NEWSLETTER • OCTOBER 2011
A NOTE FROM THE PRESIDENT
Greetings,
I’m sure many of you are still recovering from
the cruel shock of having the biennial SASQUA
congress postponed this year, but I assure you
it is all for the best in the grand scheme of
things. Firstly, putting off the congress for a
year will reduce travel and conference fatigue
every four years, when our own regional
meeting had coincided with the congress of
the International Union for Quaternary
Research (INQUA). Secondly, it gives us the
opportunity to combine our meeting with the
Congress of the South African Association of
Geomorphologists and celebrate the 50th
anniversary of the Gobabeb Training and
Research Centre. Certainly one of the great
joys of SASQUA congresses is the opportunity
to visit beautiful part of southern Africa with
like-minded friends, and in September of 2012
we will be able to enjoy both in spades.
While our own biannual meeting has been
postponed this year, the representation of
southern African Quaternarists at the INQUA
conference in Bern was fantastic. We may
have even gotten the Australasians to notice
the African sector, and ponder their claim on
the Southern Hemisphere…

Our presence was indeed most notable at the
highest levels of INQUA, with Margaret Avery
being elected to the Presidency of the Union
for the period 2011-2015. For everyone who
knows Margaret, which is pretty much all of
us thanks to her tireless work and
omnipresence, this comes as no surprise, and
is a just reward for her sterling efforts over
many years both in terms of research and her
selfless promotion of the aims and objectives
of INQUA. Indeed, Margaret’s record of
service to the community is almost as
extensive as her scientific contributions: Past
Chair of the INQUA Holocene Commission, a
Fellow and Vice-President of the Royal Society
of South Africa and Past President of SASQUA,
member of the South African National
Committee for INQUA, Editor of the South
African Archaeological Bulletin, Vice-President
of the South African Archaeological Society. In
recent years she has also been instrumental in
initiating and developing the West and East
African Quaternary Research Associations
(WAQUA and EAQUA), working to develop
African Quaternary science at the regional
and local level. All in all an amazing record for
which we should all be immensely grateful.
Margaret is joined on the INQUA executive by
another well known African Quaternarist, as
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Julius ‘Bunny’ Lejju from Uganda has been
elected Secretary-General. Taken together,
these appointments provide a clear indication
of INQUA’s prioritisation of the African region;
a situation we should strive to maximise, and
a challenge that we should all try to rise to.
Best to all in the coming year,

Brian

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

Newsletter editor: Lynne Quick
University of Cape Town
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OBITUARY
IN MEMO RIAM

HILARY JOHN DEACON (1936-2010)
Using the flat end of a stern brush, Hilary Deacon
whisked away sediment to expose segments lying
by a fireplace where they had been abandoned
more than 60,000 years ago. With deft
movements, he and his sharp trowel unravelled
complex stratigraphy. He discerne subtle colours;
his fingertips sensed minute textural differences.
His students were mesmerised by the way that he
talked to long columns of strata and how such
monologues clarified his thoughts. He saw in
‘carbonised partings’ (black stringers of burnt
organic material), a promise of geophyte
exploitation implying that early hunter-gatherers
farmed with fire.
As these preliminary remarks indicate, Hilary
Deacon, the father of multidisciplinary archaeology
in South Africa, who died on 25 May 2010, was a
superb excavator and field researcher who could
read the landscape and identify with earth, rocks
and the rich fynbos vegetation of the Cape; he
sought relationships between these and the
hunter-gatherers for whom they were once
important. He excavated many Cape sites. From
the Later Stone Age, there were Scott’s Cave,
Wilton Large Rock Shelter, Melkhoutboom Cave,
Springs Rock Shelter and Matjes River Shelter.
Sites with both Later Stone Age and Middle Stone
Age occupations included Highlands Rock Shelter,
Kangkara Cave, Paardeberg Cave, Boomplaas Cave
A and B, and Klasies Main site. He excavated
Howiesons Poort Shelter, the type-site for the
Middle Stone Age industry that has fascinated
archaeologists more than any other and also dug
the Earlier Stone Age sites of Amanzi Springs,
Doornlaagte Pan (with Revil Mason) and
Elandsfontein (Hopefield). All of these excavations
were undertaken using the most advanced
methods of the time, some of them innovations of
Hilary’s making. His research projects were
undertaken, first, from the Albany Museum in
Grahamstown, where he became a Professional
Officer (Archaeology) in 1963 and then Deputy
Director and, secondly, from the University of
Stellenbosch, where he was appointed Senior

Lecturer in Archaeology in 1971 and subsequently
Professor of Archaeology in 1979.
In his role as mentor, Hilary’s work ethic motivated
students and inspired them to be productive. With
their interests always foremost, he encouraged
them to develop skills that would make them
sought after by employers when they left the
nurturing lecture halls of Stellenbosch. He also
taught the value of assembling multi-stranded
evidence for resolving archaeological problems. He
was the first archaeologist in South Africa to set up
facilities for studying charcoal from ancient
firewood, seeds and geophytes, so that past
vegetation communities could be identified, and
he also instigated research into the palaeoecology
of the fynbos. His palaeobotanical research was
instrumental
in
demonstrating
dramatic
environmental change in the Cape during shifts
between marine isotope stages, but he also
explored additional avenues of environmental
research, including isotope analysis, sea-level
changes and geoarchaeology. Some of Hilary’s
students
were
encouraged
to
study
micromammals, macrofauna, or the taphonomy of
bone. Others researched lithic technology, usewear analysis or spatial patterning because, in his
later years, Hilary became increasingly fascinated
by the behavioural implications of his research. His
work on cannibalism at Klasies continues to
fascinate scholars world-wide. He was deeply
committed to training South Africans to study and
preserve South Africa’s heritage and devised a
succession plan that involved passing the trowel to
his younger team members when he was no longer
able to work in the field. His PhD graduates are
Margaret Avery, James Brink, Simon Hall,
Hermanus Opperman and Sarah Wurz. Other
practising archaeologists who benefited from his
mentorship at Stellenbosch include Johan
Binneman, Jaco Boshoff, Vera Geleijnse, Lynn
Harris, Zoe¨ Henderson, Zenobia Jacobs, Mary
Leslie, Peter Mitchell, Frans Prins, Renee Rust,
Catherine Snel, Joane´ Swart, Madelon Tusenius,
Liezel van Pletzen, Nick Walker and Lita Webley.
Hilary’s programme of skills development also
extended beyond students to technicians at the
university, for example Booi Adams who, sadly,
predeceased Hilary in 2008.
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Hilary’s influence was felt overseas as much as at
home. He was frequently invited to give
prestigious lectures or conference papers, and to
accept visiting teaching or research positions
abroad. In 1978 he was Visiting Professor at the
University of Chicago, in 1984 Visiting Fellow at the
Australian National University, and in 1986 a
Visiting Lecturer at the University of CaliforniaBerkeley.
His enthusiasm and lively participation during an
extended post-conference excursion in Kenya and
Ethiopia, 2005, made patent his long-standing
attachment to East Africa where he had worked as
a field geologist from 1956 to 1961. This position
was appropriate because he majored in geology as
well as archaeology for his BSc, obtained from the
University of Cape Town in 1955. Although Hilary’s
MA and PhD degrees (awarded by the University
of Cape Town in 1966 and 1974, respectively) were
archaeological, his earlier geological training
shaped the way that he thought and the way that
he conducted all his fieldwork and analyses.
Following his retirement in 1999, Hilary directed
cultural resource management projects, continued
to write journal papers and chapters for books,
and as a Council member advised the Iziko
Museum in Cape Town on archaeological issues.
He exchanged his sharp trowel and firm brush for
other earth-working tools that produced prolific,
succulent vegetables. Radiant, red tomatoes dried
in the sun and waited to be packed in bags like the
ones formerly used for segments from Klasies. A
researcher to the end, and always in tune with the
land, he investigated indigenous plants beloved by
Cape dwarf chameleons, and grew them so that
these curious creatures made his garden their
home.
Janette, Hilary’s wife since 1962, is a gifted
archaeologist and researcher in her own right and
the two made a formidable team in their joint
publications. Janette, Andrew, Harriet and Melissa
have lost a remarkable husband and father. Those
who knew him professionally will miss his
innovative thinking, but his vibrant life continues
through his writing, which includes two books and
over 100 scientific papers.

