2018/2019 Newsletter
A Note from the President
Two years have flown by since the 21st SASQUA biennial congress in Johannesburg. At that BGM it was
decided to hold the next congress at Mossel Bay.
Hayley Cawthra and Lynne Quick got to work to arrange a very successful 22nd SASQUA congress in
the context of the southern Cape coastline. The congress location, literally “on the rocks” at The Point
Hotel, attracted 62 delegates as well as day registrants who were interested in specific sessions. The
numbers were boosted by the involvement of members of the INQUA International Focus Group,
Southern Hemisphere Assessment of Palaeo-Environments (SHAPE). The field trip led by Curtis
Marean and Hayley Cawthra to the Pinnacle Point cave complex and the MIS 11 strandline deposits at
Klein Brak estuary was a highlight of the event. Curtis’ plenary address on the “General model for the
ecology of the Palaeo-Agulhas Plain” highlighted the value that inter-disciplinary research has added
to archaeological and palaeo-anthropological studies in the region. The volume of high quality
publications that the southern Cape region had produced over the past two decades has reinforced
the value that contextual studies can add to archaeological studies.
Southern Africa clearly has tremendous potential to offer Quaternarists so it is encouraging that after
the congress our local membership has increased to 80 (including student/life/honorary members)
and 24 overseas based members. SASQUA has welcomed 21 new members since the previous
congress. Unfortunately we have also lost some members due to their retirement and the passing of
longstanding members Rodney Maud, John Catt and Dave Roberts as well as Karl Butzer.
The forthcoming INQUA congress in Dublin, Ireland in late July is an event to look forward to and I
hope that SASQUA members are able to get involved in the activities of the Commissions where your
contribution will be valuable.
I’d like to thank the outgoing committee for their support over the past inter-congress period. Abi
Stone was an innovative and active Secretary who kept members informed about international
activities via social media links from abroad. My colleagues at the Council for Geoscience in
Pietermaritzburg, Treasurer Rebekah Singh and her assistant Pat Dlamini, have done a good job of
invoicing members and maintaining the financial and membership records. Hayley Cawthra’s
newsletters have been high class publications full of news and recent publications.
I feel confident in handing over the reins of SASQUA to the new President, Lynne Quick, and her
enthusiastic young committee.
Dr Greg Botha
Council for Geoscience
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Research News, Updates and Recent Publications
Graham Avery
Iziko Museums of South Africa

ABSTRACT: AFQUA - THE AFRICAN
QUATERNARY: environments, ecology and
humans, 14 to 19 July 2018, Nairobi, Kenya
Palaeontological
Awareness
Training,
Monitoring a Win-Win for the local Community
and Palaeontology: The Saldanha Bay-Pepper
Bay Harbour Revetment Project
Graham Avery and Richard G. Klein
A project to stabilize dangerously-eroding
embankments in Saldanha harbour was
initiated by the South African Department of
Public Works. The embankments had
previously revealed Late Pleistocene brown
hyaena accumulations and a Middle Stone Age
occurrence and Heritage Western Cape
required a palaeontological and archaeological
impact assessment, which was undertaken by
the author.
Requirements were employment and skills
training for about 80 unemployed Saldanha
community members. Most were labourers,
but individuals showing leadership qualities
became team supervisors; two have been
employed permanently by the Contractor
Guerrini Marine Construction (GMC). Training
included palaeontological awareness, interpersonal
skills,
health
and
safety,
environmental and HIV-Aids awareness.
Palaeontological awareness training, by the
author, for all employees comprised
PowerPoint presentations to illustrate the
value of heritage remains, examples of
potential finds and protocols for dealing with
any find(s), followed by viewing of actual fossils
from similar contexts. Awareness gained paid
dividends as was reflected in the enthusiasm of
management and work teams. Protocols

established were followed; labourers reported
several occurrences as they cleared the faces
for walling and the author, as monitor, was
able to recover valuable stratigraphic and
lithological information about the aeolian
deposits and to recover significant material,
that included a Plio-Pleistocene marine
mollusc deposit and Late Pleistocene hyaena
accumulations with terrestrial vertebrates,
including a rare human element, and MSA
material, which will be lodged in the Iziko
Collections.
Analysis of the hyaena accumulations provides
a window on palaeo-biodiversity, palaeoenvironment and human and brown hyaena
behaviour. Study of the mollusc sample and
dating will enable us to place these and other
occurrences within an improved regional
framework.
Funds to enable my attendance were provided
by PAST.

Hayley Cawthra
Council for Geoscience: Geophysics and Remote
Sensing Unit; Nelson Mandela University: African
Centre for Coastal Palaeoscience

I continue to work on the South Coast shelf and
coastal plain from the Breede River to
Plettenberg Bay where we focus on (1)
reconstructing the Pleistocene Palaeoscape
(with a large group of colleagues under the
leadership of Professors Curtis Marean,
Richard Cowling and Janet Franklin), (2)
investigating proxies for past sea level from
coastal and submerged aeolianite and
cemented
beach
deposits
and
(3)
palaeoclimatic and environmental proxies
from sediment cores with partners on the
German – South African ‘RAiN’ project, PI
Matthias Zabel (Hahn et al., 2017; Zabel et al.,
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2017). I work closely with Charles Helm, who
maps out ichnofossil trackways in coastal
aeolianites on the Cape South Coast to
establish geological context in coastal
Pleistocene deposits. Charles has documented
numerous new sites and we have published a
series of articles. In Pondoland, on the Wild
Coast, our team of Erich Fisher, Irene Esteban,
Justin Pargeter and I are co-PIs on the P5
project and are conducting research in rock
shelters and on the landscape between
Waterfall Bluff and the Mtentu River.
At the CGS I lead the marine geoscience
programme which aims to map the entire
Exclusive Economic Zone using five geophysical
instruments and produce seamless onshoreoffshore geological maps. We have
commenced in the Western and Eastern Cape
Provinces. From the perspective of ‘ocean
governance’, I continue work on the South
African extended shelf claim which is lodged
with the United Nations and I serve as the
technical advisor on the South African team for
the International Seabed Authority, where we
are drafting legal code to include deep-ocean
minerals in the United Nations Convention of
the Law of the Sea (UNCLOS). The same team
of people is now focussing on developing a
National Legislation for marine mining, with
close consideration of best environmental
practice.

Table Bay and St Francis Bay, I am a cosupervisor to Mr Athi Mfikili who is a PhD
student working on suspected palaeo-tsunami
deposits in the Eastern Cape and he has cored
the Dwarskersbos sediments in St Helena Bay,
which have experienced two known meteo
tsunamis in the last 50 years. Mr Hlanganani
Shange has just started an MSc through the
‘Canyon Connections’ project and he is
investigating submarine canyon heads on the
Pondoland shelf (canyon evolution and these
environments as prospective coelacanth
habitats).
Current Involvement in Projects










I spent three months in Germany on as a Junior
Fellow of the Hanse-Wissenschaft Kolleg
(Delmenhorst) from 1 November 2017 – 31
January 2018 where I worked with colleagues
at the MARUM Institute, University of Bremen.
Together with Alastair Potts (Nelson Mandela
University) and Naomi Cleghorn (University of
Texas Arlington), we are guest editors for
Special Edition of Quaternary Science Reviews
on the PalaeoAgulhas-Plain.
I have three students registered at NMU. Ms
Talicia Pillay is a PhD student developing a
machine-learning
methodology
for
classification of benthic habitats using
multibeam backscatter data. Her test sites are

The CGS’ Marine Geoscience Programme
Developing and Testing an Integrated
Paleoscape Model for the early Middle and
Late Pleistocene of the South Coast of
South Africa (Palaeoscape Project)
Pondoland
Palaeoclimate,
Palaeoenvironment,
Palaeoecology,
Palaeoanthropology (P5)
Tracing Human and Climate impacts in
Southern Africa (TRACES)
Deep Forests: Foundational Science to
Benefits and Management of Deep Coral
and Seaweed NRF African Coelacanth
Ecosystem Programme
Canyon Connections: The ecological role of
submarine canyons in supporting
continental shelf and coastal biodiversity
and productivity along the east of South
Africa, and the implications for their
conservation NRF African Coelacanth
Ecosystem Programme

Commissions/Committee Membership






ICSU/SANC-INQUA committee member
SASQUA committee member
Steering committee member of the South
African Extended Continental Shelf Claim
Project 2012 onward
Chair of the South African Committee for
Stratigraphy (SACS) Post-Karoo Task
Group: 2014 – present
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South African delegation to the
International Seabed Authority (in
partnership with DIRCO and DMR)
Steering committee for the Department of
Mineral
Resources’
Regional
Environmental Management Plan: 2018
onward (South African Marine Mining
Forum)

Publications
Hahn, A., Miller, C., Andò, S., Bouimetarhan, I.,
Cawthra H.C., Green, A., Radeff, G., Schefuß,
E., Zabel, M., 2018. Eastern South African
provenance study: a toolbox for interpreting
inorganic and organic marine signals. G-Cubed
(Geochemistry, Geophysics, Geosystems)
17pp.

Helm, C.W., MacCrae, R., Lockley, M.G.,
Cawthra, H.C., Thesen, G.H.H., Mwankunda, J.,
2018. Late Pleistocene vertebrate trace fossils
in the Goukamma Nature Reserve, Cape South
Coast, South Africa. Palaeontologica Africana
52, 89-101.
Helm, C.W., Cawthra, H.C., Cowling, R.M., De
Vynck, J.C., Marean, C.W., McCrea, R.T., Rust,
R. 2018. Palaeoecology of giraffe tracks in Late
Pleistocene aeolianites on the Cape south
coast. South African Journal of Science
114(1/2), 8 pages, Article number: 2017-0266.
http://dx.doi.org/10.17159/sajs.2018/201702
66

Dorrington, R.A., Lombard, A.T., Bornman,
T.G., Adams, J.B., Cawthra, H.C., Deyzel, S.H.P.,
Goschen, W.S.G., Liu, K., Mahler-Coetzee, J.,
Matcher, G.F., McQuaid, C., Parker-Nance, S.,
Patterson, A., Perissinotto, P., Porri, F.,
Roberts, M., Snow, B., van As, H., Vrancken, P.,
2018. A Marine Spatial Plan for Algoa Bay,
South Africa: Working together for our oceans.
South African Journal of Science 114(3/4), 1823. https://doi.org/10.17159/sajs.2018/a0247
Helm, C.W., MacCrae, R., Cawthra, H.C.,
Cowling, R.M., Marean, C.W., Thesen, G.H.H.,
2018. A new Pleistocene Hominin track site
from the southern Cape coast, South Africa.
Nature
Scientific
Reports.
https://doi:10.1038/s41598-018-22059-5
Wündsch, M., Haberzettl, T., Cawthra, H.C.,
Kirsten, K.L., Quick, L.J., Zabel, M., Frenzel, P.,
Baade, J., Daut, G., Kasper, T., Meadows, M.E.,
Mäusbacher,
R.,
2018.
Holocene
environmental change along the southern
Cape coast of South Africa – Insights from the
Eilandvlei sediment record spanning the last
8.9 kyr. Global and Planetary Change 163, 5166.
https://doi.org/10.1016/j.gloplacha.2018.02.0
02

Hominin tracksite from the Cape South Coast
(~90 ka) (from Helm et al., 2018 Scientific
reports)
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Cawthra, H.C., 2018. Pinnacle Point Geology –
why early humans could live there. QUEST
Magazine 14 (1), 18-21.
Cawthra, H.C., Jacobs, Z., Compton, J.S., Fisher,
E.C., Karkanas, P., Marean, C.W., 2018.

Depositional and sea-level history from MIS 6
(Termination II) to MIS 3 on the southern
continental shelf of South Africa. Quaternary
Science
Reviews
181,
156-172.
https://doi.org/10.1016/j.quascirev.2017.12.0
02

Submerged aeolianite and cemented beach deposits as indicators of Pleistocene sea level (from
Cawthra et al., 2018 QSR).

Conference Abstracts
Cawthra, H.C., Vieberg, F., Finch, J., Frenzel, P.,
Green, A., Haberzettl, T., Hahn, A., Hill, T.,
Humphries, M., Mehlhorn, P., Schefuss, E.,
Zabel., M. Tracing human and climate impacts
in South Africa. SPACES-II kickoff, Polokwane,
5-8 December 2018.

Wiles, E.A., Louriero, C., Cawthra, H.C. Shortterm migration of shoreline position within a
stable embayment: small changes with large
impact. Erosion and coastal flooding hazards in
Africa: Shoreline
mobility
session
at
the Coastal Hazards Africa conference, 4-5
October, 2018.
Neumann, F.H., Miller, C., Hahn, A., Schefuss,
E., Zabel, M., Dupont, L., Finch, J., Cawthra,
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H.C., Green, A., Late Quaternary vegetation
dynamics observed in a marine core from
Maputo Bay. Palaeontological Society of
Southern
Africa
biennial
meeting
Bloemfontein, 4-6 July 2018.

adaptation in Africa’s southern Cape. Journal
of Human Evolution 114, 35-44.

