOAfrica in George, January 2013
Quaternary climate and vegetation of
southern Africa, East-West-North-South
hosted by the Bernard Price Institute,
University of the Witwatersrand, February
2013
National Geographic Expeditions Council
workshop, Cape Town, September 2013
Splashcos ‘Under the sea: archaeology and
submerged landscapes’ Conference in
Szczecin, Poland, September 2013
RAIN start-up workshop, Cape Town,
November 2013
Marine Research (MA-RE) workshop, Cape
Town, November 2013

Publications
Fisher, E. C., Albert, R-M., Botha, G. A., Cawthra, H.
C., Esteban, I., Harris, J., Jacobs, Z., Jerardino, A.,
Marean, C. W., Neumann, F. H., Pargeter, J.,
Roberts, D. L., Cawthra, H. C., Musekiwa, C., 2013.
Dynamics of late Cenozoic aeolian deposition along
the South African coast: A record of evolving
climate and ecosystems. In: Martini, I. P., Wanless,
H. R. (Eds.) Sedimentary Coastal Zones from High to
Low Latitudes: Similarities and Differences.
Geological Society, London, Special Publications
388. doi:10.1144/SP388.11

Poupart, M., Venter, J., 2013. Archaeological
Reconnaissance for Middle Stone Age Sites along
the
Pondoland
Coast,
South
Africa.
Palaeoanthropology.
104-137.
doi:10.4207/PA.2013.ART82
Abstract
This paper summarizes the results of a recent
survey of the South African “Wild Coast” in
Pondoland, Eastern Cape Province. The purpose of
the survey was to locate and to describe coastal
caves and rock shelters that may contain Early and
Middle Stone Age archaeological deposits for
future study. The study is part of a much larger
research design to understand three basic and
interlinked paleoanthropological questions: When
did coastal intertidal foraging develop? How did it
develop? What role did coastal intertidal foods
have on the evolution and survival of early modern
humans?
Here, we provide the full results of our multidisciplinary survey. We describe the archaeology,
geology, marine, and terrestrial fauna from four
near-coastal rock shelters and one coastal open-air
site that we intend to test in the future. We also
provide the first direct ages of the coastal red sands
that contain in situ Early Stone Age Acheulian and
early Middle Stone Age flaked stone tools. These
optically stimulated luminescence ages show that
humans have inhabited Pondoland for over
300,000 years, predating the currently known
origins of the modern human lineage and
systematic coastal foraging. We also describe the
first dated paleoenvironmental sequences for
Pondoland, which suggest a shift from C3 to C4
vegetation during the middle Holocene. Lastly, we
provide comprehensive notes on all sites in
Supplementary Online Materials to benefit future
studies across the region and document an area
that has seen very limited archaeological research.

Abstract
Dune systems along the South African coast are
sensitive
barometers
of
fluctuations
in
palaeoenvironments, as archived in their
orientation, geometry, internal architecture,
composition,
granulometry,
diagenesis,
palaeontology and archaeological content.
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Presently, the pronounced climatic/oceanographic
gradients around the southern African coastline,
including the west coast Mediterranean climate
type, with cold upwelling to progressively warmer
in terms of climate and sea temperatures
eastwards, are mirrored by variations in these
parameters. Here, we review and contribute new
information concerning their fluctuations from the
Miocene to the present to track changes in the bio, hydro- and geospheres through time. West coast
dunes take the form of dune plumes, which have an
orientation since the Miocene that mirrors the
southerlies of the South Atlantic Anticyclone (SAA),
muted during the warm Pliocene, as reflected by

intense bioturbation. Shoreline-parallel, vertically
aggraded dune cordons dominate along the
southern and eastern coasts, formed by (winter)
polar westerlies since the Miocene. The contrasting
dunefield morphologies relate to seasonality of
wind strength and precipitation. Subtropical east
coast dunes are profoundly weathered – on the
shelf, glacial-period dunes indicate different
atmospheric circulations. The long-term stability of
the warm Agulhas Current contrasts with variability
in the Benguela. The aeolianites host a rich human
and faunal archive, including human ichnofossils.

Above: Multibeam bathymetry with superimposed dive and rock sample locations. Below: underwater aeolianite
outcrop, a sample lifted with an inflatable lift bag on the surface, divers at a safety stop using a shark cage.

Brian Chase
Centre National de Recherche Scientifique (CNRS)
Institut des Sciences de l'Evolution de

Montpellier ; Department of Archaeology, History,
Cultural Studies and Religion, University of Bergen
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My work over the last year has, once again, still, and
probably until the end of my days, primarily
involved collecting mass quantities of dassie piss,
and chipping little holes in it. The HYRAX project has
been extended for an additional year. Meaning we
have three years left to develop our work with
generous European funding. Which is nice. While
we still have an increasingly massive store of data,
the papers are starting to trickle out, with two in
2013; one focussing on a higher resolution pollen
study of the De Rif midden, and another describing
some very interesting stable isotope records from
Seweweekspoort.
Additionally, Loïc Truc has published a paper
highlighting our developing body of work on
quantitative reconstructions of past climates from
pollen data. This method will soon be freely
accessible in a software package we have develop
called CREST (Climate Reconstruction Software).
Collaboration with Andy Carr and Arnoud Boom at
the University of Leicester is establishing a
foundation for some exciting avenues of
geochemical work in southern African drylands.
Details in Andy’s section of this newsletter.
In addition to these papers, as part of the PAGES
Africa2k group, we have published two syntheses of
past temperature change, one at the continental
scale and the other considering global patterns of
change. A product for 2014 will be a hydroclimate
synthesis, so keep your eyes peeled for that.

Brian M. Chase, Arnoud Boom, Andrew S. Carr,
Michael E. Meadows, Paula J. Reimer (2013).
Holocene climate change in southernmost South
Africa: rock hyrax middens record shifts in the
southern westerlies. Quaternary Science Reviews
82, 199-205.
Abstract
South Africa’s southern coastal margin is
recognised as being a highly dynamic climatic
region that plays a critical role in both regional and
global atmospheric and oceanic circulation
dynamics. Our understanding of the past dynamics
of this system, however, has been limited by the
number and nature of datasets available that can
be used to infer changes in key climatic parameters

in the region. In this paper we present new high
resolution δ13C and δ15N data from two
independently dated rock hyrax (Procavia capensis)
middens from Seweweekspoort in South Africa’s
Groot Swartberg mountains. These data provide
information regarding both past vegetation and
hydroclimatic change, and allow a regional
integration of available data that explore the longterm dynamics of mid-latitude circulation systems
in the African sector of the Southern Hemisphere.
Combined, a negative relationship is apparent
between temperature and humidity in the southern
Cape, and these changes can for the first time be
clearly linked to variations in Antarctic sea-ice
extent and shifts in the southern westerly storm
track, particularly between 5-7 cal kBP, when a
reduction in sea-ice extent and a southward shift of
the westerlies are manifested regionally by
increased temperatures and a phase of marked
aridity.

Verushka Valsecchi, Brian M Chase, Jasper Slingsby,
Andrew S Carr, Lynne J Quick, Michael E Meadows,
Rachid Cheddadi, Paula J Reimer (2013). A high
resolution 15,600-year pollen and microcharcoal
record from the Cederberg Mountains, South
Africa. Palaeogeography, Palaeoclimatology,
Palaeoecology 387, 6-16.
Abstract
The Cederberg Mountains (Western Cape Province,
South Africa) are located within the Fynbos Biome,
which exhibits some of the highest levels of species
richness and endemism in the world. The region’s
post-glacial vegetation history, however, remains
largely unknown. Presented here is a high
resolution pollen and microcharcoal records
spanning the last 15,600 years obtained from the
De Rif rock hyrax midden from the Driehoek Valley
of the central Cederberg. In this region, previous
pollen studies have shown muted variability in
vegetation community composition during periods
of globally marked climatic variability (e.g. the last
glacial-interglacial transition). In our record,
however, significant changes in vegetation
composition are apparent. Most notably, they
indicate a shift from ericaceous/restioid fynbos
(present from ~15,600 to ~13,300 cal yr BP) to a
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brief, but prominent, development of proteoid
fynbos at the beginning of the Holocene around
11,200 cal yr BP. This vegetation shift is associated
with increased moisture, and coincides with
reduced fire frequency as indicated by the
microcharcoal record. At 10,400 cal yr BP, there is a
marked reduction in Protea-type pollen, which is
replaced by thicket, characterised by Dodonaea,
which became the dominant arboreal pollen type.
This shift was likely the result of a long relatively
fire-free period coupled with warmer and wetter
climates spanning much of the early Holocene. A
brief but marked decrease in water availability
around 8500-8000 cal yr BP resulted in the strong
decrease of Dodonaea pollen, followed by shortlived but significant increases in more cosmopolitan
Rhus-type and Myrsine-type pollen percentages
between 7500 and 6700 cal yr BP. The vegetation of
the mid- to late Holocene is characterised by the
increased occurrence of Asteraceae and succulent
taxa, suggesting substantially drier conditions.
These data give unprecedented insight into the
vegetation dynamics across a period of substantial,
rapid climate change, and while they confirm the
presence of fynbos elements throughout the last
15,600 years, the results highlight significant
fluctuations in the vegetation that were triggered
by changes in both climate and fire regimes.
Loïc Truc, Manuel Chevalier, Charly Favier, Rachid
Cheddadi, Michael E. Meadows, Louis Scott,
Andrew S. Carr, Gideon F. Smith., Brian M. Chase
(2013). Quantification of climate change for the last
20,000 years from Wonderkrater, South Africa:
implications for the long-term dynamics of the
Intertropical Convergence Zone. Palaeogeography,
Palaeoclimatology, Palaeoecology 386, 575-587.
Abstract
In a region from which few records are available,
the fossil pollen record from the Wonderkrater
spring mound (Scott, 1982; Scott, 1999) has
contributed substantially to our understanding of
past vegetation changes in southeast Africa since
the Last Glacial Maximum (LGM; 21 ka). Principal
component analyses of the pollen data by Scott and
Thackeray (1987) have provided environmental
reconstructions that indicate a relatively mesic
LGM, and warm and dry conditions during the early