Lyn Wadley
Institute for Human Evolution and School of
Geography,
Archaeology and Environmental Studies,
University of the Witwatersrand, PO Wits 2050,
South Africa
Email: lyn.wadley@wits.ac.za
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RESEARCH NEWS, UPDATES & RECENT
PUBLICATIONS
(Abstracts provided under first author, or at first
instance)

Marco Andreoli
Quaternary Research at Necsa (South African
Nuclear Energy Corporation)
Neotectonics
The most important issue currently pursued is the
generation of a set of high quality stress data for
southern Africa, including the offshore shelf.
These data are of fundamental importance in any
seismic hazard assessment for nuclear facilities. To
accomplish the above, Dr Andreoli is coordinating
and promoting studies on borehole breakouts (A.
Logue, part time M. Sc. candidate at UCT; Prof O.
Heidbach, GFZ Potsdam; Z Ben-Avraham, UCT),
focal mechanism solutions of seismic events (H.
Malephane, Ph. D. candidate at Wits; Prof R.
Durrheim, CSIR) and the mapping of potential
neotectonic faults mainly in the southern Cape (M.
Hodges, B Sc Hons. candidate at UCT Dr. A
Fakereng, UCT). Posters and oral presentations
were given at a number of workshops and
conferences, the last being Geosynthesis (30 Aug –
1 Sept 2011, CTICC Cape Town).
Soil science and Climatology
The excavation of large, up to 8 m deep trenches
at Vaalputs, on the Bushmanland plateau has
exposed an astounding variety of different soils
and soil-related structures that were previously
unknown. The origin of puzzling shear fractures,
the widespread distribution of sepiolite and of
barite-rich veins in the Bushmanland palaeosoils is
now being investigated using state-of-the-art
technologies (X Ray tomography, PIXE, and ICPMS) at Necsa and at the University of Stellenbosch
(O Majodina, M Sc candidate, U St and Dr C Clarke,
U St; Prof. I Stengel., UP and Namib Geovista,
Windhoek). The sepiolite and the Ba veins appear
to record hydromorphic conditions in the not
distant past in Bushmanland, possibly related to a
northern extension of the westerlies toward the
end of the Pleistocene.

Environmental radioactivity
This research follows two streams, one being the
study of in situ U, Th concentrations in the
Limpopo province belts (cf. Andreoli et al., 2011,
Geological Society of America Memoir 207, 143161), the other focusing on the natural
radioactivity
of
granite
fissures-hosted
groundwater at Vaalputs (H Pretorius, M Sc
Candidate, UFS, Prof. M Tredoux, UFS).
Preliminary data of this research have been
presented as posters/orally at several, locally held
conferences.

Graham Avery
Curator/Scientist: Quaternary Collections, Iziko
South African Museums
Margaret and I attended the 3rd East African
Quaternary Association (EAQUA) Conference: “the
East African Quaternary: on- and off-shore Eastern
Africa during the last 100 ka” in Zanzibar, Tanzania,
6-13 February 2011. The Conference was jointly
held by EAQUA and INQUA, with contributions
from each. INQUA has been instrumental in
encouraging young African quaternarists to
establish associations and to meet regularly and a
West African WEAQUA has also recently been
formed. Brian Chase reported on SASQUA in a
move to increase broader communication amongst
African quaternary associations. We presented
papers Avery, G. Space and birds in the service of
Quaternary studies and Avery, D.M., Manthi, F.,
Avery, G. and Musila, S. Modern barn owl pellet
samples from Tsavo West National Park, Kenya, as
a contribution to palaeo studies.
Recent Publications
Avery, G., Klein, R.G. (2011). Review of fossil
phocid and otariid seals from the southern and
western coasts of South Africa. Transactions of the
Royal Society of South Africa 66(1): 14-24.
ABSTRACT: Remains of phocid and otariid seals
from published and unpublished palaeontological
and archaeological occurrences on the South
African coast are reviewed. New phocid material
supports
Hendey's
earlier
contention
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that Homiphoca capensis was a breeding resident
during the Early Pliocene (5 Ma) and extends its
distribution. Lobodon carcinophagus is recorded
from the Middle Pleistocene (270 ka) and Late
Pleistocene. Arctocephalus is recorded from the
Pliocene (probably 5 Ma, but possibly only 2.7 Ma)
and A. pusillus from the Middle Pleistocene (~330
ka). Late Pleistocene records for Hydrurga
leptonyx, Mirounga leonina, A. pusillus and A.
gazella are listed. The possibility that Homiphoca
capensis and Arctocephalus (sp. nov.) co-existed
during the Pliocene is discussed.
Govender, R., Avery, G., Chinsamy-Turan, A.
(2011). Fossil phocid seal pathologies. South
African Journal of Science 107(1-2): 72-77.
ABSTRACT: Abundant vertebrate fossils have been
recorded from the Early Pliocene locality,
Langebaanweg, South Africa. This study
documents the pathologies evident in the 5
million-year-old fossil phocid seal assemblage.
Careful anatomical assessment of the remains
revealed that 0.73% showed evidence of disease
and/or trauma. The majority of the ailments were
forms of osteoarthritis, although periodontitis and
osteomyelitis were also evident. Some bones also
showed healed fractures, suggesting that the
individuals survived the traumatic event. Two
cases of dental pathologies were also noted.
Avery, G., Klein, R.G. (in prep). Spreeuwalle: a Late
Pleistocene Wetland on the Western Cape Coast,
South Africa, and its Implications for the
Pleistocene History of the Fynbos.
Avery, D.M., Avery, G. (in press). Micromammals
past and present in the Northern Cape Province of
South Africa. African Natural History 7.

Margret Avery
Projects in progress
Avery, D.M. New micromammal material from
Sterkfontein member 4.
Avery, D.M. and Avery, G. Holocene and modern
micromammals from Varsrivier in the Knersvlakte,
Western Cape Province, South Africa.