Publications

Africa’s southern Cape is a key region for the
evolution of our species, with early symbolic
systems, marine faunal exploitation, and
episodic production of microlithic stone tools
taken as evidence for the appearance of
distinctively complex human behavior.
However, the temporally discontinuous nature
of this evidence precludes ready assumptions
of intrinsic adaptive benefit, and has
encouraged diverse explanations for the
occurrence of these behaviors, in terms of
regional demographic, social and ecological
conditions. Here, we present a new highresolution
multi-proxy
record
of
environmental change that indicates that
faunal exploitation patterns and lithic
technologies track climatic variation across the
last 22,300 years in the southern Cape.
Conditions during the Last Glacial Maximum
and deglaciation were humid, and
zooarchaeological data indicate high foraging
returns. By contrast, the Holocene is
characterized by much drier conditions and a
degraded resource base. Critically, we
demonstrate that systems for technological
delivery – or provisioning – were responsive to
changing humidity and environmental
productivity. However, in contrast to prevailing
models, bladelet-rich microlithic technologies
were deployed under conditions of high
foraging returns and abandoned in response to
increased aridity and less productive
subsistence environments. This suggests that
posited links between microlithic technologies
and subsistence risk are not universal, and the
behavioral
sophistication
of
human
populations is reflected in their adaptive
flexibility rather than in the use of specific
technological systems.

Brian M. Chase, J. Tyler Faith, Alex Mackay,
Manuel Chevalier, Andrew S. Carr, Arnoud
Boom, Sophak Lim, Paula J. Reimer (2018).
Climatic controls on Later Stone Age human

Brian M. Chase and Lynne J. Quick (2018).
Agulhas forcing of Holocene climate change in
South Africa’s southern Cape. Quaternary
Research 90, 303-309.

Filander, Z., Lamont, T., van den Berg, M.,
Snyders, L., Lombi, M., Cawthra, H.C., Kirkman,
S., Atkinson, L., Sink, K., Lombard, A. First
impressions of the benthic biodiversity
patterns of the Cape Canyon and its
surrounding areas. Biodiversity Planning
Forum, Cape St Francis, 19-22 June 2018.
Cawthra, H.C., Cowling, R.M., Marean, C.W.
The continental shelf of Southern South Africa
as a refuge for early modern humans through
glacial conditions. GeoHab 2018, Santa
Barbara. 7-11 May 2018.
Cawthra, H.C., MacHutchon, M.R., van Zyl,
F.W. Case study from the South African
Nearshore Mapping Programme: continental
shelf deposits and processes in Table Bay, Cape
Town. GeoHab 2018, Santa Barbara. 7-11 May
2018.
Pillay, T., Cawthra, H.C., Lombard, M. A review
of benthic habitat mapping on the South
African continental shelf and margin. GeoHab
2018, Santa Barbara. 7-11 May 2018.

Brian M. Chase
Director of Research, Centre National de la
Recherche Scientifique (CNRS)
Secretary General, International
Quaternary Research (INQUA)

Union

for
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This paper analyses a series of high-quality
continuous records from southeastern Africa
to study the spatiotemporal patterning of
Holocene hydroclimatic anomalies in the
region. Results indicate dominant frequencies
of variability at millennial time scales, and a
series of anomalies broadly common to all
records. Of particular interest, data from the
southern Cape coast exhibit periods of
wetter/drier conditions that are out of phase
with the sites less than 150 km away in the
adjacent interior, but in phase with sites in
tropical regions over 1000 km to the northeast.
To explain such spatial patterns and gradients,
we propose that the Agulhas Current may be a
critical vector by which tropical climatic signals
are propagated along the littoral zone, exerting
a dominant, highly localized influence on nearcoastal environmental conditions. Limitations
in the data available do not allow for a detailed
examination of the climatic dynamics related
to these phenomena, but this paper highlights
a series of avenues for future research to
clarify the spatial extent and stability of the
patterns observed.
Nolan, Connor, Stephen T. Jackson, Jonathan T.
Overpeck, Judy R.M. Allen, Patricia M.
Anderson, Julio L. Betancourt, Heather A.
Binney, Simon Brewer, Mark B. Bush, Brian M.
Chase, Rachid Cheddadi, Morteza Djamali,
John Dodson, Mary E. Edwards, William D.
Gosling, Simon Haberle, Sara C. Hotchkiss,
Brian Huntley, Sarah J. Ivory, A. Peter Kershaw,
Claudio Latorre, Michelle Leydet, Anne-Marie
Lézine, Kam-Biu Liu, Yao Liu, A.V. Lozhkin, Matt
S. McGlone, Robert A. Marchant, Patricio I.
Moreno, Stefanie Müller, Bette L. OttoBliesner, Caiming Shen, Janelle Stevenson,
Pavel E. Tarasov, John Tipton, Annie Vincens,
Chengyu Weng, Qinghai Xu, & Zhuo Zheng
(2018).
Past and future global transformation of
terrestrial ecosystems under climate change.
Science 361, 920-923.
Impacts of global climate change on terrestrial
ecosystems are imperfectly constrained by

ecosystem models and direct observations.
Pervasive ecosystem transformations occurred
in response to warming and associated climatic
changes during the last glacial-to-interglacial
transition, which was comparable in
magnitude to warming projected for the next
century under high-emission scenarios. We
reviewed 594 published paleoecological
records to examine compositional and
structural changes in terrestrial vegetation
since the last glacial period and to project the
magnitudes of ecosystem transformations
under alternative future emission scenarios.
Our results indicate that terrestrial ecosystems
are highly sensitive to temperature change and
suggest that, without major reductions in
greenhouse gas emissions to the atmosphere,
terrestrial ecosystems worldwide are at risk of
major transformation, with accompanying
disruption of ecosystem services and impacts
on biodiversity.
J. Tyler Faith, Brian M. Chase, D. Margaret
Avery (2018). Late Quaternary micromammals
and the precipitation history of the southern
Cape, South Africa. Quaternary Research, 113.
The southern Cape of South Africa is important
to understanding regional climate because it
straddles the transition between the winter
and summer rainfall zones. We examine late
Quaternary changes in rainfall seasonality and
aridity through analysis of micromammal
assemblages from three sites: Boomplaas Cave
and Nelson Bay Cave in the aseasonal rainfall
zone and Byneskranskop 1 in the winter rainfall
zone. Our interpretation is based on analysis of
123 modern micromammal assemblages
accumulated by barn owls (Tyto alba), which
empirically links species composition to
climate. The Pleistocene record (∼65 to 12 ka)
from Boomplaas Cave, together with the last
glacial maximum (LGM) samples from Nelson
Bay Cave, indicates enhanced winter rainfall,
especially during the LGM. Boomplaas Cave
documents progressive aridification from the
LGM to the earliest Holocene, followed by a
return to moderately humid conditions
8

through the Holocene. Byneskranskop 1
indicates a dominance of winter rains over the
last 17 ka and a shift from an arid middle
Holocene to a humid later Holocene.
Agreement between the micromammal record
and other local and regional proxies reinforces
the
potential
of
southern
African
micromammal assemblages as paleoclimate
indicators.
Lynne J. Quick, Brian M. Chase, Michael
Wündsch, Kelly L. Kirsten, Manuel Chevalier,
Roland Mäusbacher, Michael E. Meadows,
Torsten Haberzettl (2018). A high-resolution
record of Holocene climate and vegetation
dynamics from the southern Cape coast of
South Africa: pollen and microcharcoal
evidence from Eilandvlei. Journal of
Quaternary Science 33, 487-500.
The southern Cape is a particularly dynamic
region of South Africa in terms of climate
change as it is influenced by both temperate
and tropical circulation systems. This paper
presents pollen and microcharcoal data
generated from a sediment core extracted

from the coastal lake Eilandvlei spanning the
last ~8900 years. With an average sample
resolution of 57 years, this record represents
the highest resolution record of Holocene
vegetation change from the region. The data
indicate that cool, seasonal and moderately
dry conditions characterized the Wilderness
Embayment from ~8900 to 8000 cal a BP.
Afrotemperate forests expanded from ~8000
cal a BP until 4700 cal a BP. This humid period
is followed by indications of more arid and
seasonal conditions until 3500 cal a BP. A longterm increase in forest taxa suggests steadily
increasing moisture availability across the late
Holocene. Strong affinities are noted with
records from more tropical regions of South
Africa, suggesting that tropical systems are of
importance in maintaining higher moisture
availability in the region. An important
mechanism of climate change is the Agulhas
Current, which transmits what appears to be a
localized signal of tropical variability to the
southern Cape coast.

Carlos Cordova
Department of Geography, Oklahoma State University, USA

Longitudinal Transect with 77 samples
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Projects

My most recent publication is this book:

I have not done much field research in Africa
lately. I have been working in the lab (if I am
not teaching or in a boring university meeting).
However, I had the luck to see several SASQUA
members at the AfQua meeting in Nairobi. I
gave a presentation on Lake Ngami’s pollen
and charcoal data, and a brief narration of Karl
W. Butzer’s pioneering geoarchaeological work
in Africa

Cordova, C. 2018. Geoarcheology: the Human
Environmental Approach. London, I.B. Tauris.

My latest projects include work on a multiproxy record from Princessvlei (Western Cape)
with Kelly Kirsten, Mike Meadows, Louis Scott,
and Andreas Lücke. The paper is out for review.

Klause Heine

I am also collaborating with Ben Collins (U. of
Manitoba) and Chris Ames (U. of Wollongong)
in the study of phytoliths in Grassridge rock
shelter, in the western Drakensberg. I am doing
similar work with Alex MacKay (U. of
Wollongong) on several rock shelters on the
west side of the Cederberg Mountains.

Publications

It is meant to be a follow-up on K.W. Butzer’s.
The book includes several examples from
Africa.

Institute of Geography, University of Regensburg

Klaus Heine (2018). Das Quartär in den Tropen.
Eine Rekonstruktion des Paläoklimas. 1. Aufl.
2018. XIII, 756 S. 715 Abb. in Farbe. Springer,
Heidelberg.

My next publication will most likely be the
geographic distribution of grass-short cell
phytoliths in soils along a longitudinal transect
across South Africa. It goes from coast to coast
across 6 biomes and a high amplitude of
elevations and climatic gradients.
Publications

This comprehensive summary of Quaternary
terrestrial and marine studies in the tropics is
the basis for a critical evaluation of our ideas
and perceptions of global change in the past,
present and future. The text and figures
presented in this book both illustrate the
challenges and problems facing Quaternary
environmental reconstructions of the tropics.
The presented palaeoenvironmental records
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of the tropics throw a critical light on the
relationship between atmospheric CO2
content and global warming.

Arne Ramisch, Oliver Bens, Jan-Pieter Buylaert,
Marie Eden, Klaus Heine, Kerstin Hürkamp,
Daniel Schwindt, Jörg Völkel, J. (2017): Fluvial
landscape development in the southwestern
Kalahari during the Holocene – Chronology and
provenance of fluvial deposits in the Molopo
Canyon. Geomorphology 281: 94–107.

Abstract
The southern Kalahari drainage network is in a
key position to analyze spatiotemporal
changes in the tropical easterly and the
temperate westerly circulation over the
Southern African subcontinent. However, due
to the prevailing aridity, paleoenvironmental
archives within the southwestern Kalahari are
sparse and often discontinuous. Hence, little is
known about Holocene environmental change
in this region. This study focuses on
reconstructing paleoenvironmental change
from the timing and provenance of fluvial
deposits located within the Molopo Canyon,
which connects the southern Kalahari drainage
to the perennial flow regime of the Orange
River. To gain insight into temporal aspects of
fluvial morphodynamics within the Molopo

Canyon, the entire variety of fluvial landforms
consisting mainly of slope sediments, alluvial
fans and alluvial fills were dated using optically
stimulated
luminescence
(OSL).
We
additionally applied a provenance analysis on
alluvial fill deposits to estimate potential
sediment source areas. Source areas are
identified by analyzing the elemental and
mineralogical composition of tributaries and
eolian deposits throughout the course of the
lower Molopo. The results allow the first
general classification of fluvial landscape
development into three temporally distinct
deposition phases in the southern Kalahari: (1)
A phase of canyon aggradation associated with
short lived and spatially restricted flash floods
during the early to mid-Holocene; (2) a phase
of fan aggradation indicating a decrease in
flood intensities during the mid- to late
Holocene; and (3) a phase of canyon
aggradation caused by the occurrence of
supra-regional flood events during the Little
Ice Age. We interpret the observed
spatiotemporal deposition patterns to
latitudinal shifts of the tropical easterly
circulation in the early to mid-Holocene and
the temperate westerly circulation in the late
Holocene. However, despite marked changes
in the provenance and timing of fluvial
deposits in the Molopo Canyon throughout the
Holocene, our analysis did not detect a
contribution of sediments originating from the
Kalahari interior to the deposition of alluvial
fills. These results suggest that the southern
Kalahari drainage remained endorheic and
therefore disconnected from the Orange River
throughout the Holocene.
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Michael E. Meadows
University of Cape Town
East China Normal University

Prof Mike Meadows at UCT now has a joint
position as Distinguished Professor at the East
China Normal University (ECNU), Shanghai, PR
China.
Along with colleagues from the
Department of Geographical Sciences there,
Meadows was awarded a joint NRF-China
Natural Science Foundation of China grant for
three years (2018-2021) entitled: ‘The critical
zone: coastal wetlands in China and South
Africa’, the first phase of which kicked off in
March 2018 with a field sampling campaign on
the Knysna estuary.
There are several
components to the project, much of which (on
the Chinese side) deals with contemporary
biogeochemistry of the Knysna and Yangtze
estuaries, with a view to developing a coupled
model of physical and biogeochemical
processes and ecosystem health. However, on
the UCT side, there are attempts to determine
the nature and scale of recent anthropogenic
environmental changes, including runoff
impoundment and land use changes in the
catchment and local environment and to
establish the nature of the relationship
between
anthropogenic
environmental
changes and temporal and spatial patterns of
sedimentation.
Three Honours students
(Michael Armitage, Yakhuluntu Dubazana and
Natasha Else) completed projects related to
this in November 2018 and graduated; Salwah
Taylor continues her MSc studies into the
characteristics of land use change in the
Knysna river catchment and its impact on the
geomorphology of the estuary. Armitage,
Dubazana and Taylor all visited ECNU in 2018
and, now registered for MSc will embark on
further analytical and field training there in
2019, this time joined by two newly enrolled
MSc students (Else and Helen Antonopoulos).

that have characterized estuarine and coastal
wetlands such as those in the Yangtze estuary
and the Knysna lagoon. Important
environmental parameters, such as physical
and biogeochemical sediment characteristics,
geomorphological dynamics, transport and
transformation mechanisms of typical
pollutants and their ecological impacts are not
fully understood. In order to evaluate future
responses to amplified human activities, a
clearer understanding of the physical and
chemical processes in the critical zone is
needed. Ideally, therefore, a reliable
assessment of key processes can be used to
develop a systems model that links physical
and biogeochemical processes and functions.
The interactions and feedbacks between the
biological and physical process of the critical
zone help to inform the theory of estuarine and
wetland biogeochemistry and thereby provide
a scientific basis for more rational development
and utilization, environmental management
and pollution control of these sensitive and
valuable ecosystems.
Mike further maintains ongoing research
collaboration with German colleagues on the
former RAIN and RAIN2 projects, as well as
with Professor Brian Chase and associates on
the HYRAX project.
On a personal note, Mike will retire from a
teaching post at UCT at the end of 2019 after
33 years but remains as a Senior Research
Scholar for the period 2020-22. In 2018 he was
elected to the College of Fellows of UCT, and to
the African Academy of Sciences. He retains a
position at ECNU.
Publications
Granger, R, Meadows ME, Hahn A, Stuut J-B,
Herman N, Zabel M and Schefus E 2018: LateHolocene
dynamics
of
sea-surface
temperature and terrestrial hydrology in
southwestern Africa. The Holocene 28(5): 695705.