Holocene (11-6 cal kBP). This conforms to predicted
patterns of precipitation change in the southern
African tropics as a response to Northern
Hemisphere cooling (cf. Schefuß et al., 2011;
Thomas et al., 2009) and orbital forcing (cf.
Kutzbach, 1981; Liu et al., 2003). Subsequent data
from the Cold Air Cave speleothems (Lee-Thorp et
al., 2001; Holmgren et al., 2003) and a sea-surface
temperature record from the Mozambique Chanel
(Sonzogni et al., 1998), however, indicate that
conditions during the early to mid-Holocene may
have been wetter than present in the Wonderkrater
region. In order to explore this question further, we
have created a series of botanical-climatological
transfer functions based on a combination of
modern climate and plant distribution data from
southern Africa. Applying these to the
Wonderkrater fossil pollen sequence, we have
derived quantitative estimates for cold and warm
quarter temperatures and precipitation during the
wet and dry quarters. We do not propose that our
findings invalidate the previous principal
component analyses, but they do have the
advantage of being based more clearly on the
relationship between modern plant distributions
and individual climatic variables. In addition, a
species-selection method based on Bayesian
statistics is used to make a parsimonious choice of
likely plant species from what are taxonomically
broad pollen-types.
Results indicate that temperatures during both the
warm and cold season were 6±2°C colder during the
Last Glacial Maximum and Younger Dryas, and that
rainy season precipitation during the Last Glacial
Maximum was ~50% of that during the midHolocene. Our results also imply that changes in
precipitation at Wonderkrater generally track
changes in Mozambique Channel sea-surface
temperatures, with a steady increase following the
Younger Dryas to a period of maximum water
availability at Wonderkrater spanning the period
~3-7 ka. These findings argue against a dominant
role of a shifting Intertropical Convergence Zone in
determining long-term environmental trends, and
indicate that the northern and southern tropics
experienced similar climatic trends during the last
20 kyr (cf. Chase et al., 2010).
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Nicholson, S.E., Nash, D.J., Chase, B.M., Grab, S.W.,
Asrat, A., Lézine, A.-M., Shanahan, T.M.,
Verschuren, D., Umer, M., (2013). Temperature
variability over Africa during the last 2000 years.
The Holocene 23(8) 1085–1094.
Abstract
A growing number of proxy, historical and
instrumental data sets are now available from
continental Africa through which past variations in
temperature can be assessed. This paper, coauthored by members of the PAGES Africa2k
Working Group, synthesises published material to
produce a record of temperature variability for
Africa as a whole spanning the last 2000 years. The
paper focuses on temperature variability during the
Medieval Climate Anomaly (MCA), Little Ice Age
(LIA) and late 19th-early 21st centuries. Warmer
conditions during the MCA are evident in records
from Lake Tanganyika in central Africa, the
Ethiopian Highlands in northeastern Africa, and
Cango Cave, the Kuiseb River and Wonderkrater in
southern Africa. Other records covering the MCA
give ambiguous signals. Warming appears to have
been greater during the early MCA (c. AD 1000) in
parts of southern Africa and during the later MCA
(from AD 1100) in Namibia, Ethiopia and at Lake
Tanganyika. LIA cooling is evident in Ethiopian and
southern African pollen records and in organic
biomarker data from Lake Malawi in southeastern
tropical Africa, while at Lake Tanganyika the
temperature depression appears to have been less
consistent. A warming trend in mean annual
temperatures is clearly evident from historical and
instrumental data covering the late 19th to early 21st
centuries. General warming has occurred over
Africa since the 1880s punctuated only by a period
of cooling in the mid-20th century. The rate of
temperature increase appears to have accelerated
towards the end of the 20th century. The few long
high-resolution proxy records that extend into the
late 20th century indicate that average annual
temperatures were 1-2˚C higher in the last few
decades than during the MCA.

PAGES 2k Consortium., (2013). Continental-scale
temperature variability during the past two
millennia. Nature Geoscience 6, 339-346.

Abstract
Past global climate changes had strong regional
expression. To elucidate their spatio-temporal
pattern, we reconstructed past temperatures for
seven continental-scale regions during the past one
to two millennia. The most coherent feature in
nearly all of the regional temperature
reconstructions is a long-term cooling trend, which
ended late in the nineteenth century. At multidecadal to centennial scales, temperature
variability shows distinctly different regional
patterns, with more similarity within each
hemisphere than between them. There were no
globally synchronous multi-decadal warm or cold
intervals that define a worldwide Medieval Warm
Period or Little Ice Age, but all reconstructions show
generally cold conditions between ad 1580 and
1880, punctuated in some regions by warm decades
during the eighteenth century. The transition to
these colder conditions occurred earlier in the
Arctic, Europe and Asia than in North America or
the Southern Hemisphere regions. Recent warming
reversed the long-term cooling; during the period
ad 1971–2000, the area-weighted average
reconstructed temperature was higher than any
other time in nearly 1,400 years.

Carlos Cordova, Brian M. Chase, Gideon F. Smith.,
(2013). Comment on "Burrough, S.E., Breman, E.,
and Dodd, C. Can Phytoliths provide an insight into
past vegetation of the Middle Kalahari Paleolakes
during the Quaternary?
doi:10.1016/j.jaridenv.2012.01.018". .Journal of
Arid Environments 92, 113-116.
Abstract
This is a comment on the article of Burrough et al.
(2013) in which they present a paleoclimatic
reconstruction based on phytolith assemblages
from sandy shoreline deposits in the Makgadikgadi
Basin, Botswana. While this work highlights a
potentially important paleoenvironmental archive
in a notably data-poor region, there are several
fundamental short-comings in the Burrough et al.
work in terms of the calibration of their findings
with plant distributions and ecology. Not
recognising these limitations in their article, the
authors apply palaeoenvironmental indices that are
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regionally inappropriate, and which we argue in
turn
render
their
paleoenvironmental
interpretations invalid. With no regionally specific
reference collection being established, it may be

the misidentification of phytolith morphotypes that
has created the paradox that is posed by the
Burrough et al. paper.

Stable nitrogen isotope values from Seweweekspoort rock hyrax middens and reconstructed mean annual
temperatures from nearby Cango Cave showing a strong relationship between cooler temperatures and
increased moisture availability in the region (Chase et al., 2013).

Carlos Cordova
Department of Geography, Oklahoma State
University, USA

Research in Southern Africa
I have been doing a lot of lab work on a plethora of
samples from South Africa, Namibia and
Botswana. Last December I did a sampling of opal
phytoliths in the Roggeveld, Hantam Karoo and the
Cederberg areas. No new publications yet. Classes,
other projects and boring duties at the university

are the main obstacles to moving his African
projects forward. The final editing of his book
Crimea: nature and environmental history has kept
me very busy in the last four months. The hardest
part of publishing a book is dealing with the
publisher. But finally the book will be published in
the UK in 2014. Carlos will most likely attend two
meetings in Southern Africa in 2014.

EGS Palaeoecological Research Unit:
Mike Meadows, Lynne Quick, Kelly
Kirsten and Nadia du Plessis
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Department of Environmental and Geographical
Science University of Cape Town

Full steam ahead for 'RAIN': first field sampling
expedition and workshop now completed
Researchers (A) convened at the University of Cape
Town in November 2013 in order to consider recent
progress on a major collaborative project aimed at
understanding the longer term climate and
environmental dynamics around the southern
African coastline. The workshop participants are all
engaged in a major collaborative project between
the Universities Bremen and Jena in Germany, and
Cape Town, KwaZulu Natal and Witwatersrand in
South Africa funded by the BMBF. Lead scientists
include Dr Matthias Zabel at the University of
Bremen, Professor Roland Mäusbacher and Dr
Torsten Haberzettl from the Friederich Schiller
University of Jena and Professors Mike Meadows
and John Compton at the University of Cape Town.
The RAIN (Regional Archives for Integrated
iNvestigations) research, with funding of around
Euro 1.7m over three years, is aimed at revealing
details about how climate and associated
environmental conditions have changed during the
late Quaternary, a period spanning the last glacialinterglacial cycle and one which has witnessed
major shifts in climate, sea level and human activity.
RAIN is dealing with both terrestrial and marine
sediments, micropalaeontology and organic
biomarkers and includes a strong focus on capacity
building in both southern Africa and Germany. The
research involves sampling terrestrial and marine
sedimentary records of environmental changes at
three major localities around the southern African
coastline representing the summer, winter and allyear rainfall regions of the country and applying a

wide range of physical, chemical and biological
analyses in order to reveal details about the longerterm dynamics of climate and associated
environments in this important region. The first
phase of terrestrial sediment sampling was recently
completed in and the Wilderness region of the
southern Cape. Coring technology and a purpose
built floating platform (B and C) were shipped out
to South Africa and the investigation team spent
three weeks sampling sediments from various
lakes.
The initial results are extremely promising; the
team was able to obtain a 30.5m core (a record for
the equipment used) from Eilandvlei and, together
with other material from Swartvlei, Langvlei,
Groenvlei and Vankervelsvlei, more than 75m of
sediments are now back in the Department of
Physical Geography laboratory in Jena awaiting subsampling and analyses. Core bottom material has
been dispatched for radiocarbon dating to provide
the scientists with an approximation of the age of
the deposits before further sampling is conducted.
Lynne Quick and Kelly Kirsten, postdoctoral
scientists, and Nadia du Plessis, PhD candidate, all
from the Department of Environmental &
Geographical Science, will travel to Jena in 2014 to
sub-sample the cores for pollen and diatom
analyses, while a wide range of organic and
inorganic sediment analyses are being carried out in
Germany.
The first marine sediment sampling leg was
conducted in December 2014 by German and South
African scientists aboard the German research
vessel RV Meteor. The whole operation moves up
the west coast this year for further sediment
sampling focused on Verlorenvlei.
Written by Mike Meadows.
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A: Researchers from the RAIN (Regional Archives for Integrated iNvestigations) Workshop, B: the investigation
team sampling sediments, C: The coring platform, D: Vibracoring at Vankervelsvlei and E: The Eilandvlei coring
team
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Mike Meadows news and conference attendance
The main research activity in 2013 was to establish
the RAIN project, although I did participate in a
workshop with Brian Chase and colleagues in
November in Montpellier to discuss latest
developments in the HYRAX (EGU funded) project.
I attended and presented papers at the following
conferences in addition: Society of South African
Geographers (SSAG) biennial conference, June
2012, Cape Town; SASQUA Biennial Conference,
September 2012, Gobabeb, Namibi, September
2012;
South
African
Association
of
Geomorphologists Biennial Conference, Gobabeb,
Namibia,
September
2012;
International
Geographical Union Regional Conference in Kyoto,
Japan, August 2013; RAIN start-up workshop, Cape
Town, November 2013

Lynne Quick news and conference attendance
I was awarded my PhD in June 2013 and have since
participated in the fieldwork campaign and
workshop mentioned above and will embark on
postdoctoral research within the RAIN project from
February 2014.
Conferences and workshops attended in 2012:
• Society of South African Geographers
(SSAG) 9th Biennial Conference, June 2012,
in Cape Town.
• SASQUA XIX Biennial Conference,
September 2012 at Gobabeb, Namibia.
• Workshop on African Climate-Vegetation
Interactions. MARUM - Center for Marine
Environmental Sciences, November 2012,
in Bremen Germany.
Conferences and workshops attended in 2013:
• PAGES (Past Global Changes) 4th Open
Science Meeting, February 2013, in Goa,
India.
• Quaternary climate and vegetation of
southern Africa, East-West-North-South.
Sponsored by the NRF and DFG (Germany)
hosted by the Bernard Price Institute
University of the Witwatersrand, February
2013, in Johannesburg.
• RAIN start up workshop, November 2013
in Cape Town.