Avery, D.M., Manthi, F.K., Avery, G. and Musila, S.
Micromammals from the Tsavo West National
Park, Kenya; the contribution of barn owls to the
palaeoecology of Kenya.
Travel
nd

Attended the 2 Western African Quaternary
Association (WAQUA) meeting in Cotonou, Benin,
rd
October 2010, 3 Eastern African Quaternary
Association (EAQUA) meeting in Zanzibar,
Tanzania, February 2011 and XVIII International
Union for Quaternary Research (INQUA) Congress,
Bern, Switzerland, July 2011.
Examined material at the National Museums of
Kenya, Nairobi, February 2011.
Honours
Elected President of the International Union for
Quaternary Research (INQUA) at the XVIII
Congress in Bern, Switzerland, July 2011.
Science Liaison
Became Editor-in-Chief of the Transactions of the
Royal Society of South Africa. Please submit your
manuscripts to this multi-disciplinary journal
online at http://mc.manuscriptcentral.com/ttrs.
You need not be a member of the Society to do
this but, if you do join, you receive free online
access to all current and back numbers. NB.
Lecture by Richard Klein entitled ‘Out of Africa and
the evolution of human behaviour’ at the SAAO
Auditorium in Cape Town on 17th August. See
http://www.royalsocietysa.org.za for more details.
Recent Publications
Winkler, A.J., Denys, C., Avery, D.M. (2010).
Chapter 17: Fossil rodents of Africa. In: Werdelin,
L. & Sanders, W.J., Eds. Cenozoic Mammals of
Africa. Berkeley: University of California Press. Pp.
263–304.
ABSTRACT: This chapter will begin by summarizing
the distribution and ecology of the extant families
of African rodents. It will then focus on the fossil
record, including discussion of systematics,
biochronology, and paleobiogeography. Most
discussion will of necessity be at the family level;
notable exceptions include the subfamilies of the
extremely diverse Nesomyidae and Muridae.
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Summary sections will focus on general geographic
regions: northern Africa (countries bordering the
Mediterranean Sea and including Chad), eastern
Africa (Sudan, Ethiopia, Uganda, Kenya, Tanzania,
Democratic Republic of the Congo [= Zaire;
although situated in Central Africa], and Malawi),
and southern and south-central Africa (figure 17.1;
Angola, Zambia, Mozambique, and countries
farther south). Concluding statements follow the
chronologic history of African rodents, from the
earliest records in the early to middle Eocene to
the latest Pleistocene.
Winkler, A.J., Avery, D.M. (2010). Chapter 18:
Fossil lagomorphs of Africa. In: Werdelin, L. &
Sanders, W.J., Eds. Cenozoic Mammals of Africa.
Berkeley: University of California Press. Pp. 305–
318.
ABSTRACT: Our knowledge of fossil African
lagomorphs has expanded tremendously since
Lavocat’s one-paragraph summary of the group in
Maglio and Cooke’s (1978) Evolution of African
Mammals. With few exceptions, the first sentence
of Lavocat’s summary succinctly stated what was
known at that time: “There is little to be said about
the history of the Lagomorpha” (Lavocat, 1978:84).
Although there have been many new discoveries
since 1978, the group has still received relatively
little attention. In many cases, even with
Pleistocene remains (especially see table 18.3,
occurrences for southern Africa), specimens are
not described and are often identified only to
higher taxonomic levels (e.g., Leporidae). The
earliest records of leporids, in particular, are
sparse and greatly need detailed comparative
study.
Avery, D.M., Stratford, D.J., Sénégas, F. (2010).
Micromammals and the formation of the Name
Chamber at Sterkfontein, South Africa. Geobios
43(4): 379-387
ABSTRACT: The depositional history of the Name
Chamber at the Sterkfontein early hominid site is
complex, as is the case with most such cavities.
Unravelling this history may therefore benefit from
the input of less usual lines of evidence to
complement baseline geological investigations. In
this case, micromammalian remains from
theWestern Talus of the Name Chamber provide
tentative evidence for the depositional history of

these deposits. Correlation of samples based on
minimum numbers of individuals referred to
genera occurring in one third or more of the
samples suggests that a large proportion of the
Western Talus material, particularly that from the
area infiltrated by the Eastern Talus deposit,
originated in the vicinity of squares P54, Q54 and
Q55 in the main excavation, from a depth
spanning the boundary between Acheulean and
Oldowan levels in Member 5. Differences in
general diversity between the samples from the
main excavation and some from the Name
Chamber support the proposal that surface
sediments of the homogeneous deposits have
been contaminated by material entering the
cavern during the 1994 opening of the feeder
shaft. Initial taphonomic analysis indicates that all
samples, both the original and those from the
Name Chamber, were accumulated by the same
avian predator, that is, one or more of three owl
species (barn owl Tyto alba, grass owl Tyto
capensis and marsh owl Asio capensis).
Asher, R.J., Avery, D.M. (2010). New golden moles
(Afrotheria, Chrysochloridae) from the Early
Pliocene of South Africa. Palaeontologica
Electronica 13(1): 12pp.
ABSTRACT: We describe new material of fossil
golden moles (Chrysochloridae) from the early
Pliocene site of Langebaanweg, South Africa. This
site has produced hundreds of isolated
craniodental and postcranial elements, all of which
are easily identifiable as chrysochlorid. Based on
size and morphology, at least three species are
represented in this assemblage, two of which are
represented by material of sufficient quality to
name. Based on relative abundance, humeral and
mandibular types can be associated with other
material. Craniodentally, the most common
Langebaanweg species closely resembles the
extant Cape golden mole, Chrysochloris asiatica,
but differs in showing a relatively narrow distal
humerus, proportionally similar to that of the
extant Eremitalpa granti. A second, rarer species is
represented by two well-preserved mandibles that
exhibit a stout, enlarged lower second incisor, a
robust mandibular corpus, and is associated with a
less common humeral type that resembles living
Chrysochloris. At least one additional species is
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represented by a small number of relatively large
humeri, femora, and scapular fragments. Because
it lacks any craniodental representation, it is not
named in this paper. We tentatively suggest that
the relatively narrow distal margin of the humerus
of the new, C. asiatica-like species may have been
adapted to a habitat similar to that of the modern
E. granti, a "sand-swimming" golden mole
currently known from northwestern South Africa
and southern Namibia.
Avery, D.M. (2011). Bats for Africa. Review of Bats
of southern and central Africa. By Ara Monadjem,
Peter John Taylor, F.P.D. (Woody) Cotterill and M.
Corrie Schoeman. Pp. 596. Johannesburg: Wits
University Press. ISBN 978-1-86814-508-9. 2010.
South African Journal of Science 107(7/8).
Avery, D.M., Avery, G. (in press). Micromammals
past and present in the Northern Cape Province of
South Africa. African Natural History.