Until now, there has been limited systematic
and in-depth research on the physical
environmental and biogeochemical changes
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Meadows ME 2018: Geography and Future
Earth. In: Beer T, Li J and Alverson K (Eds.)
Geosciences and Future Earth. Springer,
Berlin, 114-120.
Kirsten KL, Haberzettl T, Wündsch M, Frenzel
P, Meschner S, Quick L, Mausbacher R and
Meadows ME 2018: The impact of sea level
changes on the southern Cape coast, South
Africa and the variability of the Agulhas Bank
environment
during
the
Holocene.
Palaeogeography
Palaeoclimatology
Palaoecology 496: 282-291.
Maboya ML, Meadows, ME, Haberzettl T,
Reimer, P and Backeberg B 2018: LateHolocene marine radiocarbon reservoir
correction for the South East coast of South
Africa. Radiocarbon 60(2): 571-582.
Sengupta, D, Meadows ME and Chen R 2018:
Building beyond land: coastal land reclamation
and urban expansion. Applied Geography 90:
229-238.
Wündsch M, Haberzettl T, Cawthra H, Kirsten
K, Quick L, Abel M, Frenzel P, Hahn A, Baade J,
Daut G, Kasper T, Meadows ME, Mäusbacher
R. 2018: Holocene environmental change
along the southern Cape coast of South Africa
– insights from the Eilandvlei sediment record
spanning the last 8.9 kyr. Global and Planetary
Change 163: 51-66.
Chen L, Song G, Meadows ME and Zou C 2018:
Spatio-temporal evolution of an early-warning
system for cultivated land security: a case
study of Heilongjiang Province, China. Land
Use Policy 72: 280-292.
Quick, L, Chase, BM, Wündsch M, Kirsten KL,
Chevalier M, Mausbacher R, Meadows ME and
Haberzettl T 2018: A high-resolution record of
Holocene climate and vegetation dynamics
from the southern Cape coast of South Africa:
pollen and microcharcoal evidence from
Eilandvlei. Journal of Quaternary Science
33(5): 487-500.
Meadows ME and Holmes 2018: PJ Quaternary
environmental change. In: Holmes, PJ and

Boardman, J (eds.) South African Landscapes
and Environmental Change.
London:
Routledge, 275-294.
Kirsten, KL, Haberzettl, T, Wündsch M, Frenzel
P, Meschner, A, Smit AJ, Quick LJ, Mausbacher
R and Meadows, ME. 2018: A multiproxy study
of the ocean-atmospheric forcing and the
impact of sea- level changes on the southern
Cape coast, South Africa during the Holocene.
Palaeoclimatology,
Paleoclimatology,
Palaeoecology 496: 282-291.
Kirsten KL, Fell J, Meschner S, Frenzel P, Kasper
T, Wündsch M, Haberzettl, T and Meadows,
ME 2018: Coastal lake dynamics based on the
spatial heterogeneity of micro- and meioorganisms and the implications for
palaeoreconstructions. Estuarine and Coastal
Shelf Science 213: 98-107.
Haberzettl T, Kirsten K, Kasper T, Franza, S,
Reinwarth B, Baade J, Daut G, Meadows ME,
Suc Y and Mäusbacher R. 2019: Using 210Pbdata and paleomagnetic secular variations to
date Anthropogenic Impact on a lake system at
the Western Cape, South Africa. Quaternary
Geochronology 51: 53-63
Finch J and Meadows ME 2019: South African
biomes and their changes over time. In: Knight,
J and Rogerson C (eds.) The Geography of
South Africa - Contemporary Changes and New
Directions. Springer, Berlin, 57-70.

David J. Nash
School of Environment & Technology, University of
Brighton, UK
School of Geography, Archaeology & Environmental
Studies, University of the Witwatersrand, South
Africa

The last year has seen a continuation of my
research into climates of the past 2000 years,
including work specific to Africa. I have also
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continued to work on aspects of
geomorphology relevant to southern African
researchers.
Publications
Brázdil, R., Kiss, A., Luterbacher, J., NASH, D.J.
& Řezníčková, L. (2018) Documentary data and
the study of past droughts: A global state of the
art. Climate of the Past 14: 1915-1960.
The use of documentary evidence to
investigate past climatic trends and events has
become a recognised approach in recent
decades. This contribution presents the state
of the art in its application to droughts. The
range of documentary evidence is very wide,
including general annals, chronicles, memoirs
and diaries kept by missionaries, travellers and
those specifically interested in the weather;
records kept by administrators tasked with
keeping accounts and other financial and
economic
records;
legal-administrative
evidence; religious sources; letters; songs;
newspapers and journals; pictographic
evidence; chronograms; epigraphic evidence;
early instrumental observations; society
commentaries; and compilations and books.
These are available from many parts of the
world. This variety of documentary
information is evaluated with respect to the
reconstruction of hydroclimatic conditions
(precipitation, drought frequency and drought
indices).
Documentary-based
drought
reconstructions are then addressed in terms of
long-term spatio-temporal fluctuations, major
drought events, relationships with external
forcing and large-scale climate drivers, socioeconomic impacts and human responses.
Documentary-based drought series are also
considered from the viewpoint of spatiotemporal variability for certain continents, and
their employment together with hydroclimate
reconstructions from other proxies (in
particular tree rings) is discussed. Finally,
conclusions are drawn, and challenges for the
future use of documentary evidence in the
study of droughts are presented.

NASH, D.J., Klein, J., Endfield, G.H., Pribyl, K.,
Adamson, G.C.D. & Grab, S.W. (2019)
Narratives of nineteenth century drought in
southern Africa in different historical source
types. Climatic Change DOI: 10.1007/s10584018-2352-6.
Single- to multiple-year drought episodes
posed significant challenges for agrarian
communities across southern Africa during the
nineteenth century and hence are widely
recorded in a variety of historical documents.
However, the ways in which droughts are
articulated, and the focus of individual
accounts, vary considerably between different
authors and historical source types. This study
draws on a range of documentary source
types—specifically
newspapers,
letters,
reports and diaries—to explore the varied
narratives associated with three protracted
droughts (those of 1861–1863, 1876–1879 and
1895–1897) that affected large areas of the
subcontinent. The analysis spans four case
study areas—present day KwaZulu-Natal
(South Africa), Lesotho, Malawi and the
southern Kalahari (Botswana and South
Africa)—which were investigated as part of
different interdisciplinary projects. We explore
issues common to all case study areas,
including (i) how specific drought events are
framed and (ii) what is and is not reported
about individual droughts across different
source types. We conclude that different
source types in the subcontinent may be more
or less appropriate for addressing the specific
objectives of historical climatology, particularly
in relation to historical drought. Sources such
as newspapers and weather diaries are rich in
qualitative and quantitative observations
suitable for the reconstruction of temporal and
spatial patterns of weather and climate, as well
as climate-related natural disasters. In
contrast, letters, reports and personal journals,
especially those written by missionaries,
provide additional qualitative narratives
through which to investigate the vulnerability
of past societies and economies to climate
variations, and to explore past discourses and
14

social representations of climate. While
studies of this kind have been published for
European and American source types, this is
the
first
systematic
exploration
of
documentary sources for the historical

climatology of Africa. It should therefore
provide a guide for climate history studies
elsewhere in the continent, or other regions
where written records are absent prior to the
arrival of European colonists.

Figure 1 (from Nash et al., 2018). Selected annually-resolved chronologies of mid-late 19th century rainfall
variability for the southern African summer rainfall zone. (a)-(c) Documentary-derived series for north, central
and southern Malawi (Nash et al., 2018); (d) Tree ring-width series for Zimbabwe reflecting austral summer
(November-February) rainfall (Therrell et al., 2006); (e)-(j) Documentary-derived series for central Namibia (Grab
and Zumthurm, 2018), the southern Kalahari (Nash and Endfield, 2002, 2008), Lesotho (Nash and Grab, 2010),
KwaZulu-Natal (Nash et al., 2016), Namaqualand (Kelso and Vogel, 2007), and Eastern Cape (Vogel, 1989). The
multi-year droughts of 1861-63, 1876-79 and 1895-97, which form the focus of this study, are clearly visible in
these series.

Dale, J., Cundy, A.B., Spencer, K.L., Carr, S.J.,
Croudace, I.W., Burgess, H.M. & NASH, D.J.
(2018)
Sediment
structure
and
physicochemical changes following tidal
inundation at a large open coast managed
realignment site. Science of the Total
Environment 660: 1419-1432.
Managed realignment (MR) schemes are being
implemented to compensate for the loss of
intertidal saltmarsh habitats by breaching

flood defences and inundating the formerly
defended coastal hinterland. However, studies
have shown that MR sites have lower
biodiversity than anticipated, which has been
linked with anoxia and poor drainage resulting
from compaction and the collapse of sediment
pore space caused by the site's former
terrestrial land use. Despite this proposed link
between biodiversity and soil structure, the
evolution of the sediment sub-surface
following site inundation has rarely been
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examined, particularly over the early stages of
the terrestrial to marine or estuarine
transition. This paper presents a novel
combination of broad- and intensive-scale
analysis of the sub-surface evolution of the
Medmerry Managed Realignment Site (West
Sussex, UK) in the three years following site
inundation. Repeated broad-scale sediment
physiochemical datasets are analysed to assess
the early changes in the sediment subsurface
and the preservation of the former terrestrial
surface, comparing four locations of different
former land uses. Additionally, for two of these
locations, high-intensity 3D-computed X-ray
microtomography and Itrax micro-X-ray
fluorescence spectrometry analyses are
presented. Results provide new data on
differences in sediment properties and
structure related to the former land use,
indicating that increased agricultural activity
leads to increased compaction and reduced
porosity. The presence of anoxic conditions,
indicative of poor hydrological connectivity
between the terrestrial and post-inundation
intertidal sediment facies, was only detected at
one site. This site has experienced the highest
rate of accretion over the terrestrial surface
(ca. 7 cm over 36 months), suggesting that
poor drainage is caused by the interaction (or
lack of) between sediment facies rather than
the former land use. This has significant
implications for the design of future MR sites
in terms of preparing sites, their anticipated
evolution, and the delivery of ecosystem
services.
Dale, J., Burgess, H.M., NASH, D.J. & Cundy,
A.B. (2018) Hydrodynamics and sedimentary
processes in the main drainage channel of a
large open coast managed realignment site.
Estuarine, Coastal and Shelf Science 215: 100111.
Managed Realignment (MR) is becoming
increasingly popular with many coastal
managers and engineers. Monitoring of MR
sites has provided growing evidence that many
of the saltmarshes created in these
environments have lower biodiversity than