Kelly Kirsten news and conference attendance
Having submitted my PhD in January 2014, I will
undertake a post-doctoral position within the RAIN
project from February having already participated
in the fieldwork and workshops associated with the
project since 2013.
Conferences and workshops attended in 2012:
• SASQUA XIX Biennial Conference,
September 2012 at Gobabeb, Namibia.
• AGU Chapman Conference: The Agulhas
System and its Role in Changing Ocean
Circulation,
Climate,
and
Marine
Ecosystems,
October
2012
at
Stellenbosch, South Africa
• Analysing palaeolimnological data with R
workshop, August 2012 at Isle of Cumbrae,
Scotland
Conferences and workshops attended in 2013:
• Quaternary climate and vegetation of
southern Africa, East-West-North-South.
Sponsored by the NRF and DFG (Germany)
hosted by the Bernard Price Institute
University of the Witwatersrand, February
2013, in Johannesburg.
• RAIN start up workshop, November 2013
in Cape Town.

Nadia du Plessis news and conference attendance
I am currently finishing up my Masters degree with
the aim of starting work for my PhD towards the
middle of the year. In December 2013 I took part in
the research cruise on board the RV Meteor.
Conferences and workshops attended in 2012:
• SASQUA XIX Biennial Conference,
September 2012 at Gobabeb, Namibia.
Conferences and workshops attended in 2013:
•

•

Quaternary climate and vegetation of
southern Africa, East-West-North-South.
Sponsored by the NRF and DFG (Germany)
hosted by the Bernard Price Institute
University of the Witwatersrand, February
2013, in Johannesburg.
RAIN start up workshop, November 2013
in Cape Town.
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Recent publications
Chase, B.M., Scott, S., Meadows, M.E., Gil-Romera,
G., Boom, A., Carr, A.S., Reimer, P.J., Truc, L.,
Valsecchi, V., Quick, L.J., 2012. Rock hyrax middens:
A palaeoenvironmental archive for southern
African drylands. Quaternary Science Reviews 56,
107 -125.
Abstract
Like many of the world’s subtropical regions,
southern Africa is highly sensitive to changes in the
earth’s climate system, but a dearth of reliable
palaeoenvironmental records means that relatively
little is known about how regional environments
have been affected over centennial to multimillennial timescales. To a large extent this
sensitivity is a function of the position of these
regions at the interface between temperate and
tropical circulation systems. The resulting
seasonality and irregularity of rainfall have limited
the development of suitable archives, such as lakes
and wetlands, for the preservation of
palaeoenvironmental proxies. This paper reviews
and evaluates the value of rock hyrax middens as
novel palaeoenvironmental archives in southern
Africa. Considered are (1) the contemporary
taxonomy, distribution and ecology of hyraxes, (2)
the mechanisms of hyrax midden development,
their physical and chemical structure, rates of
accumulation
and
age;
and
(3)
the
palaeoenvironmental proxies preserved within
hyrax middens, including fossil pollen, stable
isotopes and biomarkers. The interpretive
constraints and opportunities offered by these
various midden characteristics are assessed with a
view to demonstrating the potential of these
deposits, widespread as they are through arid and
semi-arid southern Africa, in providing a more
detailed and chronologically resolved view of late
Quaternary palaeoenvironments across the
subcontinent.

Reinwarth, B., Franz, S., Baade, J., Haberzettl, T.,
Kasper, T., Daut, G., Helmschrot, J., Kirsten, K.L.,
Quick, L.J., Meadows, M.E., Mäusbacher, R., 2013.
A 700-year record on the effects of climate and
human impact on the southern Cape coast inferred

from lake sediments of Eilandvlei, Wilderness
Embayment, South Africa. Geografiska Annaler:
Series A, Physical Geography.
Abstract
The southern Cape coast, South Africa, is sensitive
to climate fluctuations as it is influenced by
different atmospheric and oceanic circulation
systems. Palaeoecological evidence of Holocene
climate variations in this region is presently limited.
Here, we present a lake sediment record spanning
approximately the last 670 years from Eilandvlei, a
brackish coastal lake situated mid-way between
Cape Town and Port Elizabeth. The results from
geochemical and sedimentological analyses point
to an increase in minerogenic sediment input from
the catchment starting around ad 1400. Changes in
the seasonal distribution of rainfall during the Little
Ice Age may have altered river discharge and
increased erosion rates and fluvial sediment
transport in pre-colonial times. A rising mean lake
level, possibly associated with an altered water
balance or relative sea-level rise, may offer an
explanation for the deposition of finer sediments.
After ad 1450, reduced burial flux of elements
associated
with
autochthonous
sediment
formation may have resulted from ecological
changes in Eilandvlei. Enhanced sedimentation
rates, increasing carbon, nitrogen, phosphorous
and biogenic silica concentrations, as well as high
concentrations of proxies for allochthonous
sediment input (e.g. aluminium, titanium,
zirconium) point to increasing sediment and
nutrient flux into Eilandvlei from the late
nineteenth century onwards. The most likely factor
involved in these recent changes is land-use change
and other forms of human impact.

Valsecchi, V., Chase, B.M., Slingsby, J., Carr, A.S.,
Quick, L.J., Meadows, M.E., Cheddadi, R., Reimer,
P.J., 2013. A high resolution 15,600-year pollen and
microcharcoal record from the Cederberg
Mountains, South Africa. Palaeogeography,
Palaeoclimatology, Palaeoecology 387, 6-16.
Abstract
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The Cederberg Mountains (Western Cape Province,
South Africa) are located within the Fynbos Biome,
which exhibits some of the highest levels of species
richness and endemism in the world. The region's
post-glacial vegetation history, however, remains
largely unknown. Presented here are high
resolution pollen and microcharcoal records
spanning the last 15,600 years obtained from the
De Rif rock hyrax midden from the Driehoek Valley
of the central Cederberg. In this region, previous
pollen studies have shown muted variability in
vegetation community composition during periods
of globally marked climatic variability (e.g. the last
glacial–interglacial transition). In our record,
however, significant changes in vegetation
composition are apparent. Most notably, they
indicate a shift from ericaceous/restioid fynbos
(present from 15,600 to 13,300 cal yr BP) to a brief,
but prominent, development of proteoid fynbos at
the beginning of the Holocene around 11,200 cal yr
BP. This vegetation shift is associated with
increased moisture at the site, and coincides with
reduced fire frequency as indicated by the
microcharcoal record. At 10,400 cal yr BP, there is a
marked reduction in Protea-type pollen, which is
replaced by thicket, characterised by Dodonaea,
which became the dominant arboreal pollen type.
This shift was likely the result of a long relatively
fire-free period coupled with warmer and wetter
climates spanning much of the early Holocene. A
brief but marked decrease in water availability
around 8500–8000 cal yr BP resulted in the strong
decrease of Dodonaea pollen. The vegetation of the
mid- to late Holocene is characterised by the
increased occurrence of Asteraceae and succulent
taxa, suggesting substantially drier conditions.
These data give unprecedented insight into the
vegetation dynamics across a period of substantial,
rapid climate change, and while they confirm the
presence of fynbos elements throughout the last
15,600 years, the results highlight significant
fluctuations in the vegetation that were triggered
by changes in both climate and fire regimes.

Meadows, M.E., 2012. Quaternary environments:
moving forward, looking backwards. Progress in
Physical Geography 36, 539-547.
Abstract

The call to adopt a longer-time perspective in order
to better understand contemporary and nearfuture global environments is not new.
Nevertheless, there is a growing recognition that
evidence from the geologically recent past, in
particular the late Quaternary, is essential if we are
to understand the profound changes that have
taken place in the human relationship with the
living world. This progress report reviews how the
understanding of environmental dynamics over
extended time periods is now incorporated into
science dealing with predictions of future climate
change by the IPCC consortium, how possible
analogues for a warmer future are still vigorously
explored and how information on past
environments may better inform an understanding
of contemporary ecosystem processes and
influence the future management of biodiversity in
protected areas.
Meadows, M.E., 2012. The PhD: a South African
perspective. Journal of Geography in Higher
Education 36, 49-55.
Meadows, M.E. 2012. Contemporary land reform
policy and practice in South Africa and its
environmental implications: new ideas, old
problems? Geography, Environment, Sustainability
4, 33-45.
Abstract
An extensive land reform programme is underway,
which faces many challenges unique to the sociopolitical context of post-apartheid South Africa. The
aim of this paper is to review the extent to which
agrarian land reform policy, more particularly in
respect to its land distribution element,
incorporates
environmental
sustainability
principles into resultant practice and whether or
not this may lead to exacerbation of land
degradation problems in the country. The paper
briefly outlines the key land reform role-players,
the policy and implementation process of land
reform, and considers these in relation to the
problem of land degradation. Ongoing problems of
implementation with the land redistribution
programme are discussed in relation to a number of
significant challenges. The paper illustrates the lack
of integration of environmental planning in the land
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reform process generally and points to the
potentially deleterious impact of land reform on
land degradation.
Nash, D. and Meadows, M.E., 2012. Africa. In: Nash,
D and Metcalfe, SE. (eds): Quaternary
Environmental Change in the Tropics. Wiley,
London, pp 79-150.
Holmes, P.J. and Meadows, M.E. (eds.), 2012.
Southern African Geomorphology: Recent Trends
and New Directions. Bloemfontein, Sun Press.
Meadows, M.E., 2012. Geomorphology and
environmental change.
In: Holmes, PJ and
Meadows, ME
(eds.):
Southern
African
Geomorphology: Recent Trends and New
Directions. Bloemfontein, Sun Press.
Eckardt, F.E., Barker, C. and Meadows, M.E., 2012.
Landscape inventories In: Holmes, PJ and
Meadows, ME (eds.): Geomorphology of Southern
Africa. Bloemfontein, Sun Press.