Marion Bamford
Bernard Price Institute for Palaeontological
Research, University of the Witwatersrand
Recent Publications
Neumann, F.H., Scott, L., Bamford, M.K. (2011).
Climate change and human disturbance of Fynbos
vegetation during the late Holocene at Lake
Princessvlei, Western Cape, South Africa. The
Holocene, 21(7): 1137 – 1149.
ABSTRACT: Pollen analysis of a core in Princess Vlei
in the Fynbos Biome near Cape Town gives a 4150
year record of vegetation and climate changes
followed by disturbance by colonial settlers
since c. 300 years ago. Their impact replaced
climate as a major factor in changing the
vegetation. The chronology is based on eight
radiocarbon dates. Pollen types such as
Restionaceae, Ericaceae, and Proteaceae reflect
changes in fynbos. Pollen indicators at the bottom
of the core suggest drier conditions followed by an
increase
in Morella,
Cyperaceae
and Carpacoce pollen, which might indicate moist
conditions c. 3400–2600 cal. yr BP. Drier
conditions prevail c. 2600–1900 cal. yr BP.
Apparent light disturbance after c. 2000 cal. yr BP
might be attributed to Khoi herders. Deeper water

and damp surroundings are indicated c. 1900–
1000 cal. yr BP. The top of the core shows an
increase of Poaceae while Restionaceae decrease
with anthropogenic disturbance, including the
introduction of neophytes such as Pinus (c. 300
years ago) and Zea mays. Charcoal percentages
point to intense fires after the arrival of the
Europeans. Water between 105 and 75 cm
indicates the development of a floating mat
resulting from changes in the hydrological system
possibly connected to disturbances by settlers.
Bamford, M.K. (2011). Late Pliocene woody
vegetation of Area 41, Koobi Fora, East Turkana
Basin, Kenya. Review of Palaeobotany and
Palynology, 164: 191-210.
ABSTRACT:
Silicified
woods
from
the
archaeological site of FwJj20, Area 41, Il Dura
region of Koobi Fora, northern Kenya, are
described. They are dated at 1.95 Ma on the basis
of geochemical and palaeomagnetic dates of the
tuffs. Woods have been identified as Funtumia sp.
(Apocynaceae); Leguminoxylon sp. and Schotia sp.
(Caesalpiniaceae); Diospyros sp.
(Ebenaceae); Drypetes sp.
(Euphorbiaceae); Khaya sp. (Meliaceae); Acaciasp.
(Mimosaceae); and Ziziphus sp. (Rhamnaceae).
Palaeoenvironmental implications from the woods
support the evidence from the fauna and
sedimentology of a riverine, wooded and humid
setting where there is the earliest evidence for
hominins who produced and used stone tools for
the butchery of animal carcasses. Open woodlands
were in the near vicinity.
Andrews, P., Bamford, M.K., Njau, E-F., Leliyo, G.
(2011). The ecology of vegetation in the EndulenLaetoli area in northern Tanzania. In Harrison T.
(Ed). Paleontology and Geology of Laetoli,
Tanzania: Human Evolution in Context. Volume I:
Geology, Geochronology, Paleoecology and
Environment.
Vertebrate Paleobiology and
Paleoanthropology. Springer Science+Business
Media B.V. Dordrecht. pp. 167-200.
Bamford, M.K. (2011). Fossil woods. In: Harrison T.
(Ed). Paleontology and Geology of Laetoli,
Tanzania: Human Evolution in Context. Volume I:
Geology, Geochronology, Paleoecology and
Environment.
Vertebrate Paleobiology and
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Paleoanthropology. Springer Science+Business
Media B.V. Dordrecht. pp 217-233.
Bamford M.K. (2011). Fossil leaves, fruits and
seeds. In: Harrison T. (Ed). Paleontology and
Geology of Laetoli, Tanzania: Human Evolution in
Context. Volume I: Geology, Geochronology,
Paleoecology and Environment. Vertebrate
Paleobiology and Paleoanthropology. Springer
Science+Business Media B.V. Dordrecht. pp 235252.
Bamford, M.K., Neumann, F.H., Pereira, L.M.,
Scott, L., Dirks, P.H.G.M., Berger, L. (2010).
Botanical remains from the Pleistocene hominin
site of Malapa, Sterkfontein Valley, South Africa.
Palaeontologia Africana, 45: 23-28.
Steart, D.C., Spicer, R.A., Bamford M.K. (2010). Is
southern Africa different? An investigation of the
relationship between leaf physiognomy and
climate in southern African mesic vegetation.
Review of Palaeobotany and Palynology, 162: 607620.
ABSTRACT: Leaves from 24 South African
vegetation sites, including 3 Fynbos sites,
exhibiting high levels of endemism, were assessed
by both LMA (Leaf Margin Analysis) and CLAMP
(Climate Leaf Multivariate Program) to determine
the effect of endemism on these palaeoclimate
proxies. We examined whether existing
calibrations using either locally recorded climate
data or globally gridded climate data are
appropriate for South Africa, or whether new
calibrations specific to the region provide more
accurate results. The results suggest that
calibrations using gridded data yield slightly cooler
estimates using LMA when the percentage of
entire margined species is over 25. Overall,
however, the differences are small and both
gridded and local climate station calibration data
can be used with equal accuracy. Xeric sites differ
from mesic sites regarding the relationship
between leaf margin proportion (LMP) and MAT,
but with the exception of Fynbos sites, the
differences are small when the percentage of
entire margined species is < 65. Fynbos sites plot
up to 8 °C cooler for a given leaf margin
percentage (LMP) than do other sites. LMA was