naturally formed intertidal marshes, and may
not fully deliver the anticipated ecosystem
services such as carbon sequestration and
coastal flood defence. Despite the importance
of the sedimentary environment in developing
an intertidal morphology suitable for plant
establishment and succession, the evolution of
the sediment erosion, transportation,
deposition and consolidation cycle in newly
breached sites is rarely examined. This study
evaluates
the
hydrodynamics
and
concentration of suspended sediment
exported and imported along the main
drainage channel within the Medmerry
Managed Realignment Site, West Sussex, UK,
the largest open coast realignment in Europe
(at the time of breaching). Measurements
were taken over a one year period (November
2015–October 2016) at the breach, at the
landwards extremity where freshwater drains
into the site, and in an excavated channel in
the centre of the site. At the latter site, 1.7 cm
of sediment accreted over the study period.
Suspended sediment concentration (SSC)
measurements indicate that, under ambient
conditions, sediment is imported into and
exported from the Medmerry site, although
similar concentrations of sediment were
recorded being internally redistributed around
the site (typically 0.11 g/l measured in the
breach area compared to 0.12 g/l measured in
the centre of the site). Sediment is removed
from the site following large (1–2 mm/hour)
rainfall events, which take several tidal cycles
to drain through the site. Peaks in SSC
corresponding with lower intensity rainfall
events, especially during periods when the
intertidal mudflats have been exposed, have
also been observed. Analysis of the
hydrodynamics and patterns of sedimentation
during and following storm occurrences (the
2015-16 Storms Eva, Imogen and Katie)
however demonstrate the relative resilience
(i.e. rapid recovery and minimal disturbance)
of the site to extreme storm events.
Dale, J., Burgess, H.M., Burnside, N.B., Kilkie,
P., NASH, D.J. & Cundy, A.B. (2018) The
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evolution of embryonic creek systems in a
recently inundated large open coast managed
realignment site. Anthropocene Coasts 1: 1633.
Managed realignment (MR) schemes are being
implemented to compensate for the
degradation of coastal habitats. However,
evidence suggests that MR sites have lower
biodiversity than anticipated, which has been
linked to poor drainage. Despite creek
networks playing an important role in
enhancing site drainage in natural intertidal
environments, there remains a shortage of
data on the formation and evolution of creeks
within MR sites. This study evaluates creek
development at the Medmerry Managed
Realignment Site, UK. Creek development is
investigated
using
differential
global
positioning system (dGPS) data, supported by
sedimentological analyses and a highresolution digital surface model (DSM) derived
from images taken using a small unmanned
aerial vehicle. Measurements indicated that
creeks will develop relatively quickly, but are
influenced by differences in the sub-surface
sedimentological conditions. A suitable level of
agreement was found between the DSM and
dGPS measurements, demonstrating the
appropriateness of this method to study creek
development within intertidal environments at
a higher resolution than traditional surveying
techniques. These results are used to propose
the collapse of sub-surface piping as the
primary creek formation mechanism. Findings
are discussed in terms of increasing the success
of MR schemes and enhancing site design to
maximise the ecosystem services provided.

Elizabeth Niespolo
Department of Earth and Planetary Science,
University of California, Berkley

Publications
U-Th burial dating of ostrich eggshell beyond
the 14C limit
Elizabeth M. Niespolo, Warren D. Sharp,
Nicholas Fylstra, Graham Avery, Nick Blegen, J.
Tyler Faith, Christopher S. Henshilwood,
Richard Klein, Karen Van Niekerk, David G.
Weisz, Christian A. Tryon
Current dating techniques do not fully meet
the needs of archaeologists working to
decipher early human biological and cultural
evolution of the Middle Stone Age in Africa and
Middle Paleolithic in the Near East (>300-30
ka). Such sequences commonly contain ostrich
eggshells (OES), consisting of ~2-mm thick,
low-Mg calcite, which are geochemically
suitable for U-Th dating. Previous attempts at
U-Th dating of OES failed to account for
secondary U uptake from soil pore fluids upon
burial, but recent work explicitly recognizes U
in OES as secondary and has produced
concordant ages on splits of OES within the
range of 14C dating. LA-ICP-MS profiling and
mapping of OES from 10 archaeological sites
reveal characteristic profiles of [238U] and
[232Th] across eggshells that guide selection of
optimal OES and positions for sub-samples. We
prepare two or more surface-parallel tablets
from each OES, determine apparent 230Th/U
ages via solution ICP-MS, and apply a diffusive
uptake model to estimate U-Th burial ages; i.e.,
when the OES was first exposed to U in soil
pore water. OES tablets have ~ 5 - 2000 ppb in
[U] and (230Th/232Th) ~ 7 - 3300. Dates on
OES from deeply stratified archaeological
deposits allow us to assess their reproducibility
within single layers, preservation of
stratigraphic order, and agreement with
independent dates (14C, OSL, U-Th on
conventional materials) for OES burial ages
ranging ~20-150 ka.
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Louis Scott
Department of Plant Science, University of the Free
State

Activities at the Palynology Laboratory,
University of the Free State.
Together with Daryl Codron and Liora Horwitz
as guest editors, Louis Scott edited a special
issue of Quaternary International to bring
tribute to James Brink (see photograph) for his
outstanding palaeontological research at the
National Museum in Bloemfontein. Louis is
also currently helping to edit a special issue on
palaeofloras and hominin evolution in Review
of Palaeobotany and Palynology. In this
volume, a paper on the palynology of the
Florisbad hominin site in the Free State, which
is one of James’ main playgrounds, will be
taken up (see below).
Louis assisted Magdalena Sobol of the
University of Toronto on modern pollen data
and its application to reconstruct past biomes
on the basis of fossil pollen from
Wonderkrater. He also participated with
Francois Engelbrecht, Curtis Marean and
several other colleagues associated with the
Centre for Coastal Palaeoscience (CCP), NMU
in a project to assess palaeodata for modelling
of past climatic conditions during LGM.
Andri van Aardt obtained excellent cores from
wetlands in Gauteng and the Northwest
Province drilled by Piet-Louis Grundling and
colleagues that promise to provide much
needed new late Quaternary pollen
sequences. Andri also embarked on a study of
microscopic cuticles from the original Tswaing
Crater core.

Palynology.
https://doi.org/10.1016/j.revpalbo.2019.02.0
09
New pollen evidence and a review of past
palynological research at the Pleistocene
Florisbad thermal spring mound, which
produced faunal, hominin and archaeological
remains, allow a reconstruction of past
onditions in the central Free State grassland,
South Africa. Pollen sequences at the spring
consist of alternating pollen-rich organic peaty
horizons interrupted by hiatuses or pollenpoor layers of sandy and clayey deposits. The
paleoclimatic interpretation of pollen
sequences in springs like Florisbad, which
contain a mixture of local and regional pollen
and are influenced by spring mound cycles and
changes in swamp configuration, requires
consideration of taphonomy and site
geomorphology to separate local from regional
influences. By correlating the pollen
stratigraphy in different parts of the site we
suggest that the lower layers containing the
Florisbad hominin (dated to 259ka) and its
associated Middle Pleistocene
fauna,
experienced cool moist and grassy conditions.
Dating of some of the overlying Middle Stone
Age layers suggest that they encompass the
Last Interglacial period (MIS 5e; ca. 124–119
ka). In these levels the pollen evidence of
upland fynbos shrubs unexpectedly suggests
that cool conditions prevailed. This raises
questions about the taphonomy, precision of
the age estimate of occupation or the way we
interpret pollen spectra.

Publications

Scott, L. Codron, D. and Horwitz, L. 2018. SubSaharan Archaeology, Zooarchaeology and
Paleoenvironments - Papers in Honour of
James Simpson Brink on his 60th Birthday.
Quaternary
International
495,
1-3.
https://doi.org/10.1016/j.quaint.2018.10.034.

Scott L., van Aardt A.C., Brink, J. S., Toffolo, M.
B, Ochando, J., Carrión, J. S. 2019. Palynology
of Middle Stone Age spring deposits in
grassland at the Florisbad hominin site, South
Africa. Review of Palaeobotany and

This editorial piece is in honour of James Brink
from the National Museum in Bloemfontein,
who is well-known internationally for his
contributions to osteology, Quaternary
palaeontology, and archaeozoology.
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James Brink to whom a special issue in Quaternary International is devoted, at Erfkroon. Photograph provided
by Britt Bousman.

Neumann, F. and Scott, L. 2018. E.M. van
Zinderen Bakker (1907–2002) and the study of
African Quaternary palaeoenvironments,
Quaternary International 495, 153-168.
https://doi.org/10.1016/j.quaint.2018.04.017.
The scientific contributions of E.M. van
Zinderen Bakker (1907–2002) included the
introduction of pollen analysis to Quaternary
studies in South Africa. His palaeoecological
theories
evolved
while
performing
palynological research in Southern Africa (the
Maluti Mountains, Florisbad, Aliwal North, the
Namib Desert), East Africa (Kalambo Falls,
Mount Kenya, Cherangani Hills) and on the
subantarctic islands (Marion and Prince
Edward Islands). He was involved in the first
radiocarbon dating from South Africa at
Florisbad. Due to quantitative palynological
studies he abandoned Wayland's (1929) Pluvial
Theory that was generally accepted in the
1960s. He correlated observations of climate

changes in Africa to data from marine
borehole-cores and climatic fluctuations in the
Northern Hemisphere. His observations led to
the proposal that global temperature
fluctuations are the primary cause of
palaeoenvironmental changes. His studies
culminated in a conceptual paleoecological
model for the Last Glacial Maximum (LGM).
Initially he based the model on symmetrical
contraction of climatic belts about the equator
that shifted the mid-latitude westerly wind
system northward to increase the area
receiving winter rainfall but later adjusted this
by proposing a mechanism of westerly wind
system intensification. He suggested that at
this time grasslands had spread over wider
areas in Southern Africa and that the tropical
rain forests in the equatorial region
fragmented. For interglacial periods he
suggested that a southward shift of the
Intertropical Convergence Zone (ITCZ) resulted
in widespread humidity in the Congo Basin
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while large areas of the interior of Southern
Africa became arid. Some of his ideas,
especially his conceptual models of
Quaternary vegetation and climate, are still
relevant to the explanation of recent
discoveries.
Scott L. and Neumann, F. 2018. Polleninterpreted palaeoenvironments associated
with the Middle and Late Pleistocene peopling
of Southern Africa. Quaternary International
495, 169-184.
An investigation of the vegetation and climate
from the Middle Pleistocene until the end of
the Late Pleistocene reveals a plethora of
terrestrial and marine biological, geological
and archaeological evidence for marked and
complex climate cycles of change, which
reflect on past circulation patterns. While
acknowledging the usefulness of diverse
proxies for detecting these changes, an
efficient way to summarize past events is to
focus on one of them, viz. fossil pollen, which,
although providing scattered and incomplete
records, gives fairly direct reflections of past
climates and vegetation growth. The findings
are structured according to six subregions and
reveal distinct changes in temperature and
moisture patterns, e.g. during the Last Glacial
Maximum (LGM) and the Younger Dryas. The
data suggest an environmental background
against which cultural evolution took place,
e.g., the appearance of Fauresmith, Still Bay,
Howiesons Poort and Later Stone Age lithic
industries. The pollen archives can be
associated with global climate changes, as
recorded in isotopes in marine sequences
(Marine Isotope Stages or MISs). The
observations show differences between
regions, which can serve as a base for
improving palaeo-data to eventually simulate
past and future climates and to better
understand the role of past global climates in
relation to human and animal occupation in
Southern Africa.

Grimsson, F., Xafis, A., Neumann, F.H, Scott, L.
Bamford, M.K. and Zetter. F. 2018. The first
Loranthaceae fossils from Africa. Grana, 57(4),
249–259.
An ongoing re-investigation of the early
Miocene Saldanha Bay (South Africa)
palynoflora, using combined light and scanning
electron microscopy (single grain method), is
revealing several pollen types new to the
African fossil record. One of the elements
identified is Loranthaceae pollen. These grains
represent the first and only fossil record of
Loranthaceae in Africa. The fossil pollen grains
resemble those produced by the core
Lorantheae and are comparable to recent
Asian as well as some African taxa/lineages.
Molecular and fossil signals indicate that
Loranthaceae dispersed into Africa via Asia
sometime during the Eocene. The present host
range of African Loranthaceae and the
composition of the palynoflora suggest that
the fossil had a range of potential host taxa to
parasitise during the early Miocene in the
Saldanha Bay region.
Scott L., Gil Romera G., Marais, E., Brook, G.A.
2018. Pollen in fossil hyrax dung from Marine
Isotope Stages 2 and 3 reveals past
environments in Namibia. Quaternary
International 464, 260-272.
In view of a scarcity of terrestrial Quaternary
pollen records relating to climate change in
desert areas, we present new terrestrial
sequences from hyrax middens in Namibia.
While the few previously available pollen
records are mainly Holocene, we present
climate time series for Marine Isotope Stages 2
and 3 (MIS 2 and MIS 3). The data are from two
sites in central Namibia that are surrounded by
desert plains and close to the Namibian
escarpment, viz., the D^aures Massif
(Brandberg) and 200 km further south, the
Mirabib Shelter located in a small inselberg. In
the studied material, grass-rich pollen
assemblages were more common at Mirabib
where the vegetation is desert grassland, than
at Brandberg with its mountain vegetation.
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Hyrax radiocarbon ages range from 21 ka to
>50 ka, with inconsistencies in ages near the
limit of effective radiocarbon dating. However,
correlation of overlapping sequences supports
the chronology we present. Despite
chronological gaps in the available deposits,
pollen assemblages from different middens
indicate marked climate cycles, starting with
moderately cool dry conditions with grassy
karroid vegetation at Mirabib c. 50 ka. After a
gap in the record, warmer conditions with
savannah woodland are indicated at both
Mirabib and Brandberg around 40 ka.
Eventually, cool conditions supporting shrubby
grassland with wild olives developed at
Brandberg during MIS 2, c. 21 ka. Comparison
with marine pollen data confirms earlier
findings that terrestrial pollen assemblages
differ markedly from South Atlantic Ocean
marine pollen assemblages of the same age
presumably due to mixing of pollen from wide
source areas at the marine localities versus the
more locally restricted terrestrial pollen
sources trapped in hyrax dung. The results
therefore
add
information
for
the
interpretation of local vegetation shifts on land
during the interval between 50 ka and 21 ka in
Namibia.
Ecker, M. Brink, J.S., Horwitz, L.K., Scott, L., LeeThorp, J.A. 2018. A 12,000 year Holocene
record of changes in herbivore niche
separation and palaeoclimate (Wonderwerk
Cave, South Africa). Quaternary Science
Reviews 180, 132-144.
The large mammalian fauna of southern Africa
is characterised by strong niche separation into
grazer and browser species, with few falling
into the intermediate mixed-feeder niche.
Moreover, the modern fauna is reduced in
species diversity compared to the Pleistocene,
following the extinction of several specialized
grazers in the late Pleistocene and early
Holocene. How did this state develop, and how
might it be connected to climatic change
during the Holocene? To better understand
this development, we obtained extensive
carbon and oxygen stable light isotope data

from herbivore tooth enamel samples from
Wonderwerk Cave, South Africa, spanning
about 12,000e500 cal. BP. This is a unique
dataset since it is the only site in the southern
Kalahari with a robust chronometric record
and well-preserved faunal remains for the last
12,000 years without significant gaps.
Combining the stable isotopes with pollen and
micromammal data from Wonderwerk Cave,
we have explored shifts in the proportions of
C3 and C4 plants and moisture availability.
Although climate remained generally semi-arid
for much of this period, the results show
significant hydrological and vegetation shifts in
the sequence, particularly with the
strengthening of summer rainfall in the midHolocene. The results for the sixteen herbivore
species reveal a reinforcement of the grazerbrowser niche partitioning through the
Holocene and shows how niche specialization
follows changes in local vegetation
composition. In the light of this reconstruction
of the local ecology we discuss grazer
extinctions, human adaptations, and the
drivers behind climatic changes in the summer
rainfall zone of southern Africa.