considered land use change and its environmental
implications (Meadows, Rahlao, & Dietrich, 2006)
with the aim of providing a more detailed
description of land use change in the Swartland
during the period from 1960 to 2010 and to explore
possible causes and implications of the observed
changes. Five comparable sets of sequential aerial
photographs for the Philadelphia area that may be
considered representative of the broader
Swartland landscape are analysed. GIS techniques
are used to quantify the land use changes and the
results show a marked recent shift from grain to
grape, as well as a general increase in urbanization.
The underlying structural causes of such trends are
discussed and their possible environmental
consequences are explored.
Carr, A.S., Boom, A., Chase, B.M., Meadows, M.E.,
Roberts, Z.E., Britton, M. and Cumming, A.M.J.,
2013. Biome-scale characterisation of dryland soil
organic matter using pyrolysis-GC/MS. Geoderma
200-201, 189-201.
Abstract

Halpern, G and Meadows, M.E., 2013. Fifty years of
land use change in the Swartland, Western Cape,
South Africa: characteristics, causes and
consequences. South African Geographical Journal
95, 38-49.
Abstract
The Swartland is a largely agricultural region
situated to the north of the greater Cape Town
metropolitan area in the Western Cape, South
Africa, and is known to have been subject to
significant land use changes over many decades.
This fertile land lies within the winter rainfall region
of the Western Cape and has been used intensively
for agriculture since European colonial occupation
from the mid-seventeenth century onwards.
Historically, the most prominent land use in the
region was grain production, although there has
been a substantial shift among many commercial
farms in the region towards wine grapes.
Quantitative assessments of the nature and extent
of such changes, their underlying causal factors or,
indeed, their environmental and economic impacts
are lacking. This study presents an extension and reevaluation of previous work in the region that

Soil organic matter (SOM) is a major pool within the
global carbon cycle and understanding its
composition (and compositional variability) is
critical for predicting its response to future climatic
change. Arid and semi-arid regions are typified by
relatively low soil organic matter concentrations,
but their vast area means that they still represent
an important component of the global soil carbon
pool. Recent studies have demonstrated the
potential of pyrolysis–gas chromatography/mass
spectrometry (py–GC/MS) to elucidate basic interbiome differences in SOM composition. This study
provides a first systematic application of py–GC/MS
to the analysis of macromolecular SOM across a
semi-arid/arid environment; specifically the Fynbos
and Succulent Karoo Biomes of South Africa.
Data from 27 sites across the region reveal
considerable plot-scale variability in SOM quantity
and quality, but also demonstrate distinct interbiome differences in SOM composition. Overall, the
pyrolysis data suggest that SOM in the Fynbos
Biome contains a higher abundance of
minimally/unaltered plant-derived structures, such
as lignin and cellulose, in contrast with the more
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variable, more microbially-altered SOM of the
Succulent Karoo. Pyrolysis of soils in the latter
biome generally produces higher proportions of
simple aromatic and certain nitrogen-bearing
pyrolysis products. The majority of soils associated
with lowest total organic carbon contents tend to
produce a much more limited number of aromatic
pyrolysis products. Principal component analyses
(PCA) suggest that the overall extent of organic
matter degradation is the primary driver of
compositional variability across the study area and
regardless of biome/ecoregion, the pathways of
degradation are essentially similar. Additional
affects are also observed, notably in the Succulent
Karoo where some soils are relatively enriched in
short to mid chain length aliphatic pyrolysis
products. Across the whole study area, the extent
of degradation, which is broadly represented by the
PCA axis 1 scores, is correlated with mean annual
rainfall, although the relationship is relatively weak,
highlighting the potential significance of other
factors, such as local edaphic conditions, soil
mineralogy and other mechanisms of dryland SOM
degradation such as photo-degradation. Overall,
the study demonstrates that despite some known
limitations, the systematic application of py–GC/MS
can yield insights into large/landscape-scale
variability in SOM quality and quantity.

Truc, L., Chase, B.M., Favier, C., Cheddadi, R.,
Meadows, M.E., Scott, L. and Chevallier, M., 2013.
The application of pdf-based botanicalclimatological transfer functions to southern Africa
fossil
pollen
sequences:
a
quantitative
reconstruction of palaeoclimatic variables over the
last 20 kyr at Wonderkrater, South Africa.
Palaeogeography,
Palaeoclimatology,
Palaeoecology 386, 575-587.
Abstract
In southeast Africa – a region for which few
palaeoenvironmental records are available – the
fossil pollen record from the Wonderkrater spring
mound has contributed substantially to our
understanding of past vegetation change since the
Last Glacial Maximum (LGM; 21 ka). Multivariate
analysis of the pollen data by Scott and Thackeray
(1987) provided environmental reconstructions

suggesting relatively mesic LGM conditions, with
warm and dry conditions during the early Holocene
(11–6 cal kBP). This conforms to predicted patterns
of precipitation change in the southern African
tropics in response to Northern Hemisphere cooling
and orbital forcing. Subsequent data from the Cold
Air Cave speleothems and a sea-surface
temperature record from the Mozambique
Channel, however, indicate that conditions during
the early to mid-Holocene may have been wetter
than present in the Wonderkrater region. To
explore this question further, we have created a
series of botanical–climatological transfer functions
based on a combination of modern climate and
plant distribution data from southern Africa.
Applying these to the Wonderkrater fossil pollen
sequence, we have derived quantitative estimates
for temperatures during the cold and warm
quarters, as well as precipitation during the wet and
dry quarters. In addition, a species-selection
method based on Bayesian statistics is outlined,
which provided a parsimonious choice of likely
plant species from what are otherwise
taxonomically broad pollen-types.
We do not propose that our findings invalidate the
previous principal component analyses, but they do
have the advantage of being based more clearly on
the relationship between modern plant
distributions and individual climatic variables.
Results indicate that temperatures during both the
warm and cold seasons were 6 ± 2 °C colder during
the LGM and Younger Dryas, and that rainy season
precipitation during the Last Glacial Maximum was
~ 50% of that during the mid-Holocene. Our results
also imply that changes in precipitation at
Wonderkrater generally track changes in
Mozambique Channel sea-surface temperatures,
with a steady increase following the Younger Dryas
to a period of maximum water availability at
Wonderkrater ~ 3–7 ka. These findings argue
against a dominant role of a shifting Intertropical
Convergence Zone in determining long-term
environmental trends, and indicate that the
northern and southern tropics experienced similar
climatic trends during the last 20 kyr.

Chase, B.M., Boom, A., Carr, A.S., Meadows, M.E.
and Reimer, P.J., 2013. Climate change in
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southernmost South Africa: rock hyrax middens
record shifts in the southern westerlies. Quaternary
Science Reviews 82, 199-204.
Abstract
Our ability to identify the timing and extent of past
major climate fluctuations is central to
understanding changes in the global climate
system. Of the events that have occurred in recent
geological time, the Younger Dryas (YD, 13–11.5
ka), an abrupt return to near-glacial conditions
during the last glacial–interglacial transition (ca.
18–11.5 ka), is one of the most widely reported.
While this event is apparent throughout the
Northern Hemisphere (Peteet, 1995), evidence for
its occurrence in the Southern Hemisphere remains
equivocal due to a lack of well-dated terrestrial
records. Here we report high-resolution stable
carbon and nitrogen isotope records obtained from
a rock hyrax midden, revealing the first unequivocal
terrestrial manifestation of the YD from the
southern African subtropics. These results provide
key evidence for the relative influence of the YD,
and suggest that a subtropical-temperate transition
zone existed along the oceanic Subtropical Front
(∼41°S) across the Southern Hemisphere, with the
Northern Hemisphere exerting a strong influence
on all but the higher latitudes of the Southern
Hemisphere after the Heinrich Stadial 1 (15 ka).
Meadows, M.E. and Chase, B.M., 2013. Late
Pleistocene pollen records of Africa. In: Elias, SA
(ed.) Encyclopaedia of Quaternary Science. 2nd
Edition, Volume 4. Wiley, London, pp 9-17.
Meadows, M.E., 2013. William John Talbot.
Geographers’ Biobibliographical Studies 32, 124136.

J. Tyler Faith
School of Social Science, Archaeology Program,
University of Queensland

My work over the last year broadly addresses the
dynamic
relationships
between
faunal
communities, human behaviour and evolution, and
late Quaternary environmental change in southern
Africa and East Africa. The focus of my recent
fieldwork has been the Lake Victoria Basin of Kenya,
in collaboration with colleagues from the USA,
Australia, and Kenya. The aim of our research is to
generate an empirical record of archaeological,
palaeontological, and palaeoenvironmental data to
understand how late Quaternary environmental
change influenced the evolution and behavioural
adaptations of early modern humans. This work
frequently takes me back to South Africa to work on
comparative fossil collections, including a recent
trip to the Florisbad Quaternary Research Station
(National Museum Bloemfontein). Outside of my
fieldwork, I have been working on publishing the
mountains of data collected over the course of my
Ph.D. research on late Quaternary faunas at the
Iziko South African Museum from 2008-2010.
Recent Publications
Faith, J.T., 2014. Late Pleistocene and Holocene
mammal extinctions on continental Africa. EarthScience Reviews 128, 105-121.
Abstract
Understanding the cause of late Quaternary
mammal extinctions is the subject of intense
debate spanning the fields of archaeology and
palaeontology. In the global context, the losses on
continental Africa have received little attention and
are poorly understood. This study aims to inspire
new discussion of African extinctions through a
review of the extinct species and the chronology
and possible causes of those extinctions. There are
at least 24 large mammal (>5kg) species known to
have disappeared from continental Africa during
the late Pleistocene or Holocene, indicating a much
greater taxonomic breadth than previously
recognized. Among the better sampled taxa, these
losses are restricted to the terminal Pleistocene and
early Holocene, between 13,000 and 6000 yrs ago.
The African extinctions preferentially affected
species that are grazers or prefer grasslands. Where
good terrestrial paleoenvironmental records are
present, extinctions are associated with changes in
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the availability, productivity, or structure of
grassland habitats, suggesting that environmental
changes played a decisive role in the losses. In the
broader evolutionary context, these extinctions
represent recent examples of selective taxonomic
winnowing characterized by the loss of grassland
specialists and the establishment of large mammal
communities composed of more ecologically
flexible taxa over the last million years. There is
little reason to believe that humans played an
important role in African extinctions.