also sensitive to the number of taxa scored and in
general should not be attempted on less than 15
leaf morphotypes per site. For CLAMP, the African
non-Fynbos sites plotted within the parameters
characterized by the existing PHYSG3BRC data set,
indicating that they had a leaf physiognomic
response to climate consistent with that of the rest
of the world. However, the African non-Fynbos
sites did fill a previously unoccupied void within
that space, indicating the existence of a regional
variance from the global pattern. This suggests
that endemism per se does not prevent CLAMP
from yielding reliable climate predictions. The
inclusion of African non-Fynbos sites into the
calibration improved the ability of CLAMP to
predict Fynbos site climate, although this
remained poor for non-coastal xeromorphic
Fynbos vegetation. The addition of the African
non-Fynbos vegetation did not degrade
significantly
the
PHYSG3BRC
calibration,
particularly regarding key climatic variables such as
enthalpy. Enthalpy appears to be a particularly
robust variable with which to test climate model
performance against CLAMP palaeoclimate
predictions.
Braun, D.R., Harris, J.W.K., Levin, N.E., McCoy, J.T.,
Herries, A.I.R., Bamford, M.K., Bishop, L.C.,
Richmond, B.G., Kibunjia, M., 2010. Early hominin
diet included diverse terrestrial and aquatic
animals 1.95 Ma ago in East Turkana, Kenya.
Proceedings of the National Academy of Sciences
of the United States of America, 107(22): 10002 –
10007.
ABSTRACT: The manufacture of stone tools and
their use to access animal tissues by Pliocene
hominins marks the origin of a key adaptation in
human evolutionary history. Here we report an in
situ archaeological assemblage from the Koobi
Fora Formation in northern Kenya that provides a
unique combination of faunal remains, some with
direct evidence of butchery, and Oldowan
artifacts, which are well dated to 1.95 Ma. This site
provides the oldest in situ evidence that hominins,
predating Homo erectus, enjoyed access to
carcasses of terrestrial and aquatic animals that
they butchered in a well-watered habitat. It also
provides the earliest definitive evidence of the
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incorporation into the hominin diet of various
aquatic animals including turtles, crocodiles, and
fish, which are rich sources of specific nutrients
needed in human brain growth. The evidence here
shows that these critical brain-growth compounds
were part of the diets of hominins before the
appearance of Homo ergaster/erectus and could
have played an important role in the evolution of
larger brains in the early history of our lineage.
Conference abstracts
Bamford, M.K. (2011). More fossil sedges from
Olduvai Gorge, Tanzania. Abstract p. 8. Third
Conference of the East African Association for
Palaeoanthropology and Palaeontology, Addis
Ababa, Ethiopia; National Museum of Ethiopia, 812 August 2011.
Maxbauer, D.P., Peppe, D.J., Bamford, M.,
McNulty, K., Dunsworth, H., Harcourt-Smith,
W.E.H.,
Davis,
L.E.
(2011).
New
paleoenvironmental
and
paleoclimatic
interpretations from fossil leaves for the Early
Miocene faunas of Rusinga Island (Lake Victoria,
Kenya). AAPA, Minneapolis.
Bamford, M.K. (2011). Vegetation reconstruction
based on fossil wood and sedges from Olduvai
Gorge, Tanzania. Abstract volume A23. Third
workshop of the East African Quaternary Research
and INQUA. Mazsona Hotel, Zanzibar, Tanzania. 712 February, 2011.
Bamford, M.K. Fossil woods from and Early
Pleistocene hominin site, Ileret, eastern Turkana
Basin, Kenya. ROCEEH Workshop, Hominin
Environment, Ecology and Dispersal. University of
the Witwatersrand, Johannesburg, Abstract
volume p. 5.
Bamford, M.K. (2010). Pre- and post-depositional
alteration of botanical remains macro-remains: a
case study from Olduvai Gorge, Tanzania. Abtracts.
Workshop on Site Formation and Postdepositional
Processes in Archaeology. ICREA, University of
Barcelona, 2-4 June, 2010, p. 1.
Bamford, M.K. (2010). Early Miocene floras from
Rusinga and Mfangano Island, Lake Victoria,

th

Kenya. Proceedings of the 16 Conference of the
Palaeontological Society of Southern Africa,
Howick, August 5-8, 2010: 4.
Bamford, M.K. (2010). Wood and wooden artifacts
among the earliest hominids in South and East
Africa. Invited talk. Abstract volume, p 12-15.
International
Wood
Culture
symposium,
Northwest Agriculture and Forestry University,
Yangling, Shaanxi Province, China. 23-24 October
2011.
Barbolini, N., Bamford, M.K., 2010. Initial report on
the palynology of an Early Permian coal seam in
Karoo deposits of Botswana. Proceedings of the
th
16 Conference of the Palaeontological Society of
Southern Africa, Howick, August 5-8, 2010: 5.
Metwally, A., Neumann, F., Bamford, M.K., Scott,
L., Oberhänsli, H. 2010. Palynological analysis of
the Holocene section of a new core from Tswaing
Crater, South Africa. Proceedings of the 16th
Conference of the Palaeontological Society of
Southern Africa, Howick, August 5-8, 2010: 61.

Andy Carr
Department of Geography, University of Leicester
New research summary
Peter Holmes, Dave Roberts and I acquired funding
from the Palaeontological Scientific Trust (PAST)
for a new project entitled “The Knysna Lignites: a
new look at the Neogene palaeoecology of South
Africa”. The work focuses on enhancing our
understanding of the longer-term ecological
evolution of South Africa. Lignite deposits on the
south coast near to Knysna have been known
about for some time, but have received relatively
little systematic study. Our recent work (Carr et al.,
2011) suggested that these may be much younger
(post mid-Miocene) than previously thought,
placing their deposition within the late Neogene.
The project will use a combination of traditional
palaeoecological techniques (e.g. pollen analysis)
and field mapping, along with plant biomarker and
stable isotope geochemistry to refine our
understanding of regional palaeoenvironments
and palaeoecologies during this period.
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Recent Publications
Carr, A.S., Boom, A., Chase, B.M., Roberts, D.L.,
Roberts, Z.E. (2010). Molecular fingerprinting of
wetland organic matter using pyrolysis-GC/MS: an
example from the southern Cape coastline of
South Africa. Journal of Paleolimnology 44, (4),
947-961.
ABSTRACT: In this paper we discuss the use of a
technique from the field of organic geochemistry
(py-GC/MS), which allows the characterization of
complex organic matter. The site itself is also quite
exciting, as the preliminary ages from the base of
the sampled core date back to c. 33,000 cal yr BP.
In lakes and wetlands py-GC/MS can potentially be
used to assess the preservation and provenance of
sedimentary organic matter. It can also
complement palaeoenvironmental investigations
utilising ‘bulk’ sediment variables such as total
organic carbon (TOC) and TOC/total nitrogen
ratios. The major driver of down-core variability in
OM
composition
is
selective
preservation/degradation. Samples comprising
highly degraded OM are primarily confined to the
lower half of the core and are older than c. 12,000
years. Samples rich in organic matter are
characterised by material derived from emergent
or terrestrial vegetation, including lignin
monomers, plant-derived fatty acids and longchain n-alkanes. The late glacial-early Holocene
period, approximately mid-way down the core is
seemingly characterised by enhanced inputs of
algal macromolecules and/or polymerised algal
lipids. Increased TOC, lower δ13C further suggest
that this period was associated with increased lake
primary productivity and enhanced inputs of
terrestrial OM.
Carr, A.S., Dunajko A., Boom, A., Bateman, M.D.
Holmes, P.J. Berrio, J-C. (2010). New evidence for
the age and palaeoecology of the Knysna
Formation, South Africa. South African Journal of
Geology 113 (3), 241-256.
ABSTRACT: The existence of lignitic deposits
(Knysna Formation) on the South African south
coast has been recognised for more than a
century. However, a combination of limited study
and few natural exposures has meant that the age
and stratigraphic position of the Knysna Formation
are unclear. This paper presents a new suite of