Abi Stone
Senior Lecturer in Physical Geography, University of
Manchester, UK & Visiting Research AssociateSoGE, University of Oxford, UK

It’s been a pleasure to serve as secretary for
SASQUA during the last intercongress period,
and many thanks to Vincent for putting himself
forward for the next intercongress period. A
passing plea for our current committee - if you
think your subscription fees are due, please get
in
touch
with
Pat
Dlamini
pdlamini@geoscience.org.za to make your
payment.
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I continue to serve as editor the Quaternary
Newsletter of the UK Quaternary Research
Association (QRA). Please contact me with any
reports you have written if you are already a
QRA member and please have a look here at
details on this website you might like to join
the QRA https://www.qra.org.uk
Research Highlights
Rapid dating of dunefield and lake shoreline
sediments (speeding up and scaling up)
I continue to work with portable luminescence
reader, to see whether we can reliably
calibrate the signals against ages calculating
using quartz and full laboratory protocols.
Since the last newsletter I’ve move from dunes
to lake shorelines, and spent time in SUERC up
in Scotland to start to unpick multiple controls
on the luminescence signals from bulk (as
found in field) samples in the portable reader.
This
has
included
some
excellent
undergraduate dissertation research by
Reuben Cutts here in Manchester.

January, 2019 and at the wonderful Mossel Bay
SASQUA at the end of January, 2019.
Stone, A., Bateman, M. D., Burrough, S. L.,
Garzanti, E., Limonta, M., Radeff, G.,Telfer, M.
W., Cutts, R. (2019) Speed-up, scale-up: An
approach for large spatial-scale analysis of
Quaternary landscape change using rapid age
assessment of geoproxies. The 22nd
conference of the Southern African Society for
Quaternary Research, 28th January-1st
February, Mossel Bay, South Africa.
Stone, A., Bateman, M. D., Cutts, R. I., Garzanti,
E., Limonta, M., Radeff, G., Burrough, S. L.,
Telfer, M. W. (2019) Using a portable
luminescence reader for a rapid age
assessment of dunes and lake shoreline
sediments in southern Africa. Quaternary
Research Association. ADM – Environmental
Change: pace, magnitude and impact. 3-5th
January, University of Chester, UK.
Stone, A., Bateman, M. D., Burrough, S. L.,
Garzanti, E., Limonta, M., Radeff, G.,Telfer, M.
W. (2018) Utilising a portable luminescence
reader or rapid age assessment in aeolian
sedimentary environments. International
Conference on Aeolian Research, 25-29th June,
2018 Bordeaux, France.
Stone, A., Bateman, M. D., Burrough, S. L.,
Telfer, M. W. (2018) Covering more ground
more quickly: an approach for rapid dunefield
dating using a portable luminescence reader.
EGU General Assembly 2018, 8-13th April,
Vienna, Austria.
Soggy, salty sand dunes

Different aspects of this research has been
presented at a number of conferences,
including EGU in April, 2018, the International
Conference on Aeolian Research in Bordeaux
in June, 2018, the UK Luminescence and ESR
Meeting in Sheffield in September 2018, and
the UK Quaternary Research Association in

The EGU 2018 meeting provided an
opportunity to revitalise the write-up of the
work investigating moisture within sand dunes
(chloride mass balance for recharge estimates
and exploring the reasons for high nitrate). I
am now collaborating with some soil scientists
based in the Netherlands, who are modelling
moisture and vapour flux to help me explain
why my repeat profiles (2011, 2013 and 2016)
are not showing reproducible decadal
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temporal patterns. Watch this space for more
in the coming year…
The work around the transboundary Stampriet
Aquifer has led to a chapter contribution (in
preparation) for Frank Eckardt about the
geomorphology of this region, for a
forthcoming volume on the Geomorphology of
Botswana. Meanwhile, for anyone with an
interest in groundwater and water science
more generally, look out for the forthcoming
‘Water Science Policy and Management: The
Global Challenge’, which will be published by
Wiely this year (pISBN: 9781119520603),
where I have contributed a chapter about
groundwater.
Arabian Archaeology
The first of the substantive papers from the
fieldwork from Wadi Dabsa on the eastern
shores of the Red Sea, the team, led by Dr
Robyn Inglis (York, UK), has been published in
Geoarchaeology. I have now completed the UTh dating of the tufa, and we hope that this
year the data from 40Ar/39Ar dating of the
basalt lava flows surrounding the Wadi Dabsa
Basin will be completed by collaborator Dan
Barford at SUERC. I also have a stable isotope
dataset from the tufa carbonate, and I will be
putting these data together with the
chronology for presentation this year at INQUA
in Dublin and for subsequent publication
(watch this space).
Forthcoming Work
This year I will start reconnaissance work on
sediment associated with some exciting new
finds of lithics in the Makopone area of
Limpopo Province, led by Patrick RandolphQuinney at UCLAN (University of Central
Lancashire).

interpretative framework. Geoarcheoalogy
doi:10.1002/gea.2174

Surface artifacts dominate the archaeological
record of arid landscapes, particularly the
Saharo‐Arabian belt, a pivotal region in
dispersals out of Africa. Discarded by hominins,
these artifacts are key to understanding past
landscape use and dispersals, yet behavioral
interpretation of present‐day
artifact
distributions cannot be carried out without
understanding
how
geomorphological
processes have controlled, and continue to
control, artifact preservation, exposure and
visibility at multiple scales.We employ a
geoarchaeological approach to unraveling the
formation of a surfaceassemblage of 2,970
Palaeolithic and later lithic artifacts at Wadi
Dabsa, SaudiArabia, the richest locality
recorded to date in the southwestern Red Sea
coastal region. Wadi Dabsa basin, within the
volcanic Harrat Al Birk, contains extensive tufa
deposits formed during wetter conditions. We
employ regional landscape mapping and
automatic classification of surface conditions
using satellite imagery, field observations, local
landform mapping, archaeological survey,
excavation, and sedimentological analyses to
develop a multiscalar model of landscape
evolution and geomorphological controls
acting on artifact distributions in the basin. The
main artifact assemblage is identified as a
palimpsest of activity, actively forming on a
deflating surface, a model with significant
implications
for
future
study
and
interpretation of this, and other, surface
artefact assemblages.

_____________________________________

Publications
Inglis, R.H., Fanning, P., Stone, A., Barford, D.
N., Sinclair, A., Chang, H-C., Alsharekh, A.,
Bailey, G. (2019) Paleolithic artifact deposits at
Wadi Dabsa, Saudi Arabia: A multiscalar
geoarchaeological approach to building an
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African Centre for Coastal Palaeoscience

Palaeo-Agulhas Plain project

https://accp.mandela.ac.za/

After ten years of stimulating collaborative
research, the Palaeo-Agulhas Plain project is
nearing closure. This project, led by Curtis
Marean, Janet Franklin and myself – and
cofunded by the National Science Foundation
(USA), the NRF, the Oppenheimer Trust, and
Nelson Mandela University - has involved
dozens of researchers from different
disciplines and several nations. The swansong
for the ”palaeoscape project” is the production
a special issue of Quaternary Science Reviews
entitled: The Palaeo-Agulhas Plain: A lost world
and extinct ecosystem. The editors are Naomi
Cleghorn (University of Texas at Arlington),
Hayley Cawthra (Council for Geosciences) and
Alastair Potts (Nelson Mandela University).
Most of the 23 papers have been submitted
and the remainder are will be submitted by the
end of March. The issue will be groundbreaking
in illustrating how interdisciplinary research –
when focused on a compelling question – can
reveal remarkable palaeoanthropological and
palaeoenvironmental insights.

Represented by SASQUA Members Prof.
Richard Cowling and Dr Lynne Quick

The new Palaeobotanical Laboratory at
Nelson Mandela University
With funding from the NRF's African Origins
Platform, the centre is in the process of
establishing a brand new palaeobotanical
laboratory in the Botany Department at Nelson
Mandela University.
The main focus of the laboratory will be pollen
analysis and its applications, however it will
ultimately serve as a highly versatile
palaeoscience resource-base. A key objective
of the initiative is the purchase of a high-end
state-of-the-art research microscope which
will be used to create new pollen reference
collection images and investigate the
possibility of automating the counting of
pollen grains as well as other proxy evidence
(e.g. microcharcoal fragments). We are also
exploring the possibility of auto-identifying
cryptotepha shards, which would add
geochronological capabilities to the new
laboratory's suite of analyses. The research
microscope will have micromanipulation
capabilities so that individual pollen grains (or
diatom frustules, cryptotepha shards etc) can
be isolated for specific analyses (e.g.
geochemical, biomarker and genetic analyses).
Micromanipulation will also allow for the
transfer of specimens to the Centre for High
Resolution Transmission Electron Microscopy
(CHRTEM) facility at NMU for high resolution
analysis such as SEM imaging.
While we are still very much in the initial set up
phase, we have made good progress in terms
of procuring the general laboratory equipment
and researching the high-end research
microscopy options. We hope to have the lab
up and running by the end of 2019.

Richard Cowling
2018 was my final year as Director of the ACCP.
Alastair Potts will be Acting Director in 2019
and take over as Director in 2020, the year of
my retirement.
Publications
Helm CW, Cawthra HC, Cowling RM, De Vynck
J, Marean CW, McCrea RT and R Rust (2018).
Palaeoecological implications of giraffe tracks
in Late Pleistocene aeolianites on the Cape
south coast. South African Journal of Science
114.
Until now there have been no reliable
historical or skeletal fossil records for the
giraffe (Giraffa camelopardalis) south of the
Orange River or northern Namaqualand. The
recent discovery of fossil giraffe tracks in
coastal aeolianites east of Still Bay, South
Africa, significantly increases the geographical
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range for this species, and has implications for
Late Pleistocene climate and vegetation in the
southern Cape. Giraffe populations have
specialised needs, and require a savanna
ecosystem. Marine geophysical and geological
evidence suggests that the broad, currently
submerged floodplains of the Gouritz and
Breede Rivers likely supported a productive
savanna of Vachellia karroo during Pleistocene
glacial conditions, which would have provided
a suitable habitat for this species. We show
evidence for the hypothesis that the opening
of the submerged shelf during glacial periods
acted as a pathway for mammals to migrate
along the southern coastal plain.
Colville JF, Picker MD and Cowling RM (2018).
Feeding ecology and sexual dimorphism in a
speciose flower beetle clade (Hopliini:
Scarabaeidae). PeerJ 6:e4632.
The relationship between feeding ecology and
sexual dimorphism is examined in a speciose
South African monkey beetle clade. We test
whether feeding and mating at a fixed site
(embedding guild) is associated with greater
levels of sexual dimorphism and possibly
sexual selection than species using
unpredictable feeding resources (nonembedding guild). Sexual dimorphism was
measured using a point scoring system for hind
leg and colour across the two feeding guilds for
>50% of the regional fauna. Quantification of
hind leg dimorphism using a scoring system
and allometric scaling were used to identify
traits subject to sexual selection. Feeding guild
had a significant effect on hind leg
dimorphism, with embedders having high and
non-embedders low scores. The sessile and
defendable distribution of females on stable
platform flowers may favour contests and
associated hind leg weaponry. In contrast,
degree of colour dimorphism between the
sexes was not associated with any particular
feeding guild, and may serve to reduce male
conflict and combat. Embedder males had high
proportions (∼76%) of species with positive
allometric slopes for almost all hind leg traits.
For male non-embedders, only ∼37% of