Faith, J.T., 2013. Taphonomic and paleoecological
change in the large mammal sequence from
Boomplaas Cave, Western Cape, South Africa.
Journal of Human Evolution 65, 715-730.
Abstract
Excavations conducted by H.J. Deacon in the 1970s
at Boomplaas Cave (BPA) uncovered a stratified
sequence of Middle Stone Age (MSA) and Later
Stone Age (LSA) deposits spanning the last >65,000
years. This study provides the first comprehensive
and integrated taphonomic and paleoecological
analysis of the BPA large mammals, with a focus on
its implications for understanding human
adaptations and environmental changes in
southern Africa's Cape Floristic Region (CFR), an
area that features prominently in understanding
modern human origins. Taphonomic data indicate a
complex history of human, carnivore, and raptor
accumulation of the large mammal assemblage.
The anthropogenic signal is largely absent from the
bottom of the sequence (>65,000 years ago),
intermediate in MSA and LSA assemblages from
∼50,000 to 20,000 years ago, and strong in LSA
deposits post-dating the Last Glacial Maximum
(LGM). When viewed in the broader CFR context,
the inferred occupation history of BPA is consistent
with the hypothesis that both MSA and LSA human
populations were concentrated on the submerged
coastline from ∼60,000 to ∼20,000 years ago.
Intensive occupation following the LGM parallels an
apparent increase in regional population densities,
which may have been driven in part by rising sea
levels. The BPA ungulate assemblage is
characterized by the rise and decline of a
taxonomically diverse grazing community, which

peaks during the LGM. These changes are not
correlated with taphonomic shifts, meaning that
they are likely driven by environmental factors,
namely the expansion and contraction of grassland
habitats. Changes in ungulate diversity indicate that
effective precipitation was highest during the LGM,
corresponding with an intensified winter rainfall
system. This is consistent with recent arguments
that the LGM in this region may not have been
extremely harsh and arid.

Faith, J.T., Behrensmeyer, A.K., 2013. Climate
change and faunal turnover: testing the mechanics
of the turnover-pulse hypothesis with South African
fossil data. Paleobiology 39, 609-627.
Abstract
The turnover-pulse hypothesis (TPH) makes explicit
predictions concerning the potential responses of
species to climate change, which is considered to be
a major cause of faunal turnover (extinction,
speciation, and migration). Previous studies have
tested the TPH primarily by examining temporal
correlations between turnover pulses and climatic
events. It is rarely possible to dissect such
correlations and observe turnover as it is occurring
or to predict how different lineages will respond to
climate change. Thus, whether climate change
drives faunal turnover in the manner predicted by
the TPH remains unclear. In this study, we test the
underlying mechanics of the TPH using well-dated
Quaternary ungulate records from southern
Africa’s Cape Floristic Region (CFR). Changes in sea
level, vegetation, and topographic barriers across
glacial-interglacial transitions in southern Africa
caused shifts in habitat size and configuration,
allowing us to generate specific predictions
concerning
the
responses
of
ungulates
characterized by different feeding habits and
habitat preferences. Examples from the CFR show
how climatically forced vegetation change and
allopatry can drive turnover resulting from
extinction and migration. Evidence for speciation is
lacking, suggesting either that climate change does
not cause speciation in these circumstances or that
the evolutionary outcome of turnover is contingent
on the nature and rate of climate change.
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Migrations and extinctions are observed in the CFR
fossil record over geologically short time intervals,
on the order of Milankovitch scale climate
oscillations. We propose that such climate
oscillations could drive a steady and moderate level
of faunal turnover over 104-year time scales, which
would not be resolved in paleontological records
spanning 105 years and longer. A turnover pulse,
which is a marked increase in turnover relative to
previous and subsequent time periods, requires
additional, temporally constrained climatic forcing
or other processes that could accelerate
evolutionary change, perhaps mediated through
biotic interactions.

Faith, J.T., 2013. Ungulate diversity and
precipitation history since the Last Glacial
Maximum in the Western Cape, South Africa.
Quaternary Science Reviews 68, 191-199.
Abstract
This study reviews the precipitation history of the
winter and year-round rainfall zones in the Western
Cape (South Africa) in light of its fossil ungulate
communities. Fossil sequences spanning the Last
Glacial Maximum (LGM) and Lateglacial through the
Holocene document a decline in ungulate richness
through time. Based on the observed relationship
between ungulate community richness and annual
precipitation in Southern and East Africa, this
implies increased effective precipitation during the
LGM-Lateglacial at sites located in both the winter
and year-round rainfall zones. These results are
consistent with other lines of paleoenvironmental
evidence from the winter rainfall zone, although
they contradict records from the year-round rainfall
zone that have been interpreted as reflecting
aridity. A critical review of these records suggests
that the patterns interpreted in terms of aridity can
be explained by other mechanisms, including
vegetation change. Current evidence is consistent
with paleoclimatic models indicating that altered
rainfall patterns during the LGM-Lateglacial were
primarily related to the position of westerly frontal
systems, which were displaced northward due to
the expansion of Antarctic sea ice. Seasonal
migration of these systems resulted in an expanded

winter rainfall zone across much of southwestern
Africa, but perhaps with some summer rains
reaching the southern coast.

Tryon, C.A., Faith, J.T., 2013. Variability in the
Middle Stone Age of Eastern Africa. Current
Anthropology 54, S234-S254.
Abstract
Eastern Africa is an important area to study early
populations of Homo sapiens because subsets of
those populations likely dispersed to Eurasia and
subsequently throughout the globe during the
Upper Pleistocene. The Middle Stone Age (MSA)
archaeology of this region, particularly aspects of
stone-tool technology and typology, is highly
variable with only rare cases of geographic and
temporal patterning. Although there are
differences in timing and perhaps frequency of
occurrence, those elements that make up the MSA
lithic tool kit are also found at contemporaneous
sites elsewhere in Africa and Eurasia, making it
difficult to identify a unique archaeological signal
for hominin dispersals out of eastern Africa. Rather,
regional variation appears to be the outcome of
possibly long-term interactions between particular
physical and social environments experienced by
hominin populations.

Faith, J.T., Thompson, J.C., 2013. Fossil evidence for
seasonal calving and migration of extinct blue
antelope (Hippotragus leucophaeus) in southern
Africa. Journal of Biogeography 40, 2108-2118.
Abstract
Aim: Palaeoecological data are crucial to
understanding the historical extinction of the blue
antelope (Hippotragus leucophaeus). This study
examined late Quaternary fossil evidence bearing
on the blue antelope's calving and migratory habits.
Location: Cape Floristic Region (CFR), South Africa.
Methods: Blue antelope mortality patterns were
reconstructed from dental remains from fossil
assemblages spanning the last c. 200,000 years and
located in the CFR's winter and year-round rainfall
zones. Two demographic measures were examined:
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(1) the frequencies of juveniles relative to adults;
and (2) the frequencies of neonates relative to older
juveniles. Geographical trends were examined
across a longitudinal gradient of decreasing winter
rainfall and increasing summer rainfall.
Results: There was a significant longitudinal trend in
the blue antelope mortality data, with juveniles and
neonates declining in frequency from west to east.
This suggests that calving occurred primarily in the
winter rainfall zone, probably during the winter
months when seasonal rains promoted the growth
of C3 grasses. The summer drought and lack of
adequate forage forced blue antelope to migrate
east, in time with summer rainfall and the increased
availability of C4 grasses. The migration route
probably depended in part on reduced sea levels
during glacial phases of the Pleistocene.
Main conclusions: Blue antelope were probably
migratory. Rising sea levels at the onset of the
Holocene disrupted their migration routes, limited
access to west-coast calving grounds, and
fragmented populations. Such disruption would
have devastated the blue antelope population and
contributed to its vulnerability to extinction. Blue
antelope survived previous marine transgressions,
however, suggesting that other factors played a
role in its demise. Agricultural expansion early in
the colonial era may have further disrupted
migration routes and played an important role in its
extinction.

Faith, J.T., Tryon, C.A., Peppe, D.J., Fox, D.L., 2013.
The fossil history of Grévy's zebra (Equus grevyi) in
equatorial East Africa. Journal of Biogeography 40,
359-369.
Abstract
Aim: Within the last several decades, Grévy's zebra
(Equus grevyi) has undergone a massive reduction
in geographical range and population size, largely as
the result of human impacts. To place its recent
decline in a deeper prehistoric context, and to
understand the factors mediating its range and
abundance over geological time frames, this study
examines the fossil history of Grévy's zebra in
equatorial East Africa.
Location: Equatorial East Africa.

Methods: Presence/absence data for ungulates
recovered from fossil sites spanning the last c.
400,000 years in Kenya and Ethiopia were compiled
from the literature and from previously unreported
palaeontological sites. Associations between
Grévy's zebra and other taxa were examined using
principal coordinates analysis and non-random
species pairs were identified using a Bayesian
approach. Changes in rainfall were reconstructed
using the average hypsodonty index of ungulate
species from fossil assemblages.
Results: Grévy's zebra was common during dry
phases of the Pleistocene and was found to the
south and west of its historical range, coinciding
with an expansion of arid grasslands. At the onset
of the Holocene, Grévy's zebra was extirpated from
southern Kenya and almost completely
disappeared from the fossil record. Grévy's zebra
was associated with several specialized grazers that
became extinct by the end of the Pleistocene. These
extinctions and the decline of Grévy's zebra from
the Pleistocene to the Holocene are explained by
increased precipitation and the consequent loss of
arid grasslands at the Pleistocene–Holocene
transition. Grévy's zebra is never associated with
domestic livestock, unlike the widespread plains
zebra.
Main conclusions: Grévy's zebra thrived in
equatorial East Africa during periods of the
Pleistocene when environmental conditions
favoured an expansion of arid grasslands.
Environmental change across the Pleistocene–
Holocene transition contributed to decreases in the
range size and abundance of Grévy's zebra, setting
the stage for the anthropogenic decline observed in
recent decades. The spread of pastoralists in the
middle Holocene may have additionally contributed
to its prehistoric decline. Contemporary climate
change warrants further consideration in planning
for the long-term survival of Grévy's zebra.