chronological, geochemical and palynological data
obtained from a recently identified lignite
exposure. The lignite pollen assemblage is
dominated by palms (Arecaceae), which are now
locally extinct, and contains palynomorphs of
tropical affinity, along with (moist-temperate)
Podocarpus-type pollen, grasses, and herbaceous
pollen types (e.g. Cliffortia-type, Asteraceae).
Overall,
the
assemblage
shows
some
commonalities with the Miocene Elandsfontein
Formation in the Western Cape.
The lignites are dominated by a diverse range of
higher plant biomarkers, which strongly indicate a
terrestrial depositional setting, perhaps akin to
contemporary palm swamps. The application of
isothermal thermoluminescence techniques to the
overlying coversands produced a minimum age of
~1.7 Ma. Additional clues as to the likely age of the
lignite are provided by compound-specific stable
carbon isotope analyses of the leaf wax lipids.
These are approximately 8‰ enriched relative to
typical C3 vegetation leaf waxes implying a
potential contribution from C4 vegetation. From
this, an age post-dating the Oligocene may be
inferred, and in conjunction with the site’s
geomorphic setting, an age postdating the middle
Miocene is plausible. This is markedly younger
than previous (Eocene) age estimates for the
Knynsa Formation.
Bateman, M.D., Carr. A.S., Holmes, P.J., Dunajko,
A., McLaren, S.J., Marker, M.E., Roberts, D.L,
Murray-Wallace, C.V., Bryant, R.G. (2011). The
evolution of barrier dune systems: A case study of
the Middle-Late Pleistocene Wilderness barrier
dunes, South Africa. Quaternary Science Reviews
30: 63-81
ABSTRACT: This paper is the culmination of a
number of years of work on the aeolianites and
dune cordons in the Wilderness-Sedgefield area. It
brings together 61 new OSL ages, previously
published OSL data and new bathymetric data. The
preserved barriers have been constructed within
at least the last two glacial-interglacial cycles with
notable phases between 241-221 ka, 159-143 ka,
130-120 ka, 92-87 ka and post 6 ka. Multiple
phases of cordon construction occurred during
sea-level highstands, with sediment deposition on
each individual cordon occurring over at least two
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interglacials. Tectonic stability has allowed glacioeustatically formed shorelines to occupy similar
positions on multiple occasions. In conjunction
with a relatively humid climate and a well
vegetated landscape this has enabled deflated
sediment from beaches to form dunes that are
stacked upon each other to form an extensive and
complex vertical accretionary sequence. The paper
also shows the utility of integrating off-shore
topography, as revealed by bathymetry, for
understanding the evolution of palaeo-coastlines
and the preserved dune record. Local variation in
the topography of the continental shelf at
Wilderness has generated spatial and temporal
complexity within the sedimentary records of
individual cordons, as well as having a significant
influence on dune preservation.

Brian Chase
Centre National de Recherche Scientifique (CNRS)
Institut des Sciences de l'Evolution de
Montpellier;
Department of Archaeology, History, Cultural
Studies and Religion, University of Bergen

My work over the last year has been dominated by
the start-up and management of a European
Research Council Starting Grant that I was
awarded to continue work on the development of
rock hyrax middens in southern Africa. The
generous grant, entitled HYRAX: Rock Hyrax
Middens and Climate Change in Southern Africa
during the last 50,000 years, provides €1,500,000
for five years to develop sites, proxies and
methods that will lead to the procurement,
analysis and integration of long, high resolution
multi-proxy palaeoenvironmental datasets.
HYRAX will address a series of major unsolved
questions regarding past, present and future
climate change research that are critical not only
for southern Africa, but for our understanding of
global climate change as well. These questions,
which are relatively well-resolved in much of the
northern hemisphere, remain unanswered in
southern Africa.

• What were conditions like during the Last Glacial
Maximum, and what was the nature of the
transition from glacial to interglacial climates? Did
significant regional variability exist?
• When and to what extent did North Atlantic
versus Antarctic/Southern Ocean climatic controls
determine regional palaeoclimatic variability?
• How did rapid climate change events such as the
2700 BP Event, the Medieval Warm Period and the
Little Ice Age impact regional climates?
• How can we expect future climate change to
affect regional climates, hydrologic systems,
vegetation, and the potential for desertification?
In order to reach its goal, HYRAX will:
1) Use stable isotopes and fossil pollen to
determine the environmental history and
dynamics at a series of sites across southern
Africa.
2) Calibrate stable nitrogen isotope records to
instrumental climate records and use statistical
analysis and vegetation models to produce
quantitative estimates of climate parameters from
fossil pollen data at each site.
3) Assess the spatial and temporal variability of
environmental change across southern Africa
during the last 50,000 years as evidenced in
aggregate stable isotope and fossil pollen records.
4) Use high resolution palaeoenvironmental data
from hyrax middens to integrate data from less
well resolved records to achieve a more complete
understanding of environmental change in the
region.
5) Compare our findings with the latest
simulations from GCMs to both evaluate the
model simulations, and conduct sensitivity
experiments to explore the climate system
dynamics that are most likely to account for the
variations observed in the palaeoenvironmental
record.
Additionally, corollary projects will:
1) use the aggregate African hyrax midden dataset
to carry out detailed data-model comparisons to
evaluate, modify and improve GCM performance,
and
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2) use GCMs to study the drivers and dynamics of
long-term climate change as observed in the hyrax
midden data. The pilot work supporting this
project has been done, but the basis must be
scaled up rapidly to develop models that can
accurately predict potential responses to future
climate change scenarios.
The development of hyrax middens as a
palaeoenvironmental archive will allow for both a
greatly enhanced understanding of how variations
in climate dynamics have impacted southern
African environments during the last 50,000 years,
as well as a detailed integration of southern
African records into conceptual and computerbased models of hemispheric and global climate
change; thus making possible a more complete
understanding of earth system dynamics as a
whole.
Along with the development of this project, I have
contributed to a few publications, some of which
time up the work relating to the 2006-2009
Leverhulme Trust project “Fossilised Herbivore
Middens: New Perspectives on SW African Climate
Change”:
Recent Publications
Chase, B.M., Meadows, M.E., Carr, A.S., Reimer, P.
J. (2010). Evidence for Holocene aridification in
southern Africa recorded in Namibian hyrax
middens: implications for African Monsoon
dynamics and the ‘African Humid Period’.
Quaternary Research 74: 36-45.
ABSTRACT: Presented here are stable nitrogen
isotope data from a rock hyrax (Procavia capensis)
middens from northwestern Namibia that record a
series of rapid aridification events beginning at ca.
3800 cal yr BP, and which mark a progressive
decrease in regional humidity across the Holocene.
Strong correlations exist between this record and
other terrestrial and marine archives from
southern Africa, indicating that the observed
pattern of climate change is regionally coherent.
Combined, these data indicate hemispheric
synchrony in tropical African climate change
during the Holocene, with similar trends
characterising the termination of the ‘African
Humid Period’ (AHP) in both the northern and
southern tropics. These findings run counter to the