species showed positive scaling relationships.
Phylogenetic data, in conjunction with
behavioural data on the function of leg
weaponry and visual signalling among males is
needed to better understand the link between
sexual dimorphism and sexual selection in the
radiation of the monkey beetles.
Braun K, Marean CW, Bar-Matthews M, Zahn
R, Cowling RM, Matthews A, Ayalon A, Dyez K,
Karkanas P, Fisher E and Zilberman T (2018). A
climate and environment record dating
between ~444 and 41 ka from Pinnacle Point
(south coast, South Africa) as derived from
speleothem stable isotopic compositions.
Quaternary Research 91: 265-288.
Highly resolved, well-dated paleoclimate
records from the southern South African coast
are needed to contextualize the evolution of
the highly diverse extratropical plant
communities of the Greater Cape Floristic
Region (GCFR) and to assess the environmental
impacts on early human hunter-gatherers. We
present new speleothem stable oxygen and
carbon isotope ratios (δ18Oc and δ13C) from
two caves at Pinnacle Point, South Africa,
covering the time between 330 and 43 ka.
Composite δ18Oc and δ13C records were
constructed for Staircase Cave and PP29 by
combining all stable isotope analyses into a
single time series and smoothing by a 3-point
running mean. δ18Oc and δ13C values record
changes in rainfall seasonality and the
proportions of C3 and C4 plants in the
vegetation, respectively. We show that in
general increased summer rainfall brought
about a wider spread of C4 grasses and retreat
of the C3 plant–dominated GCFR communities.
The occurrence of summer rainfall on the
southern coast of South Africa was linked to
total rainfall amounts in the interior region
through tropical temperate troughs. These
rainfall systems shifted the southern coastal
climate toward more summer (winter) rainfall
when precession was high (low) and/or the
westerlies were in a northern (southern)
position.
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Helm CW, McCrea RT, Cawthra HC, Lockley
MG, Cowling RM, Marean CW, These GHH,
Pigeon TS and Hatting S (2018). A new
Pleistocene hominin tracksite from the Cape
south coast, South Africa. Nature: Scientific
Reports 8.
A Late Pleistocene hominin tracksite has been
identified in coastal aeolianite rocks on the
Cape south coast of South Africa, an area of
great significance for the emergence of
modern humans. The tracks are in the form of
natural casts and occur on the ceiling and side
walls of a ten-metre long cave. Preservation of
tracks is of variable quality. Up to forty hominin
tracks are evident. Up to thirty-five hominin
tracks occur on a single bedding plane, with
potential for the exposure of further tracks.
Five tracks are apparent on a second hominin
track-bearing bedding plane. A number of
individuals made the tracks while moving
down a dune surface. A geological
investigation at the site and stratigraphic
comparison to published geochronological
studies from this area suggest that the tracks
are ~90 ka in age. If this is the case, the
shoreline at the time would have been
approximately 2 km distant. This is the first
reported hominin tracksite from this time
period. It adds to the relatively sparse global
record of early hominin tracks, and represents
the largest and best preserved archive of Late
Pleistocene hominin tracks found to date. The
tracks were probably made by Homo sapiens.
Cowling RM, Gallien L, Richardson DM and
Ojeda F (2018). What predicts the richness of
seeder and resprouter species in fire-prone
Cape fynbos: rainfall reliability or vegetation
density? Austral Ecology 43, 614-622.
In ecosystems subject to regular canopy fires,
woody species have evolved two general
strategies of post‐fire regeneration. Seeder
species are killed by fire and populations
regenerate solely by post‐fire recruitment
from a seed bank. Resprouter species survive
fire and regenerate by vegetative regrowth
from protected organs. Interestingly, the

abundance of these strategies varies along
environmental gradients and across regions.
Two main hypotheses have been proposed to
explain this spatial variation: the gap
dependence and the environmental‐variability
hypotheses. The gap‐dependence model
predicts that seeders are favoured in sparse
vegetation (vegetation gaps allowing effective
post‐fire recruitment of seedlings), while
resprouters are favoured in densely vegetated
sites (seedlings being outcompeted by the
rapid crown regrowth of resprouters). The
environmental‐variability model predicts that
seeders would prevail in reliable rainfall areas,
whereas resprouters would be favoured in
areas under highly variable rainfall that are
prone to severe dry events (leading to high
post‐fire seedling mortality). We tested these
two models using distribution data, captured
at the scale of quarter‐degree cells, for seeder
and resprouter species of two speciose shrub
genera (Aspalathus and Erica) common in fire‐
prone
fynbos
ecosystems
of
the
mediterranean‐climate part of the Cape
Floristic Region. Contrary to the predictions of
the gap‐dependence model, species number of
both resprouters and seeders increased with
values of the Normalized Difference
Vegetation Index (a widely used surrogate for
vegetation density), with a more marked
increase for seeders. The predictions of the
environmental‐variability hypothesis, by
contrast, were not refuted by this study.
Seeder and resprouter species of both genera
showed highest richness in environments with
high rainfall reliability. However, with
decreasing reliability, seeder numbers
dropped more quickly than those of
resprouters. We conclude that the
environmental‐variability model is better able
to explain the abundance of woody seeder and
resprouter species in Southern Hemisphere
fire‐prone shrublands (fynbos and kwongan)
than the gap‐dependence model.
Rundel PW, Arroyo MTK, Cowling RM, Keeley
JE, Lamont BB, Pausas J and Vargas P (2018).
Fire and plant diversification in mediterranean
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climate regions. Frontiers in Plant Science
9:851.
Despite decades of broad interest in global
patterns of biodiversity, little attention has
been given to understanding the remarkable
levels of plant diversity present in the world’s
five Mediterranean-type climate (MTC)
regions, all of which are considered to be
biodiversity hotspots. Comprising the
Mediterranean Basin, California, central Chile,
the Cape Region of South Africa, and
southwestern Australia, these regions share
the unusual climatic regime of mild wet
winters and warm dry summers. Despite their
small extent, covering only about 2.2% of
world land area, these regions are home to
approximately one-sixth of the world vascular
plant flora. The onset of MTCs in the middle
Miocene brought summer drought, a novel
climatic condition, but also a regime of
recurrent fire. Fire has been a significant agent
of selection in assembling the modern floras of
four of the five MTC regions, with central Chile
an exception following the uplift of the Andes
in the middle Miocene. Selection for
persistence in a fire-prone environment as a
key causal factor for species diversification in
MTC regions has been under-appreciated or
ignored. Mechanisms for fire-driven speciation
are diverse and may include both directional
(novel traits) and stabilizing selection (retained
traits) for appropriate morphological and lifehistory traits. Both museum and nursery
hypotheses have important relevance in
explaining the extant species richness of the
MTC floras, with fire as a strong stimulant for
diversification in a manner distinct from other
temperate floras. Spatial and temporal niche
separation across topographic, climatic and
edaphic gradients has occurred in all five
regions. The Mediterranean Basin, California,
and central Chile are seen as nurseries for
strong but not spectacular rates of Neogene
diversification, while the older landscapes of
southwestern Australia and the Cape Region
show significant components of both
Paleogene and younger Neogene speciation in

their diversity. Low rates of extinction
suggesting a long association with fire more
than high rates of speciation have been key to
the extant levels of species richness.
Forest F, Colville JF and Cowling RM (2018).
Evolutionary diversity patterns in the Cape
flora of South Africa. In: Scherson R and Faith
DP (eds) Phylogenetic diversity: applications
and challenges in biodiversity science.
Springer, Berlin, pp 167-187.

Lynne Quick
I have recently been appointed as a Senior
Research Fellow within the African Centre for
Coastal Palaeoscience at Nelson Mandela
University
to
establish
the
new
palaeobotanical laboratory that is described
above. Through this new appointment, I plan
to continue to contribute to the overall
palaeoenvironmental record for the Cape
Floristic Region and hope to bridge the gap
between the two closely related, yet currently
widely separated, fields of palaeoecology and
ecology.
Conferences attended in 2018


AFQUA 2018: The African Quaternary
Conference and workshops, 14-22 July,
Nairobi, Kenya

Commissions/committee membership






Vice-President of SASQUA
ISC/ICSU/SANC-INQUA
committee member
AFQUA (The African Quaternary) Scientific
Steering committee member
African Centre for Coastal Palaeoscience
Management Board committee member
Western Cape Provincial Steering
Committee member for the establishment
of the archaeological and palaeontological
heritage tourism route
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Publications
Kirsten KL, Haberzettl T, Wündsch M, Frenzel P,
Meschner S, Smit AJ, Quick LJ, Mäusbacher R,
Meadows ME. (2018). The impact of sea level
changes on the southern Cape coast, South
Africa and the variability of the Agulhas Bank
environment
during
the
Holocene.
Palaeogeography,
Palaeoclimatology,
Palaeoecology 396: 282-291.
A multiproxy approach, focusing on biological
proxies, was undertaken to determine the
influence of sea-level changes along the
southern Cape coast and the variability of
water masses over the central Agulhas Bank
region during the Holocene. A 30.47 m
sedimentary core extracted from the coastal
lake, Eilandvlei, shows continuous deposition
for the last 9000 years. Microfossils were
classified based on salinity and habitat,
diatoms were further defined by their
temperature preferences as either warm- or
cold-water species. The composition of the
assemblages is strongly linked to fluctuations
in marine inflow into the system and the extent
of freshwater inputs to the lake as recorded at
the core site. Paleoproductivity improved
during periods of equatorward migration of
the westerlies, notably from 5800 to
5000 cal yr B.P., when surface water mixing
increased.
Spectral
analysis
revealed
periodicities associated with solar cycles,
namely Gleissberg and De Vries. The system
remained
predominantly
marine
and
submerged in response to an early-mid
Holocene transgression until 4700 cal yr B.P.,
when sea-level fluctuations and landscape
modification restricted marine incursions,
modified the exposed landscape and shifted
the system toward a lagoon state. This
multiproxy record provides insights into
oceanic exchanges, surface water conditions
and the mechanisms that govern them during
the Holocene.
Wündsch, M., Haberzettl, T., Cawthra, H.C.,
Kirsten, K.L., Quick, L.J., Zabel, M., Frenzel, P.,
Baade, J., Daut, G., Kasper, T., Meadows, M.E.,

Mäusbacher,
R.
(2018).
Holocene
environmental change along the southern
Cape coast of South Africa – Insights from the
Eilandvlei sediment record spanning the last
8.9 kyr. Global and Planetary Change 163: 5166.
This study investigates Holocene sediments
from Eilandvlei, a coastal lake located within
the Wilderness embayment at the southern
Cape coast of South Africa. The evolution of
the present estuarine/coastal lake system is
reconstructed based on seismic data as well as
a multi-proxy approach on a 30.5 m sediment
core spanning the last ~8.9 kyr. Geochemical
(Ca, TOC/S, Br/TOC) and micropalaeontological
data (diatoms, foraminifera) reflect changes in
the degree of marine influence at the core site.
The embayment likely developed via distinct
phases of connectivity to the Indian Ocean
caused by sea level changes and dune
progradation. Marine conditions prevailed at
the core site from ~8900 to 4700 cal BP. The
rapid sea level rise during the early Holocene
caused the inundation of a palaeovalley that
most likely had formed at lower sea levels
during the Pleistocene. Towards the midHolocene the sea level exceeded its present
height around ~7500 cal BP creating a marine
embayment. At ~4700 cal BP, the embayment
became distinctly more disconnected from the
ocean turning into a lagoon system that
persisted until ~1200 cal BP. Subsequently, the
marine influence further decreased and the
present estuarine/coastal lake system was
established.
Grain size and geochemical data (Fe, Si/Al,
chemical index of alteration (CIA)) further
reflect changes in the deposition of
terrigenous sediments at the core site. While
the sedimentation of fine-grained (<16 μm),
iron-rich and highly weathered material is
linked to periods of increased river discharge
and rainfall, high amounts of deposited quartz
(31–250 μm, high Si/Al) point to relatively dry
and/or windy conditions during which
increased aeolian transport of dune sands
occurred. The proxies indicate reduced river
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discharge and hence possibly drier climatic
conditions than today from ~8900 to 7900 cal
BP and ~6400 to 3000 cal BP. In contrast, the
periods between ~7900–6400 cal BP and
~3000 cal BP–present were likely characterized
by high river discharge and thus, generally
more
rainfall.
The
reconstructed
palaeoclimatic variations are discussed within
the context of e.g., shifts in the position of the
Antarctic sea ice extent and the mid-latitude
westerly wind belt as well as changes in the El
Niño-Southern Oscillation (ENSO).
Quick, L.J., Chase, B.M., Wündsch, M., Kirsten,
K.L., Chevalier, M., Mäusbacher, R., Meadows,
M.E. and Haberzettl, T. (2018). A highresolution record of Holocene climate and
vegetation dynamics from the southern Cape
coast of South Africa: pollen and microcharcoal
evidence from Eilandvlei. Journal of
Quaternary Science 33(5): 487-500.
The southern Cape is a particularly dynamic
region of South Africa in terms of climate
change as it is influenced by both temperate
and tropical circulation systems. This paper
presents pollen and microcharcoal data
generated from a sediment core extracted
from the coastal lake Eilandvlei spanning the
last ~8900 years. With an average sample
resolution of 57 years, this record represents
the highest resolution record of Holocene
vegetation change from the region. The data
indicate that cool, seasonal and moderately
dry conditions characterized the Wilderness
Embayment from ~8900 to 8000 cal a BP.
Afrotemperate forests expanded from ~8000
cal a BP until 4700 cal a BP. This humid period
is followed by indications of more arid and
seasonal conditions until 3500 cal a BP. A longterm increase in forest taxa suggests steadily
increasing moisture availability across the late
Holocene. Strong affinities are noted with
records from more tropical regions of South
Africa, suggesting that tropical systems are of
importance in maintaining higher moisture
availability in the region. An important
mechanism of climate change is the Agulhas
Current, which transmits what appears to be a

localized signal of tropical variability to the
southern Cape coast.
Chase, B.M. and Quick, L.J. (2018). Agulhas
forcing of Holocene climate change in South
Africa’s southern Cape. Quaternary Research
90(2): 303 - 309.
This paper analyses a series of high-quality
continuous records from southeastern Africa
to study the spatiotemporal patterning of
Holocene hydroclimatic anomalies in the
region. Results indicate dominant frequencies
of variability at millennial time scales, and a
series of anomalies broadly common to all
records. Of particular interest, data from the
southern Cape coast exhibit periods of
wetter/drier conditions that are out of phase
with the sites less than 150 km away in the
adjacent interior, but in phase with sites in
tropical regions over 1000 km to the northeast.
To explain such spatial patterns and gradients,
we propose that the Agulhas Current may be a
critical vector by which tropical climatic signals
are propagated along the littoral zone, exerting
a dominant, highly localized influence on nearcoastal environmental conditions. Limitations
in the data available do not allow for a detailed
examination of the climatic dynamics related
to these phenomena, but this paper highlights
a series of avenues for future research to
clarify the spatial extent and stability of the
patterns observed.