Klaus Heine
University of Regensburg, Germany
Research on Pleistocene and Holocene
palaeoenvironments continues in Namibia. The
research is part of the collaborative research
project „GeoArchives - Signals of Climate and
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Landscape Change preserved in Southern African
Geoarchives“
(Sub-project
“Quaternary
geoarchives in slopes, soils and sediments”) within
the research framework „SPACES - Science
Partnerships for the Assessment of Complex Earth
System Processes“ funded by the German Federal
Ministry of Education and Research.
Recent publications
Mebus A. Geyh, Klaus Heine (2014):
Several distinct wet periods since 420 ka in the
Namib Desert inferred from U-series dates of
speleothems. Quaternary Research (in press).
Abstract
The scarcity of numerical dates of the arid areas in
southern Africa is a challenge for reconstructing
paleoclimate. This paper presents a chronological
reconstruction in the central part of the Namib
Desert, Namibia, for the last 420,000 yr. It is based

on 230Th/U dates (TIMS) from a large stalagmite
and a thick flowstone layer in a small cave located
in the hyper-arid central Namib Desert. The results
provide for the first time evidence of three or
possibly four succeeding wet periods of decreasing
intensity since 420 ka through which speleothem
deposited at approximately 420–385 ka, 230–207
ka and 120–117 ka following the 100-ka
Milankovitch cycle. Speleothem growth was not
recorded for the Holocene. These wet periods
interrupted the predominantly dry climate of the
Namib Desert and coincided with wet phases in
deserts of the northern hemisphere in the Murzuq
Basin, Sahara, the Negev, Israel, the Nafud Desert,
Saudi Arabia, and the arid northern Oman, Arabian
Peninsula.

In the Rössing Cave, speleothem samples for 230Th/U dating were collected with a Hilti-DD 100 Diamond-Corer.

Klaus Heine, Uwe Rust, Alexandra Hilgers (2014):
Why ‘Younger Dryas’? Why not ‘Antarctic Cold
Reversal’? Eksteenfontein revisited. Palaeoecology
of Africa - International Yearbook of Landscape

Evolution and Palaeoenvironments (J. Runge, ed.).
Taylor & Francis Group, London, UK. 163 – 183 pp.
Abstract: The presence or the absence of the
geographic extent and magnitude of the
Younger Dryas (YD) event, a circum-North Atlantic
cooling c. 12,800–11,700 years ago, in the
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Southern Hemisphere has been disputed for many
decades. The Eksteenfontein pollen section
in the winter-rain realm of the Northern Cape,
South Africa, covers the late-glacial/Holocene
transition and was assumed to represent the YD
event. Some new AMS 14C and OSL ages
support the age of the Eksteenfontein site.
However, the re-evaluation makes clear that the
lower

part of the section represents the Antarctic Cold
Reversal (ACR, c. 14,700–12,700 ka BP) that
preceded the YD event. The YD cannot be traced.
These findings corroborate the absence of
the YD in the Southern Hemisphere and support the
conclusion that, in the past, late-glacial
cooling phases of the Southern Hemisphere caused
by the ACR were confused with the YD
event.

Eksteenfontein section in 2009.

Penny Letley and Adrian Flett
Rock Art Recording & Research Unit of the SA
Archaeological Society, KZN Branch

Research into changing styles in rock paintings in
the south-eastern mountains of Southern Africa
using the eland motif as the focus of our research

The South African Archaeological Bulletin Number
68 in June 2013. We are able to work only part-time
on our research as we are not employed by any
institution and both still work for a living. We did
receive a small funding grant from the SAAS but
otherwise we meet our own costs. We are currently
looking for funding to expand this work as we
believe it can shed light on aspects of San culture
before the arrival of other groups to settle in the
region, particularly with regard to weather-related
beliefs and activities.
Abstract

This research project was begun in 2009 and
culminated in the publication of a research paper in

Style and stylistic change in San rock art are
considered at four rock art sites in the southeastern
mountains of southern Africa. At each site we
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investigate the chronological layering of one or
more panels of paintings.We relate our layering to
similar work carried out by Pager, Vinnicombe,
Russell and Swart. Eland are the focus of our
research due to their ubiquity and the detail in
which they are painted. Shaded polychrome eland
in the fine-line technique (Peak Period) have been
taken as our datum. All three stylistically different
eland, (postpolychrome, pre-polychrome and
shaded polychrome), have been compared. We
offer a rough chronological timetable based on the
various layers in the art and link this to the dating
work of Mazel and Watchman. Our sites are
separated geographically and we examine whether
there is evidence of stylistic differences between
our most northerly and southerly sites. We discuss
the way styles achieve permanence in order to
become ‘a style’ and the change, or gradation, that
takes place as new styles emerge. We examine how
influences of time, climatic conditions, changes in
religious beliefs, geographical location and
competition for resources impact on the style of
rock art.

Michael MacHutchon
Council for Geoscience Marine Geoscience Unit

Council for Geoscience Sediment Settling Tube
The Marine Geoscience Unit (MGU) of the Council
for Geoscience (CGS) is pleased to announce that
they have recently completed the fabrication of an
in-house developed sediment settling tube. The
tube is based on the design of Dr. John Rogers’
settling tube that was used in the UCT geology
department with updated components and
increased balance sensitivity.
The system uses the principle that as a sand grain
falls through a column of water it will quickly attain
its terminal velocity and consequently the sample
will sort itself with larger grains falling faster than
smaller grains. It uses the equations of Gibbs et al.
(1971) to predict the equivalent spherical diameter
of a quartz particle and relates this to the settling
velocity of the particle. Factors such as sample
density, fluid viscosity and water temperature are
taken into account when computing the results.
The balance registers the cumulative weight of sand
on the measuring pan and plots a cumulative
weight percentage graph for the sample. From this
graph sedimentary statistics such as mean, median,
sorting and skewness can be calculated for every
sample. Sample processing takes from 10 – 20 min
which is incredibly faster than conventional sieving
techniques.
The system could be used by any student or
research facility free of charge (provided they
provide their own operator) and it is not currently
being used by an MGU employee.
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Settling tube and data statistics.
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David J. Nash
School of Environment & Technology, University
of Brighton, UK and School of Geography,
Archaeology & Environmental Studies, University
of the Witwatersrand, South Africa
Historical climatology research
The last year has seen a continuation of my
research into climates of the last 2000 years, partly
through work with Brighton PhD student, George
Adamson (now a lecturer at Kings College London)
and partly in my coordinating role with the PAGES
(Past Global Changes) Africa 2k Working Group.
Adamson and Nash (2013) presents the first results
of an analysis of the history of the Indian Summer
Monsoon, a reconstruction of the date of monsoon
onset over western India from 1781 generated from
accounts within colonial newspapers, diaries,
letters and reports. Two outputs are associated
with the Africa 2k group. The first (Nicholson et al.
2013) presents a review of evidence for
temperature variability over Africa for the last 2000
years. The second is a contribution by group
members to the global temperature analysis by the
PAGES 2k Consortium (2013).
Silcrete and archaeology research
I have expanded my research on southern African
duricrusts into the field of archaeology through the
development of a new technique for identifying the
provenance of silcrete materials used in stone tool
manufacture. This ongoing work involves
collaboration with Sheila Coulson and Sigrid
Staurset (University of Oslo) and geologists from
the Botswana National Museum (Mosarwa Babutsi)
and Brighton (Stewart Ullyott, Martin Smith and
Laurence Hopkinson). Two papers have been
published to date. The first (Nash et al. 2013a)
presents work undertaken on the archaeological
sequence at White Paintings Shelter, Tsodilo Hills,
northwest Botswana, which demonstrates that
Middle Stone Age peoples sourced silcrete from
Lake Ngami and the Boteti River and transported it
at least 220km to the rock shelter. The second
(Nash et al. 2013b) presents results suggesting that
the new provenancing technique should work
equally effectively in South Africa and could be used

in future studies of Stone Age transport, trade and
human mobility at major sites such as Blombos, Still
Bay and Howieson’s Poort.
Conference attendance
I presented papers at the PAGES Open Science
Meeting in Goa, India (February 2013) and the
European Society for Environmental History
conference in Munich Germany (August 2013).
2013 publications
Adamson, G.C.D. & NASH, D.J. (2013) Long-term
variability in the date of monsoon onset over
western India. Climate Dynamics 40: 2589-2603.
Abstract
The date of onset of the southwest monsoon in
western India is critical for farmers as it influences
the timing of crop plantation and the duration of
the summer rainy season. Identifying long-term
variability in the date of monsoon onset is difficult,
however, as onset dates derived from the
reanalysis of instrumental rainfall data are only
available for the region from 1879. This study uses
documentary evidence and newly uncovered
instrumental data to reconstruct annual monsoon
onset dates for western India for the period 17811878, extending the existing record by 97 years. The
mean date of monsoon onset over the Mumbai
(Bombay) area during the reconstruction period
was 10 June with a standard deviation of 6.9 days.
This is similar to the mean and standard deviation
of the date of monsoon onset derived from
instrumental data for the 20th century. The earliest
identified onset date was 23 May (in 1802 and
1839) and the latest 22 June (in 1825). The longerterm perspective provided by this study suggests
that the climatic regime that governs monsoon
advance over western India did not change
substantially from 1781 to 1955. Monsoon onset
over Mumbai has occurred at a generally later date
since this time. Our results indicate that this change
is unprecedented during the last 230 years.
Following a discussion of the results, the nature of
the relationship between the date of monsoon
onset and the El Niño-Southern Oscillation is
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discussed. This relationship is shown to have been
stable since 1781.
Nicholson, S.E., NASH, D.J., Chase, B.M., Grab, S.W.,
Shanahan, T.M., Verschuren, D., Asrat, A., Lézine,
A.-M. & Umer, M. (2013) Temperature variability
over Africa during the last 2000 years. The Holocene
23: 1085-1094.
Abstract
A growing number of proxy, historical and
instrumental data sets are now available from
continental Africa through which past variations in
temperature can be assessed. This paper, coauthored by members of the PAGES Africa2k
Working Group, synthesises published material to
produce a record of temperature variability for
Africa as a whole spanning the last 2000 years. The
paper focuses on temperature variability during the
Medieval Climate Anomaly (MCA), Little Ice Age
(LIA) and late 19th-early 21st centuries. Warmer
conditions during the MCA are evident in records
from Lake Tanganyika in central Africa, the
Ethiopian Highlands in northeastern Africa, and
Cango Cave, the Kuiseb River and Wonderkrater in
southern Africa. Other records covering the MCA
give ambiguous signals. Warming appears to have
been greater during the early MCA (c. AD 1000) in
parts of southern Africa and during the later MCA
(from AD 1100) in Namibia, Ethiopia and at Lake
Tanganyika. LIA cooling is evident in Ethiopian and
southern African pollen records and in organic
biomarker data from Lake Malawi in southeastern
tropical Africa, while at Lake Tanganyika the
temperature depression appears to have been less
consistent. A warming trend in mean annual
temperatures is clearly evident from historical and
instrumental data covering the late 19th to early 21st
centuries. General warming has occurred over
Africa since the 1880s punctuated only by a period
of cooling in the mid-20th century. The rate of
temperature increase appears to have accelerated
towards the end of the 20th century. The few long
high-resolution proxy records that extend into the
late 20th century indicate that average annual
temperatures were 1-2˚C higher in the last few
decades than during the MCA.