widely accepted model of direct low-latitude
insolation forcing, which requires an anti-phase
relationship to exist between the hemispheres.
The combined dataset highlights: 1) the
importance of forcing mechanisms influencing the
high northern latitudes in effecting low-latitude
climate change in Africa, and 2) the potential
importance of solar forcing and variations in the
Earth's geomagnetic shield in determining both
long-term and rapid centennial-scale climate
changes, identifying a possible mechanism for the
variations marking the AHP termination in both
the southern and northern tropics.
Chase, B.M., Quick, L.J., Meadows, M.E., Scott, L.,
Thomas, D.S.G., Reimer, P.J. (2011). Late-glacial
interhemispheric climate dynamics revealed in
South African hyrax middens. Geology, 39: 19-22.
ABSTRACT: Our ability to identify the timing and
extent of past major climate fluctuations is central
to understanding changes in the global climate
system. Of the events that have occurred in recent
geological time, the Younger Dryas (YD, 13–11.5
ka), an abrupt return to near-glacial conditions
during the last glacial–interglacial transition (ca.
18–11.5 ka), is one of the most widely reported.
While this event is apparent throughout the
Northern Hemisphere (Peteet, 1995), evidence for
its occurrence in the Southern Hemisphere
remains equivocal due to a lack of well-dated
terrestrial records. Here we report high-resolution
stable carbon and nitrogen isotope records
obtained from a rock hyrax midden, revealing the
first unequivocal terrestrial manifestation of the
YD from the southern African subtropics. These
results provide key evidence for the relative
influence of the YD, and suggest that a subtropicaltemperate transition zone existed along the
oceanic Subtropical Front (∼41°S) across the
Southern Hemisphere, with the Northern
Hemisphere exerting a strong influence on all but
the higher latitudes of the Southern Hemisphere
after the Heinrich Stadial 1 (15 ka).
Quick, L.J., Chase, B.M., Meadows, M.E., Scott, L.,
Reimer, P. J. (2011). A 19.5 kyr vegetation history
from the central Cederberg Mountains, South
Africa: palynological evidence from rock hyrax
middens. Palaeogeography, Palaeoclimatology,
Palaeoecology 309: 253-270.
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Other papers represent collaborations with
colleagues in the Centre Nationale de Recherche
Scientifique:
Carré, M., Azzoug, M., Bentaleb, I., Chase, B.M.,
Fontugne, M., Jackson, D., Ledru, M.-P.,
Maldonado, A., Sachs, J.P. (2011). Mid-Holocene
background climate in the south-eastern Pacific
and its influence on South America. Quaternary
International.
ABSTRACT: The eastern tropical Pacific plays a key
role in the tropical atmospheric circulation and in
the global carbon cycle, and assessing the
sensitivity of this region to global climate changes
is a major challenge facing climatologists. Provided
here is a synthesis of proxy records of the mean
climate of the mid-Holocene (5–8 ka) along the
south eastern Pacific margin and four regions of
South America. These regions were selected for
the strength and stability of ENSO teleconnections,
and located outside the direct influence of the
intertropical convergence zone or the southern
westerlies in order to avoid the overprinting signal
of their insolation-related variations and focus on
the relationship between the eastern tropical
Pacific and South America. This study is based on a
review of published multiproxy data as well as new
isotopic data from the Peruvian and Chilean coast.
The available evidence indicates that sea-surface
temperatures were 1–4 °C cooler from the
Galapagos to the southern Peruvian coast as a
result of increased coastal upwelling forced by
changes in longshore windfields. The mean La
Niña-like conditions in the eastern South Pacific
were associated to aridity in southern Brazil and
along the whole South American Pacific coast from
central Chile to the Galapagos, and to wetter
conditions on the western central Andes. This
regional synthesis provides a coherent picture of
the South American mean climate that is very
similar to the modern precipitation pattern
observed during La Niña conditions, suggesting
that atmospheric teleconnections linking the South
Eastern Pacific to these continental areas were
similar in the middle Holocene.
And a synthesis of records from the Afro-Asian
monsoon region during Heinrich event1:

monsoon region during Heinrich event 1. Science
331: 1299-1302.
ABSTRACT: Between 18,000 and 15,000 years ago,
large amounts of ice and meltwater entered the
North Atlantic during Heinrich Stadial 1. This
caused substantial regional cooling, but major
climatic impacts also occurred in the tropics. Here,
we demonstrate that the height of this stadial,
about 17,000 to 16,000 years ago (Heinrich Event
1), coincided with one of the most extreme and
widespread megadroughts of the last 50,000 years
or more in the Afro-Asian monsoon region, with
potentially serious consequences for Paleolithic
cultures. Late Quaternary tropical drying
commonly is attributed to southward drift of the
Intertropical Convergence Zone, but the broad
geographic range of the H1 Megadrought suggests
that severe, systemic weakening of Afro-Asian
rainfall systems also occurred, probably in
response to sea surface cooling.

John Compton
Department of Geology, University of Cape Town
My research over the last couple of years has
focused on the impact of sea-level fluctuations on
the extent of the southern and western coastal
plains of South Africa. This research culminated in
the publication of a paper in Quaternary Science
Reviews "Pleistocene sea-level fluctuations and
human evolution on the southern coastal plain of
South Africa" (I attach the abstract of the paper
below).
I currently have a PhD student Hayley Cawthra (a
Council for Geoscience employee) working on the
geology of the shelf off Mossel Bay to document
the palaeoenvironments of the emergent shelf
during glacial periods. Hayley has received
National Geographic funding in collaboration with
Dr Curtis Marean from the USA in connection with
his work on the cave sites at Pinnacle Point. Hayley
is currently at sea collecting geophysical data of
the offshore for her project. Carla Mauger finished
her MSc on the dolomite from the Darling salt
pans and published the results in Sedimentology.
Caren Herbert finished her PhD on the Holocene

Stager, J. C., Ryves, D. B., Chase, B. M., Pausata, F.
S. R. (2011). Catastrophic drought in the Afro-Asian
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mudbelt and a paper on Holocene erosion was
published in 2010 in the journal The Holocene.
Recent Publications
Compton, J.S., Herbert, C.T., Hoffman, M.T.,
Schneider, R.R., Stuut, J.B. (2010). A tenfold
increase in the Orange River mean Holocene mud
flux: implications for soil erosion in South Africa.
The Holocene: 115–122.
ABSTRACT: Soil erosion poses a major threat to
sustainable agriculture in southern Africa but is
difficult to quantify. One measure of soil erosion is
the sediment flux of rivers. The Orange River is the
principal source of sediment to the western
margin of South Africa with an estimated mean
mud flux over the last 11 500 years (the Holocene
epoch) of 5.1 (3.2–7.4) million metric tons/year
(Mt/yr). A total of 43 gigatons (Gt; 1015 g)
representing 72% of the Holocene mud flux has
accumulated on the shelf in the Orange River
prodelta and mudbelt, a clayey fine silt deposit
focused on the inner to middle shelf. Only 8% (5
Gt) of the mud flux occurs in Holocene calcareous
ooze on the slope. Comparison of the clay to mud
ratio of offshore deposits with Orange River
suspended sediment and catchment soils indicates
that 20% (11 Gt) of the Holocene mud flux has
been lost as clay beyond the margin. The Orange
River mud flux prior to the building of large dams
(1930–1969) is ten times greater than the mean
Holocene mud flux and is reconciled with
estimates of soil erosion within the catchment. A
tenfold increase in the Orange River mud flux
implies up to a hundredfold increase in total soil
erosion depending on the extent of mud storage
over periods of decades to centuries within the
catchment. Erosion has shifted from areas of high
relief and rainfall of the Drakensberg escarpment
during the Holocene to intensely cultivated lands
of low relief having moderate to high rainfall in the
eastern catchment and to a lesser extent, grazing
areas of the southern Orange River catchment.
Compton, J.S. (2011). Pleistocene sea-level
fluctuations and human evolution on the southern
coastal plain of South Africa. Quaternary Science
Reviews 30: 506-527.
ABSTRACT: Humans evolved in Africa, but where
and how remain unclear. Here it is proposed that