_____________________________________
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Evolutionary Studies Institute

Publications for 2018 and 2019:

University of the Witwatersrand

Araújo, R., Nhamutole, N., Macungo, Z.,
Milisse, D., Bamford, M., 2018. Fossil tree
hollows from a late Permian forest of the
Matinde Formation (Tete, Mozambique).
Palaeontologia africana 53, 46–50.

The palynology and palaeobotany team at the
Evolutionary Studies Institute (ESI) is gearing
up for an exciting 2019 academic year. With a
number of new students we are continuously
expanding our expertise.
Academic Staff

Prof. Marion Bamford
Marion is still trying to do some research in
between all the admin that a Director has to
do, and supervising students. Last year she
managed to do some fieldwork in Mozambique
and Chile, and attend two conferences. She has
already given papers at two conferences this
year, the SAAB (South African Association of
Botanists) conference at UJ and the SASQUA
(Southern African Quaternary Association) in
Mossel Bay. Current projects include Permian
woods from Zambia and Mozambique, Olduvai
Gorge flora, Koobi Fora flora, and charcoals
from
Wonderwerk
Cave,
Pondoland,
Grassridge Shelter and Amanzi Springs.

Albert, R.M., Bamford, M.K., Stanistreet, I.G.,
Stollhofen, H., Rivera-Rondón, C.A., Njau, J.K.,
Blumenschine, R.J., 2018. River-fed wetland
palaeovegetation and palaeoecology at the
HWK W site, Bed I, Olduvai Gorge. Review of
Palaeobotany and Palynology 259, 223-241.
Grímsson, F., Xafis, A., Neumann, F.H., Scott, L.,
Bamford, M.K., Zetter. R. 2018. The first
Loranthaceae fossils from Africa. Grana, DOI:
10.1080/00173134.2018.1430167
De Wit, M., Bamford, M., Van Waarden, C.,
2018. Fossil trees from the basal Triassic
Lebung Group at the Makgaba site, west of
Mokubilo, Botswana. Palaeontologia africana
52, 194-200.
Novello, A., Bamford, M.K., van Wijk, Y., Wurz,
S. 2018. Phytoliths in modern plants and soils
from Klasies River, Cape Region (South Africa).
Quaternary International 464, 440-459.
Stanistreet, I.G., Stollhofen, H., Njau, J.K.,
Masao, F.T., Albert, R.M., Bamford, M.K.,
Pante, M.C., Farrugia, P. 2018.
Lahar
inundated, modified and preserved 1.88 Ma
early hominin (OH24 and OH56) Olduvai DK
site. Journal of Human Evolution 116, 27-42.
Barbolini, N., Rubidge, B.S., Bamford, M.K.
2018. A new approach to biostratigraphy in the
Karoo retroarc foreland system: utilising
restricted-range palynomorphs and their first
appearance datums for correlation. Journal of
African Earth Sciences 140, 114-133.

Marion Bamford and her microscope

Barbolini, N., Nxumalo, V., Wagner, N.,
Kramers, J., Vorster, B., Cairncross, B.,
Bamford, M., 2019. Palynostratigraphic
correlation of the Springbok Flats coalfield to
other coal-bearing successions in the Karoo
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basins of southern Africa. South African Journal
of Geology 2019 doi:10.25131/sajg.122.0001
Habermann, J., M. Alberti, Z. Alemseged, V.
Aldeias, W. Archer, M. Bamford, D. Biro, D.
Braun, C. Capelli, E. n. Cunha, J. Ferreira da
Silva, T. Lüdecke, H. Madiquida, F. Martínez, J.
Mathe, E. W. Negash, L. M. Paulo, M. Pinto, M.
Stalmans, F. Tátá, J. Wynn, R. Bobe & S.
Carvalho. 2019. Gorongosa by the sea: first
Miocene fossil sites from the Urema Rift,
central Mozambique, and their coastal
paleoenvironmental and paleoecological
contexts. Palaeogeography Palaeoclimatology
Palaeoecology
514,
723-738.
Doi.org/10.1016/j.palaeo.2018.09.032

8th millennium BC) ritual site (Birkenfeld et al.
2019). Palaeoenvironmental data indicate that
similar arid conditions prevailed as today
(cooperation
partners:
Michal
Birkenfeld/Israel Antiquities Authority, Uzi
Avner/Dead Sea-Arava Science Center, Louis
Scott/University of the Free State a.o.).

Dr Frank H. Neumann
I am since May 2018 employed as Senior
researcher at the Evolutionary Studies Institute
and work currently on several Quaternary and
Neogene profiles from southern Africa, Israel
and Central Europe. In January 2019 I received
a NRF C1 rating.
Here some of my projects in the Quaternary:
In the Negev desert (Israel), I am currently
involved in a project investigating the Late
Middle Paleolithic site of Farah II (cooperation
partners: Liora Kolska Horwitz/Hebrew
University of Jerusalem, Mae GoderGoldberger/Ben Gurion University of the
Negev,
Elisabetta
Boaretto/Weizmann
Institute of Science, Louis Scott/University of
the Free State a.o.). Here, the focus is on
environmental and cultural contexts at the
transition to the Upper Paleolithic in the
southern Levant. The pollen content reflects
the
steppe/desert
environment
with
tamarisks, chenopods, Asteraceae but also
some influence by Mediterranean trees (far
distance transported pollen of oaks, pines and
olives).
Another study in the Negev, at the mountaintop site of Naḥal Roded 110 near Eilat,
revealed a Late Pre-Pottery Neolithic B (late

In bee keeping suit at Modderlief Farm near
Pullen/Mpumalanga, with daughter Julie (7)

The RAiN 2 project, PIs are Enno Schefuss and
Matthias Zabel from MARUM/University of
Bremen in Germany, deals with interdisciplinary investigations of climate evolution and its
dynamic in southern Africa during the Late
Quaternary. A marine core (GeoB 20615) from
Maputo Bay, offshore of Mozambique, which
was studied palynologically by myself, reveals
vegetation fluctuations during the last c.
16,000 years. Cooperation partners are, next
to Enno Schefuss and Matthias Zabel, Charlotte
Miller, Lydie Dupont and Annette Hahn from
MARUM, Hayley Cawthra/Council for
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Geosciences in Cape Town, Jemma Finch and
Andrew Green/UKZN, and Louis Scott/UFS.

hives, owned by Prof. Kevin Balkwill, were
collected.

Waterfall Bluff, located on South Africa’s
Pondoland coastline, is a recently excavated
archaeological site with deposits spanning the
Marine Oxygen Isotope Stage 3, the Last Glacial
Maximum and the last glacial/interglacial
transition. This multi-proxy study in the frame
of the P5 project combines pollen (investigated
by me), phytoliths, charcoal, macro botanical
remains, and plant wax isotopes. Cooperation
partners include Erich Fisher/Arizona State
University, Irene Esteban and Marion
Bamford/ESI, Justin Pargeter/Emory University
USA, Enno Schefuss, Matthias Zabel, Charlotte
Miller/MARUM, Hayley Cawthra/Council for
Geosciences in Cape Town.
In 2018 a collaboration started with climate
modeller
Francois
Engelbrecht,
then
CSIR/Pretoria, who works since January 2019
at the Global Change Institute/Wits University.
He conducted the first dynamic downscaling of
Last Glacial Maximum (LGM) climate over
southern Africa using a regional climate model
and,
collaborating
with
Curtis
W.
Marean/Arizona State University, Richard
Cowling/Nelson Mandela University, Port
Elizabeth, myself, Louis Scott/UFS and few
others, tested it against palaeo-proxy data.
Currently a paper focussing on that topic is
under revision.
In cooperation with Prof. Kevin Balkwill and Dr
James Harrison (AP&ES/Wits University) and
partners in the industry, namely the oldest
honey brand in South Africa PEELS, the
research field melissopalynology was initiated.
Here the origin and quality of honey is tested
by looking at the pollen content. In addition,
the pollen and nectar foraging behaviour of
bees will be investigated in order to learn more
about the bee plants of southern Africa. In
December 2018 a field trip to Pullen Farm, a
nature reserve in Mpumalanga where AP&ES
has a research station, was undertaken. Plant
material and bee pollen loads from nearby bee

Pollen of a Fynbos honey from the Eastern Cape.
Note Fynbos elements like Ericaceae but also
neophytes like Australian acacias and Hakea sp.
(Proteaceae).

The following peer-reviewed articles and book
chapters were published or accepted in
2018/2019
Book chapter
Neumann F.H. in press. Kapitel 2.5 Die
holozäne Vegetations- und Klimageschichte
Palästinas auf Grundlage palynologischer
Studien.
Peer-reviewed articles
Neumann, F.H., Scott, L. 2018. E.M. van
Zinderen Bakker (1907–2002) and the study of
African Quaternary palaeoenvironments.
Quaternary International 495: 153-168.
Scott, L., Neumann, F.H. 2018. Polleninterpreted palaeoenvironments associated
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with the Middle and Late Pleistocene peopling
of Southern Africa. Quaternary International
495: 169-184.
Grímsson, F., Xafis, A., Neumann, F.H., Scott, L.,
Bamford, M.K., Zetter. R. 2018. The first
Loranthaceae fossils from Africa. Grana, DOI:
10.1080/00173134.2018.1430167
Birkenfeld, M., Kolska Horwitz, L., Bar-Yosef
Mayer, D.E., Cummings, L.S., Goldgeier, H.,
Krakovsky, M., Natalio, F., Nebenhaus, K.,
Neumann, F., Porat, N., Scott, L., Simmons, T.,
Yashuv, T., Avner, U. 2019. Investigations at
Naḥal Roded 110 - a Late Neolithic Ritual Site
in the Southern Negev. Antiquity Antiquity
93(367), DOI 10.15184/aqy.2019.6
Grímsson, F., Graham, S.A., Coiro, M., Jacobs,
B.F., Xafis, A., Neumann, F.H., Scott, L., Sakala,
S., Currano, E.D., Zetter, R. in press. Origin and
divergence of Afro-Indian Picrodendraceae:
linking pollen morphology, dispersal modes,
fossil records, molecular dating and
paleogeography. For GRANA

Hi SQASQUA friends!! My research interest
since 2017, while studying for my Honors
degree,
is
in
palaeoenvironmental
reconstruction. In reconstructing the ancient
environment, I made use of palynological
analysis. It involves the study of plant pollen
and spores in relation to the plant community
of the depositional environment. My previous
project conducted such investigation on the
Okavango source river wetland in Angola with
a Holocene time frame (see Fig 1, for some of
the pollen photos). My MSc project will be
conducting a palynological study on a
Quaternary wetland deposit from the uMgeni
Vlei Nature Reserve from KwaZulu Natal, South
Africa, so keep following updates from pal
news for more exciting updates about my
project.

Pollen indicators from the Okavango wetland (A)
Oleaceae sp; (B) Poaceae sp; (C) Chenopodaceae sp

MSc Students

Kevwe Eweto

PhD Students

Elysandre Puech
I am a French PhD student in dual degree
between the University of Côte d’Azur (Nice,
France) and the University of the
Witwatersrand (Johannesburg, South Africa). I
am undertaking palaeobotany from Stone Age
sites in the Limpopo since my master
dissertation for which I studied pollen from a
peat at Wonderkrater, a Middle Stone Age
sites. I am currently working on macrocharcoals under the supervision of Professor
Marion Bamford (ESI, Witswatersrand) and
senior researcher Isabelle Théry-Parisot
(CEPAM,
CNRS).
My PhD focuses on the first charcoal analysis
recovered from the Later Stone Age (LSA)
sequence of Bushman Rock Shelter (BRS),
Limpopo, South Africa. The site preserves one
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Ely, from France, is doing her PhD on charcoal from Bushman Rock Shelter, Limpopo Province. Here she is with
May Murungi (post doc at the ESI too, currently working mainly on phytoliths from Bushman Rock Shelter).
They are collecting modern wood samples to make into charcoal for the reference collection.

of the rare archives of the Late
Pleistocene/Holocene transition in the
southern African region, a critical still poorly
understood period, especially in the Limpopo
area in the summer rainfall region. Moreover,
the LSA sequence shows a progressive
transition from a microlithic industry related to
the Robberg to a macrolithic one identified as
the Oakhurst industry. The nature and the
tempo of this change as well as the definition
of the Oakhurst industry within the southern
African Holocene Prehistory are still debated.
Therefore, the LSA period in this area is still
poorly documented regarding human
behaviours and human adaptations to the
climatic change associated with this critical
period. The abundant and well-preserved
charcoal remains of the BRS site offer a unique
opportunity to document the past vegetation
and climate in the vicinity of the site as well as
fuelwood management strategies by human
groups occupying the shelter during the LSA.
Charcoal remains, derived from the
incomplete wood combustion, largely
contribute to the deposit accumulation at the
site and are considered to stem mostly if not
exclusively from anthropogenic origin. Indeed,

the use of fire was fully part of the daily life of
past hunter-gatherer groups e.g. for cooking,
heating, lithic raw material processing, plantbased medicine or personal ornament
processing/making. On the one hand, (1) the
study of charcoals scattered in the well
stratified and well dated LSA layers will allow
me to reconstruct the past woody vegetation
and past environment of the surroundings of
the site. On the other hand, (2) particular
attention will be paid to the charcoal remains
recovered from the LSA combustion structures
and their organisation in relationship with the
other
archaeological
remains
to
understand/decipher the functions of the
different hearths recognized at the site. Both
study axes, combined together with results of
other botanical proxies from the ongoing
multidisciplinary project of BRS, (3) will allow
me to question the nature of plant-human
interactions, as well as its implications on
resource exploitation and subsistence
strategies during the LSA at the site. Finally, in
order to carry out this PhD project, (4) new
modern wood will be sampled and then
charred to complement the reference charcoal
collection currently available for the region.
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Publications
PUECH E., 2018. Anthracological analyses of
the Later Stone Age sequence: Some
methodological approaches. In : Porraz G.
(dir.), Projet Bushman 2018 (Limpopo,
République d’Afrique du Sud) : rapport sur les
travaux.