PAGES 2k Consortium (2013) Continental-scale
temperature variability during the past two
millennia. Nature Geoscience 6: 339-346.
Abstract
Past global climate changes had strong regional
expression. To elucidate their spatio-temporal
pattern, we reconstructed past temperatures for
seven continental-scale regions during the past one
to two millennia. The most coherent feature in
nearly all of the regional temperature
reconstructions is a long-term cooling trend, which
ended late in the nineteenth century. At multidecadal to centennial scales, temperature
variability shows distinctly different regional
patterns, with more similarity within each
hemisphere than between them. There were no
globally synchronous multi-decadal warm or cold
intervals that define a worldwide Medieval Warm
Period or Little Ice Age, but all reconstructions show
generally cold conditions between ad 1580 and
1880, punctuated in some regions by warm decades
during the eighteenth century. The transition to
these colder conditions occurred earlier in the
Arctic, Europe and Asia than in North America or
the Southern Hemisphere regions. Recent warming
reversed the long-term cooling; during the past 30
years (ad 1971–2000), the area-weighted average
reconstructed temperature was higher than any
other time in nearly 1,400 years.
NASH, D.J., Coulson, S., Staurset, S., Ullyott, J.S.,
Babutsi, M., Hopkinson, L. & Smith, M.P. (2013)
Provenancing of silcrete raw materials indicates
long-distance transport to Tsodilo Hills, Botswana,
during the Middle Stone Age. Journal of Human
Evolution 64: 280-288.
Abstract
Lithic artifacts from the African Middle Stone Age
(MSA) offer an avenue to explore a range of human
behaviors, including mobility, raw material
acquisition, trade and exchange. However, to date,
in southern Africa it has not been possible to
provenance the locations from which commonly
used stone materials were acquired prior to
transport to archaeological sites. Here we present
results of the first investigation to geochemically
fingerprint silcrete, a material widely used for tool
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manufacture across the subcontinent. The study
focuses on the provenancing of silcrete artifacts
from the MSA of White Paintings Shelter (WPS),
Tsodilo Hills, in the Kalahari Desert of northwest
Botswana. Our results suggest that: (i) despite
having access to local quartz and quartzite at
Tsodilo Hills, MSA peoples chose to transport
silcrete over 220 km to WPS from sites south of the
Okavango Delta; (ii) these sites were preferred to
silcrete sources much closer to Tsodilo Hills; (iii) the
same source areas were repeatedly used for silcrete
supply throughout the 3 m MSA sequence; (iv)
during periods of colder, wetter climate, silcrete
may have been sourced from unknown, more
distant, sites. Our results offer a new provenancing
approach for exploring prehistoric behavior at
other sites where silcrete is present in the
archaeological record.
NASH, D.J., Coulson, S., Staurset, S., Smith, M.P. &
Ullyott, J.S. (2013) Provenancing silcrete in the Cape
coastal zone: Implications for Middle Stone Age
research in South Africa. Journal of Human
Evolution 65: 682-688.

Frank H. Neumann
Forschungsstelle für Paläobotanik
Heisenbergstrasse 2
48149 Münster

Research in the Quaternary of South Africa focused
2013 on sites in the grassland biome (Braamhoek,
Mahwaqa) with the goal to reconstruct vegetation
and climate fluctuations since the late Pleistocene
with an emphasis on the role of the fynbos
elements. Cooperation partners are among others
Louis Scott, Greg Botha, Elin Norström, Marion
Bamford, Marc Humphries. Further, I am currently
involved in a project in Pondoland where coastal
caves and rock shelters that may contain Early and
Middle Stone Age archaeological deposits as well as
Holocene soil profiles were studied (principal
investigator: Erich Fisher, see below). Our pollen
taphonomical studies on hyrax scats and coprolites
in the Kalahari continue (see publication list).
Publications

Sciscio, L., Neumann, F.H., Roberts, D., Tsikos, H.,
Scott, L. & Bamford, M. (2013): Fluctuations in
Miocene climate and sea levels along the southwestern South African coast: Inferences from
biogeochemistry, palynology and sedimentology.
Palaeontologia Africana 48: 2-18 (-/0)
Abstract
The largest deposit of excellently preserved MioPliocene vertebrate faunas in South Africa is located
at the well known Langebaanweg (LBW) site along
South Africa’s west coast in the southwestern Cape.
This research deals with a core (BH2) drilled at
Langebaanweg ‘E’ Quarry, which captures Miocene
fluvial deposits that unconformably underlie the
Mio-Pliocene deposits. The aim of the study is to
constrain fluctuations in climate and ecosystems in
the region during the Miocene, using a combination
of
sedimentology,
palynology,
and
biogeochemistry. The latter is a novel application
and includes bulk C and N isotope measurements as
well as branched GDGT (glycerol dialkyl glycerol
tetraether) membrane lipid compositions of the
organic fraction of the core. The mean annual
temperature (MAT) at time of deposition and
ambient pH values were calculated using the
Methylation index of Branched Tetraethers (MBT)
and Cyclization ratio of Branched Tetraethers (CBT)
proxies. The core samples analysed spanned a
depth interval of 17–33 m and had MATs ranging
between 12.4°C and 26.6°C and pH range from 4.4
to 6.4. Furthermore, samples showed a low
variance and light d13C distribution (from –25.52‰
to –24.27‰) and overall low C/N ratios.
Palynological investigation supplemented earlier
similar studies, reaffirming alternating sequences
of tropical and subtropical elements including
wetland taxa and complementing calculated MAT
results. Pollen results from the lowermost
subsection
indicated
a
species-rich
tropical/subtropical Podocarpus dominated forest
with MATs at 16.2°C. The pollen-bearing middle
subsection shows initially subhumid conditions,
with MATs between 15.4 and 26.6°C, similar to the
bottom of the section with high Podocarpaceae
percentages, low Restionaceae and aquatics. Above
this, local taxa, e.g. Restionaceae and algae
increase, and a marine influence is indicated by

39

abundant
dinoflagellates.
The
uppermost
subsection from a depth of 7.20–7.60 m shows
similar conditions (with little marine influence) to
that of the lower part of the middle subsection II.
Biochemical and sedimentological data are not
available for the uppermost subsection. The results
suggest that regional Miocene climate showed high
amplitude fluctuations (possibly driven by orbital
forcing as seen in marine cores), underscoring the
potential of biogeochemistry for unravelling past
climates and ecosystems.

comprehensive notes on all sites in Supplementary
Online Materials to benefit future studies across
the region and document an area that has seen very
limited archaeological research.
Stager, J.C., Ryves, D.B., King, C., Madson, J.,
Hazzard, M., Ryves, D., Neumann, F.H., & Maud, R.
(2013): Late Holocene precipitation variability in
the summer rainfall region of South Africa.
Quaternary Science Reviews 67: 105-120 (1/4,24).
Abstract

Fisher, E.C., Albert, R.-M., Botha, G., Cawthra, H.C.,
Esteban, E., Harris, J., Jacobs, Z., Jerardino, A.,
Marean, C.W., Neumann, F.H., Pargeter, J.,Poupart,
M. & Venter, J. (2013): Archaeological
Reconnaissance for Middle Stone Age Sites along
the Pondoland Coast, South Africa. Journal of
Palaeoanthrolopology 2013: 104-137 (0/0)
Abstract
This paper summarizes the results of a recent
survey of the South African “Wild Coast” in
Pondoland, Eastern Cape Province. The purpose of
the survey was to locate and to describe coastal
caves and rock shelters that may contain Early and
Middle Stone Age archaeological deposits for future
study. The study is part of a much larger research
design to understand three basic and interlinked
paleoanthropological questions: When did coastal
intertidal foraging develop? How did it develop?
What role did coastal intertidal foods have on the
evolution and survival of early modern humans?
Here, we provide the full results of our multidisciplinary survey. We describe the archaeology,
geology, marine, and terrestrial fauna from four
near-coastal rock shelters and one coastal open-air
site that we intend to test in the future. We also
provide the first direct ages of the coastal red sands
that contain in situ Early Stone Age Acheulian and
early Middle Stone Age flaked stone tools. These
optically stimulated luminescence ages show that
humans have inhabited Pondoland for over 300,000
years, predating the currently known origins of the
modern human lineage and systematic coastal
foraging. We also describe the first dated
paleoenvironmental sequences for Pondoland,
which suggest a shift from C3 to C4 vegetation
during the middle Holocene. Lastly, we provide

The late Holocene history of the South African
summer rainfall zone offers insights into the effects
of climate on ecosystems and human societies, as
well as into the accuracy of model projections of the
future. However, some important aspects of this
region’s climatic history remain unresolved. Here
we present new high-resolution diatom records
representing hydrological fluctuations at Lake
Sibaya, KwaZulu-Natal, during the last 1800 years.
The cores were dated with 14C, 210Pb, 137Cs, and
exotic pollen, and were sampled at increments of 122 years. A low stand ending ~AD 150 was followed
by additional decadal to century-scale droughts,
most notably ~AD 1540-1760, and several periods
of markedly wetter conditions ~AD 220e290, AD
790-830, AD 1470-1540, and AD 1760-1860. The
Medieval Climate Anomaly was generally wetter
than average and the Little Ice Age was generally
drier, but hydroclimate during both intervals was
highly variable. These records confirm that local
tree ring and stalagmite gray scale series represent
rainfall variability, but they also show that widely
cited stable isotope series from Makapansgat do
not represent past climate as clearly. Because many
interpretations of the climatic history of southern
Africa have been influenced by those isotope data,
we re-examine late Holocene precipitation
variability in the summer rainfall zone, and also
address model projections of future precipitation in
the region.
Publications in press/2014
Gil-Romera, G., Neumann, F.H., Scott, L., SevillaCallejo, M. & Fernandéz-Jalvo, Y. (in press): Pollen
taphonomy from hyena scats and coprolites:
preservation and quantitative differences. (Journal
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of Archaeological Science)
Neumann, F.H., Botha, G.A. & Scott, L. (in press):
18,000 years of grassland evolution in the summer
rainfall region of South Africa – evidence from
Mahwaqa Mountain, KwaZulu-Natal. (Vegetation
History and Archaeobotany) (DOI: 10.1007/s00334014-0445-3)
Neumann, F.H., Münger, S., Shivti’el, Y. &
Zangenberg, J. (2014): Preliminary Readings of
Paleoecological Data from an Early Byzantine
Cistern at Horvat Kur (Galilee). Environmental
Archaeology 19, 1: 39-54.

Susan Ringrose
Gobabeb Research Station and
Sunart Enterprises, Botswana

Publications
S. Ringrose, L. Cassidy, S. Diskin, S. Coetzee, W.
Matheson, W. Mackay and C. Harris, 2013.
Diagenetic transformations and silcrete–calcrete
intergrade duricrust formation in palaeo-estuary
sediments. EARTH SURFACE PROCESSES AND
LANDFORMS. DOI: 10.1002/esp.3516

Abstract
The Boteti palaeo-estuary in northern Botswana is
located where the endoreic Boteti river, an
overflow from the regional Okavango river system,
enters the Makgadikgadi pans. The present work
considers diagenetic silica and calcium carbonate
dominated transformations. The aims are to help
identify precursor conditions for the origin of
microcrystalline silcrete–calcretes intergrade
deposits while developing insight into penecontemporaneous silica and calcite matrix
formation. General precursor conditions require
the presence of cyclical endoreic freshwater inflow
into a saline pan. The pan should be deep enough
to sustain a permanent watertable under climatic
conditions sufficient to cause carbonate
fractionation within the groundwater. Freshwater
inflow into a saline pan drives the geochemistry of

the system (from freshwater to saline, from neutral
to high pH). The geochemistry is controlled by the
periodicity of inflow relative to salinity levels of
phreatic groundwater in the receptor saline pan.
The source of most silica and localized CaCO3 is
derived from the dissolution and precipitation of
microfossils, while more general CaCO3 enrichment
stems from saline pan based carbonate
fractionation. Diagenetic change leads to colloidal
then more consolidated bSiO2/CaO aggregate
formation (amorphous silica) followed by
transformations into opaline silica over time.
Irregular zones of siliceous sediment forming in
otherwise calcareous deposits may relate to the
irregular occurrence of biogenic silica in the source
sediments, inferring a source for local silica
mobilization in intergrade deposits. The
distribution of calcareous micro-fossils may have a
similar converse effect. Diagenetic evidence from
an intergrade deposit with a low SiO2/CaO ratio
suggests that transformation occurred more into
the pan, while an intergrade deposit with a high
SiO2/CaO ratio more likely formed closer to a land
margin and was frequently inundated by
freshwater.
Penecontemporaneous
silcrete–
calcrete intergrade formation under the above
conditions may take place where dissolved silica
crystallizes out in the vicinity of calcite crystals due
to local decreases in pH. The continuing
consolidation of bSiO2/CaO aggregates may be
facilitated by the presence of increasing amounts of
calcite. It appears that CaCO3 may act as a catalyst
leading to pene-contemporaneous bSiO2/CaO
aggregate formation. However the processes
involved require further work.

Louis Scott
Dept of Plant Sciences, University of the Free
State, Bloemfontein.
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My activities for 2013 started with a brief
attendance at a workshop at the BPI
Palaeontology/Palaeosciences
Centre
in
Johannesburg at Wits, which was held as part of an
agreement between the DFG of Germany and the
NRF (see Marion Bamford’s report). During 2013
when not out of action, I was kept busy a number
of projects including on working on Frank Neumann
(Munster) and Greg Botha’s (Pietermaritzburg)
paper on the palynology of a wetland core from
Mahwaqa near Bulwer in Kwazulu-Natal. I also
helped to assess the pollen potential of a peat
deposit, threatened by mining, near the Limpopo
River (Vele) with Piet-Louis Grundling (Pretoria). A
trip was made with my National Museum colleague,
Lloyd Rossouw (Bloemfontein), to Kathu Pan to see
Michael Chazan (Toronto) to study the palynology
and phytolith potential of this important stone-age
site as a follow-up of Holocene pollen analysis of
E.M. van Zinderen Bakker from the 1980’s. In
connection with Wonderwerk Cave, I participated
with Michaela Ecker, Julia- Lee-Thorp (Oxford) and
Lloyd Rossouw on a poster for the European Society
for the study of Human Evolution in Vienna. Later I
visited this cave to view current excavations by
Michael Chazan, Michaela Ecker, Liora Horwitz
(Jerusalem) and Francesco Berna (Simon Fraser
University, Burnaby, Canada). The plan is to
continue pollen studies of different deposits
including stalagmites (in collaboration of George
Brook of Georgia, USA). Other ongoing projects are
with Carlos Cordova (Oklahoma) on the palynology
and phytoliths of Lake Ngami (Botswana) and on
swamp deposits in the Western-/Eastern Cape
boundary area (Uniondale and Louterwater). In
connection with the latter I had a visit from
Lyudmila Shumilovskikh of Berlin who is an expert
on identification and ecology of fossil fungal spores.
I contributed little bits to papers of Dave Roberts et
al., Lara Scicio (Cape Town), Frank Neumann

(Munster), et al., of the Neogen in the Westerrn
Cape, and that of Louic Truc’s et al. on
Wonderkrater in the Limpopo Province. Further
with Amr Metwally (Egypt) et al., we are still
working on the Holocene deposits from Tswaing
Crater. In collaboration with Britt Bousman (Texas),
we are now studying pollen in the Baden Baden
spring mound near Dealesville, Free State, which is
similar to that at the Florisbad site. A student in
Plant Sciences Department, UFS, Andri van Aardt, is
analysing the pollen in the late Pleistocene and
Holocene deposits from the site.

Rebekah Singh
Council for Geoscience (KwaZulu-Natal Unit)

Wild Coast research
My ongoing PhD project entitled ”Remote sensing
analysis of regolith susceptibility to erosion on the
Eastern Cape Wild Coast” was registered with the
Stellenbosch University in 2013. Soil erosion and
land degradation are critical environmental
challenges affecting some parts of the Wild Coast.
The project aims to develop a monitoring protocol
to predict erosion susceptible areas and assess
critical impacts at a local-scale, thereby aiding the
monitoring and prevention of soil erosion along the
Eastern Cape Wild Coast. Remote sensing and GIS
techniques will be utilised for the mapping of
erosion features within the study region. Historical
remote sensing data in the form of aerial
photography and LANDSAT and SPOT satellite
imagery will be used in the assessment of
conditions preceeding and following erosion
development over time. Multi-temporal erosion
patterns and critical erosion causal factor layers will
become foundation parameters upon which the
local-scale erosion susceptibility model is built.
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A wind erosion feature associated the weathered and rubified Neogene to Quaternary dunes at Xolobeni.

J. Francis Thackeray

for a set of Boomplaas Holocene samples
(Thackeray, 1987).

Evolutionary Studies Institute
University of the Witwatersrand

Boomplaas

Calibrated

Sample #

Temperature

Date

Holocene temperature curve (Boomplaas cave)
and Cango oxygen isotope data

50

16.3

1630 BP

51

16.45

Talma and Vogel (1992) estimated Holocene
temperatures from oxygen isotope data from a
Cango speleothem. The temperature estimates,
and the raw oxygen isotope data (Fig. 1), can be
compared with temperature estimates (Table 1, Fig.
2) obtained from multivariate analysis of rodents
and insectivores represented at Boomplaas Cave
and other late Quaternary sites in South Africa
(Thackeray, 1987).

52

16.6

53

16.5

54

16.4

55

16.6

56

16.75

57

16.45

58

16.8

59

16.7

6400 BP

Table 1. Calibrated temperatures (degrees Celsius)
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Stephan Woodborne
iThemba LABS

AMS at iThemba LABS
The commissioning of an Accelerator Mass
Spectrometry (AMS) facility at iThemba
Laboratories for Accelerator Based Sciences (LABS)
in Gauteng is looming. The Tandem Accelerator has
been subject to extensive upgrades in order to
make this possible. A MR16 upgrade of the
accelerator commenced in 2005 in which the
charging belt was replaced with a Pelletron system
and new high voltage grading resistors. A multicathode Cesium sputter source, based on the
Lawrence Livermore National Laboratory (LLNL)
design, for was constructed with MR2.7 through
funding acquired from the International Atomic
Energy Agency (IAEA). The injection system was
commissioned in late 2012 and early 2013, during
which a carbon beam was introduced into the
accelerator and accelerated through to the highenergy Faraday cup. The injection system was
acquired for MR3.3 with funding obtained from the
National Equipment Program of the National
Research Foundation (NRF). The high-energy beam
line and detection system, with a value of MR15,
has been constructed by the National Electrostatics
Corporation (NEC) in the United States and is due to
arrive in South Africa mid-February 2014. A second
detector system valued at just over MR1, as well as
additional vacuum equipment for the Tandem
Accelerator, has also been funded by the IAEA and
is due for delivery in April 2014. A sample
preparation laboratory for AMS radiocarbon
analysis of carbonates and organics is currently
under construction.

When complete, the AMS system on the Tandem
Accelerator will have the capability to do
radiocarbon analyses. This is a welcome technology
for palaeoscience research in southern Africa.
While smaller accelerators that are dedicated to
AMS can now be purchased for less than the
upgrade on the iThemba LABS’ Tandem, these
“desktop” instruments are only capable of doing
radiocarbon measurements. The AMS facility at

iThemba will have the capability of doing
cosmogenic dating which opens a whole new
spectrum of applications, and in particular will
allow dating of sites that are older than 50 000
years (the practical limit of radiocarbon dating). A
post-doctoral candidate, Dr. Vela Mbele, is
currently exploring the possibilities in respect of
cosmogenic dating.

The fact that the AMS facility is hosted at a National
Facility with core funding from the NRF is critical in
the role out of the research agenda. Whereas the
previous radiocarbon laboratory at the CSIR was
forced to run as a full cost recovery business,
iThemba LABS has a mandate to support scientific
research and post-graduate training in South Africa.
This means that the rates levied for research
analyses will be very competitive with overseas
laboratories. Emphasis will be placed on research
programs with student involvement, particularly for
those enrolled for higher degrees which provide
strong supporting motivation for access to the AMS
facility. For those who are comfortable with the
intricacies of radiocarbon dating it will be possible
to submit samples for analysis, but the preferred
model is to view the AMS setup as a partner in any
research program. A scientist dedicated to AMS
applications has been appointed by iThemba LABS
(the author) and he is available to participate in
programs from conceptualization through to
sample analysis and interpretation. While
commercial applications of AMS will also be
entertained, these will be charged on a cost
recovery basis and it is expected that the pricing for
this category of samples will be similar to overseas
laboratories.

The training aspect of the AMS laboratory is also an
important part of the mandate. Researchers and
graduate students who are eager to understand the
processes involved in AMS analyses are welcome to
visit the laboratory where they will be trained and
allowed to process their own samples. Should any
facility want to benefit from lectures in the field of
AMS within their teaching, then this can be
arranged.
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For more information contact Stephan Woodborne
(Swoodborne@tlabs.ac.za).
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