Angela Effiom

two cores close to St. Lucia/KZN. Her project is
partly funded by TRACES, another project
which is run by Enno Schefuss and Matthias
Zabel from MARUM/Bremen, Germany.
TRACES specifically deals with interdisciplinary
investigations, involving sediment analyses,
palynology, geochemistry, of the combined
effects of climate change and anthropogenic
impacts on aquatic and terrestrial ecosystems
in eastern South Africa over the last 250 years.
However, since above mentioned cores cover
up to 7000 years, a focus will also be on
climatic fluctuations during the Holocene and
the possible impact of the Iron Age farmers on
vegetation since the last 1500 years.

Bongekile Zwane

Angela is a botanist and has also had
experiences in palynology. Her master’s thesis
was on Palynological study across grassland
savanna - rainforest biomes in the montane
area of Taraba state Nigeria. She arrived ESI in
March 2019 for her PhD and will work on the
pollen analysis of Holocene sediments from

Hello SASQUA friends, Bongi here! I have been
working closely with the ESI since 2016 from
the Archaeology department, Wits University,
but this year I officially registered at the
Evolutionary Studies Institute as a PhD
student. I obtained my honours degree in
archaeology,
which
included
an
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archaeobotany project, leading to my initial
interest in using vegetation to understand past
plant uses, environments and climates. As an
MSc
student
researcher,
I
applied
archaeobotany and anthracology methods to
reconstructing a Late Holocene environment in
the southern Cape using charcoal remains
from Klasies River main site. I am currently
conducting an anthracological study of
charcoal from Sibudu and Border caves with
the aim of reconstructing a late Pleistocene
environment that is dated to the timing of a
volcanic super-eruption of Mount Toba,
Indonesia. My results will contribute towards
understanding if there is evidence for a
devastating volcanic winter that associated
with this super-eruption in southern Africa. I
am conducting this research under the
supervision of Prof Marion Bamford and can’t
wait to share the progress and results of my
research with you in the next two years.

Moteng Moseri doing field work for her geology
Honours project in 2018

Nelson Nhamutole
Jacques Gerber
Jacques is doing his PhD part time on the fine
details preserved in some woods and charcoal,
such as the plasmodesmata that can be seen
under SEM. He works in the Wits SEM unit and
we hardly ever see him ……. no photo!

Non-Quaternary related student projects

Moteng Moseri
Hi everyone. I’m doing my MSc with Dr. Frank
Neumann and Prof. Marion Bamford, our
research focus is the timing of the radiation of
the fynbos flora in the Langebaanweg area,
southwestern coast of South Africa. I will
analyse sediments from the Miocene
Elandsfontein
Formation
for
pollen
assemblages in order to constrain the
emergence of the fynbos flora and to
reconstruct the palaeoenvironment.

Nelson is a newbie – from Maputo,
Mozambique and has joined the ESI to do his
MSc on fossil woods from the Magoë and
Matinde Formations in northern Mozambique
(Permian and Triassic). The fossil forests there
are extensive with huge trunks and no one has
worked on them for decades – Nelson is going
to identify the trees and reconstruction the
past climate using the growth rings.
Chandelé Montgomery, in the frame of her
Honours project, investigates around 7000
coprolite specimens from the Early Triassic site
Driefontein/Free State in regard to their
inclusions to expand on the morphotypes
known from this period.
Nikiwe Ndlovu, another Honours student,
studies the Miocene palynoflora from the
Knysna Formation at the southern coast of
South Africa.
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Nelson Nhamutole on a fossil tree trunk

Postdocs at ESI

Irene Esteban

during late MIS 3, pre-LGM, LGM and Early
Holocene. Project PI: Erich C. Fisher; co-PIs:
Justin Pargeter, Hayley Cawthra, Irene
Esteban. Research collaborators: Marion
Bamford,
Frank
Neumann,
Antonieta
Jerardino, Charlotte Miller, Enno Schefuß,
Shaw Banderhost, Jan Venter, Jan de Vinck,
Ben Erik van Wyk, Sandi Copeland, Emma
Loftus, Petrus le Roux, Katherinne Szavo,
Zenobia Jacobs.
The project has been recently funded by the US
NSF, Human occupation and adaptation in a
persistent coastal environment (award
number: 1827326). Thanks to this funding we
will renew the excavations at Waterfall Bluff
rock shelter from May to June of 2019.

Projects and activities
Pondoland
Palaeoclimate,
Palaeoenvironment, Palaeoecology, and Palaeoanthropology Project. Archaeological and
palaeoenvironmental work in the Pondoland
region, Eastern Cape Province South Africa.
Using an integrated approach, we aim to study
how the continental shelf, coastal plain,
hinterland, and each area’s natural resources
were influenced by climatic and environmental
changes, which, in turn, shaped the resources
crucial to hunter-gatherers in Pondoland

Greater Cape Floristic Region – modern
analogs
for
palaeoenvironmental
reconstruction. I was funded by the
Palaeontological Scientific Trust - PAST in
February 2018 with a Research Project Support
- Modern analogs as proxies for plant
identification and vegetation characterization
of the South African archaeological phytolith
record. This project focussed on seeking for
funding to conduct fieldwork on the southern
coast to expand my modern surface soil
reference collection. The main objective was to
build a phytolith reference collection of
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modern plants and modern surface soils from
extant habitats at four different geo-climatic
regions from southern South Africa, which are
associated with four renowned Middle Stone
Age archaeological sites dating to the Late
Pleistocene. This comparative material will be
used as proxies for plant identification and
vegetation
characterization
of
the
archaeological phytolith assemblages. I
conducted fieldwork during April 2018 that
lasted 3 weeks. The African Centre for Coastal
Palaeosciences financed a botanist for
assistance during the fieldwork, to ensure that
the vegetation to sample was pristine and
without exotic species. I started the fieldwork
in Port Elizabeth and ended it up in the West
Coast. I sampled a total of 106 localities and
collected 212 soil samples from 27 vegetation
types covering 5 vegetation biomes (Fynbos,
Renosterveld, Thicket, Forest and Succulent
Karoo) and azonal vegetation (wetlands, salt
marshes and riparian vegetation).
West Coat Project (Western Cape). I am the
phytolith specialist and senior personnel of the
project Exploring the history of coupled
climatic and human influences on ecosystem
changes during the last one million years (US
NSF award number: 1826666), lead by Tyler J.
Faith (University of Utah), investigates the
intersection of environmental variation and
human behaviour using terrestrial and marine
records spanning the last one million years in
the West coast of the Cape Floristic Region. In
December 2018 we had a team workshop at
UCT focused on integration of existing datasets
and providing expert knowledge to inform
generative model development for the project.
Mwulu´s Cave (Limpopo). The project at
Mwulu’s Cave, lead by Dr. Paloma de la Peña,
seeks to provide a revised stratigraphy, as well
as a chronological and palaeoenvironmental
framework, and to re-study, technologically,
the archaeological material from the
excavations conducted in the 1950’s and the
new collections. The ultimate goal is to include
all of these data in a renewed discussion on the

MSA lithic variability in the northeastern part
of southern Africa.
Border Cave (KwaZulu Natal). I started a new
collaboration with Prof. Lyn Wadley
conducting phytolith analysis from the Middle
Stone Age site of Border Cave. Prof. Wadley is
leading this multidisciplinary research and we
are currently writing the paper resulted from
this collaboration, which we expect to submit
early next year.
Umhlatuzana (KwaZulu Natal) I collaborate
with Dr. Gerrit Dusseldorp since 2016,
although funding only arrived at the end of
2017, when his project entitled “Finding
resolution for the Middle to Later Stone Age
transition in South Africa” was funded by the
Netherlands Organisation for Scientific
Research. However, because of my workload I
brought Dr. May Murungi on board as a
collaborator to undertake the phytolith
analyses in conjunction with me. My role will
be limited in providing feedback for developing
a taphonomical approach into the phytolith
analysis. In August, Dr. Murungi and I
conducted fieldwork at the site when we
sampled a total of 38 sediment samples from
all the different stratrigraphic units identified
during the excavations. We plan to start the
study of these samples early this year.
Mediterranean
Landscape
Dynamics
(MedLanD) Project. I am the phytolith
specialist and senior personnel of the project
MedLanD lead by Prof. Michael Barton from
Arizona State University, which studies
terraced
fields
from
Mediterranean
environments (the Rio Serpis watershed in
Northern Alicante, Spain and San Pasquale
Valley, Calbria, Italy). This project seeks a
better understanding of how social and
biophysical systems became so closely
coupled, and the cascade of consequences
from this coupling. This research carries out
computational modelling experiments on the
recursive processes that drive human and
natural landscape dynamics, validated through
an innovative protocol that facilitates
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comparison of modelling results with empirical
data from the natural (e.g. phytoliths) and
social sciences. We have recently submitted a
new grant proposal to the US NSF, “Modeling
the dynamics of resilience in terraced foodenergywater Systems”.

and advancements to various fields of studies
where they may provide additional insights.

Publications
Esteban, I., Marean, C.W., Cowling, R.W.,
Fisher, E., Cabanes, D., Albert, R.M., in press.
Palaeoenvironments and plant availability
during MIS 6 to MIS 3 on the edge of the
Palaeo-Agulhas Plain (south coast, South
Africa) as indicated by phytolith analysis at
Pinnacle Point. Quaternary Science Reviews
Boixadera, J., Esteban, I., Albert, R.M., Poch,
R.M., 2019. Anthropogenic soils from Llanos de
Moxos (Bolivia): Soils from pre-Columbian
raised
fields.
Catena
172,
21–39.
doi.org/10.1016/j.catena.2018.08.007
de la Peña, P., Val, A., Stratford, D.J., Colino, F.,
Esteban, I., Fitchett, J.M., Hodgskiss, T.,
Matembo, J., Moll, R., accepted. Revisiting
Mwulu’s Cave: New Insights into the Middle
Stone Age in the southern African Savanna
Biome. Archaeological and Anthropological
Science.
Esteban, I., Marean, C.W., Fisher, E., Karkanas,
P, Cabanes, D., Albert, R.M., 2018. Phytoliths as
an indicator of early modern humans plant
gathering strategies, fire fuel and site
occupation intensity during the Middle Stone
Age at Pinnacle Point 5-6 (south coast, South
Africa). PLoS ONE 13(6): e0198558.
doi.org/10.1371/journal.pone.0198558

My current postdoctoral research involves
using Reflective Light Microscopy to analyse
and identify the woody species of
archaeological charcoal recovered from
various MSA and EIA sites.

May Murungi

Alisoun House
I completed all of my degrees at Wits and my
research has consistently had a botanical
component. I began in the school of Animal,
Plant and Environmental Sciences and am now
conducting archaeobotanical research at the
Evolutionary Studies Institute. My interests
primarily lie in applying microscopy techniques
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I am currently a post-doc at the Evolutionary
Studies Institute and I focus on using fossil
phytoliths (plant silica) to reconstruct past
South African Stone Age environments that
include early human-plant interactions,
vegetation and climate. I have previously
studied phtyoliths from Sibudu cave in
KwaZulu Natal for my PhD and this year, I will
focus on studying phytoliths in deposits from
Bushman Rock Shelter in Limpopo to answer
questions that involve understanding the past
landscape in which early hunter gatherers lived
and its influence on their behaviour in this
region. I will also collaborate with
archaeologists to study the potential of
phytoliths at other South African sites i.e.
Oliemboomspoort
in
Limpopo
and
Uhmlatuzana rock shelter in KwaZulu Natal.

fellow currently finishing her second term
now at the Evolutionary Studies Institute. She
specializes in anthracology and has identified
woody taxa from charcoal at Border Cave and
Sibudu.
For information on the works Sandra has
conducted please visit to link below.
Orcid: http://orcid.org/0000-0003-0078-3685

Sandra J. Lennox

Sandra J Lennox (PhD 2016, University of the
Witwatersrand) is a postdoctoral research
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