the southern coastal plain (SCP) of South Africa
may have served as a geographical point of origin
through periodic expansion and contraction
(isolation) in response to glacial/interglacial
changes in sea level and climate. During
Pleistocene interglacial highstands when sea level
was above -75 m human populations were isolated
for periods of 360-3400 25-yr generations on the
SCP by the rugged mountains of the Cape Fold
Belt, climate and vegetation barriers. The SCP
expands five-fold as sea level falls from -75 to -120
m during glacial maxima to form a continuous,
unobstructed coastal plain accessible to the
interior. An expanded and wet glacial SCP may
have served as a refuge to humans and large
migratory herds and resulted in the mixing of
previously isolated groups. The expansive glacial
SCP habitat abruptly contracts, by as much as onethird in 300 yr, during the rapid rise in sea level
associated with glacial terminations. Rapid
flooding may have increased population density
and competition on the SCP to select for humans
who expanded their diet to include marine
resources or hunted large animals. Successful
adaptations developed on an isolated SCP are
predicted to widely disperse during glacial
terminations when the SCP rapidly contracts or
during the initial opening of the SCP in the
transition to glacial maxima. The hypothesis that
periodic expansion and contraction of the SCP, as
well as the coastal plain of North Africa,
contributed to the stepwise origin of our species
over the last 800 thousand years (kyr) is evaluated
by comparing the archeological, DNA and sea-level
records. These records generally support the
hypothesis, but more complete and well dated
records are required to resolve the extent to which
sea-level fluctuations influenced the complex
history of human evolution.
Mauger, C.L., Compton, J.S. (2011). Formation of
modern dolomite in hypersaline pans of the
Western Cape, South Africa. Sedimentology.
ABSTRACT: Authigenic calcite and dolomite and
biogenic aragonite occur in Holocene pan
sediments in a Mediterranean-type climate on the
western coastal plain of South Africa. Sediment
was analyzed from a late Pleistocene coastal pan
at Yzerfontein and four Holocene inland pans
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ranging from brackish to hypersaline. The pans are
between 0.08 and 0.14 km2 in size. The δ18OPDB
values of carbonate minerals in the pan sediments
range from −8.85 to −1.87‰ and indicate
precipitation from evaporative waters. Covariance
of total organic content and percentage carbonate
minerals, and the δ13CPDB values of pan carbonate
minerals (−5.56 to −2.41‰) suggest that organic
matter degradation is a significant source of
carbonate ions. The precipitation of the carbonate
minerals, especially dolomite, appears to be
mediated by sulphate-reducing bacteria in the
black sulphidic mud zone found in the brine-type
hypersaline pans. The knobbly, sub-spherical
texture of the carbonate minerals suggests that
the precipitation of the carbonate minerals,
particularly dolomite, is related to microbial
processes. The 87Sr/86Sr ratios of pan carbonate
minerals (0.7108 to 0.7116) are slightly higher than
modern sea water and indicate a predominantly
sea water (marine aerosol) source for calcium
(Ca2+) ions with relatively minor amounts of Ca2+
derived from the chemical weathering of bedrock.

Daryl Codron
Recent Publications
Codron, D., Clauss, M. (2010). Rumen physiology
constrains diet niche: linking digestive physiology
and food selection across wild ruminant species.
Canadian Journal of Zoology 88: 1129-1138.
ABSTRACT: We propose a hypothesis for digestive
constraints on the browsing and grazing options
available to ruminants: that the diet-niche range
(maximum and minimum grass intake) of a species
is dependent upon its predisposition to stratified
rumen contents, based on observations that this
characteristic is a critical step towards enhanced
fibre digestion and greater fluid throughput. We
compare a physiological (heterogeneity of ingesta
fluid content) and an anatomical (the intraruminal
papillation pattern) measure with dietary evidence
for a range of African and temperate species. Both
measures are strongly related to the mean
percentage of grass in species’ natural diets, as
well as to the maximum and minimum levels of
grass intake, respectively. The nature of these
effects implies a stratification-level threshold,

below which a species will not use a grass-based
diet, but above which grass consumption can
increase exponentially. However, above this
threshold, a minimum percentage of grass in the
diet is a prerequisite for optimal performance. We
argue that this second constraint is crucial, as it
depicts how a greater fluid throughput reduces
potential for detoxification of plant secondary
compounds, and therefore limits the maximum
amount of browse a stratifying species will
consume.
Copeland, S.R., Sponheimer, M., Lee-Thorp, J.A.,
de Ruiter, D.J., le Roux, P.J., Grimes, V., Codron, D.,
Codron, J., Berger, L., Richards, M.P. (2010). Using
strontium isotopes to study site accumulation
processes. Journal of Taphonomy. 8 (2-3): 115-127.
ABSTRACT: Strontium isotopes (87Sr/86Sr) in tooth
enamel reflect the geological substrate on which
an animal lived during tooth development.
Therefore, strontium isotopes of teeth in fossil
cave accumulations are potentially useful in
determining whether an animal was native to the
vicinity of the site or was brought in by other
agents such as predators from farther afield. In
this study, we tested the ability of strontium
isotopes to help determine the origins of fossil
rodents in Gladysvale Cave, South Africa. First,
biologically available 87Sr/86Sr ratios were
established using modern plants recovered from
three geologically distinct areas, the Malmani
dolomite, the Hekpoort andesite/basalt, and the
Timeball Hill shale, all of which were found to be
significantly different. Strontium isotope values
were then measured on tooth enamel of rodents
from a modern barn owl (Tyto alba) roost in
Gladysvale Cave. The results clearly distinguished
modern owl roost rodents that came from local
dolomite (67%) versus those from other geological
zones. We then measured strontium isotope
values of enamel from 14 fossil rodent teeth from
Gladysvale Cave. The average and range of values
for the fossil rodents is similar to that of the
modern owl roost rodents. Fifty-seven percent of
the fossil rodents probably derived from the local
dolomite, while others were brought in from at
least 0.8 km away. A pilot study of 87Sr/86Sr ratios
of fossil rodent teeth from Swartkrans Member 1
and Sterkfontein Member 4 indicates that 81% and
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55% of those rodents, respectively, are from the
local dolomite substrate. Overall, this study shows
that strontium isotopes can be a useful tool in
taphonomic analyses by identifying non-local
individuals, and has great potential for elucidating
more of the taphonomic history of fossil
accumulations in the dolomitic cave sites of South
Africa.
Codron, D., Codron, J., Sponheimer, M.,
Bernasconi, S.M., Clauss, M. (2011). When animals
are not quite what they eat: Diet digestibility
influences 13C-incorporation rates and apparent
discrimination in a mixed-feeding herbivore.
Canadian Journal Zoology. 89: 453-465.
ABSTRACT: The stable carbon isotope composition
of animal tissues represents the weighted sum of
the variety of food sources eaten. If sources differ
in digestibility, tissues may overrepresent intake of
more digestible items and faeces may
overrepresent less digestible items. We tested this
idea using whole blood and faeces of goats (Capra
hircus L., 1758) fed different food mixtures of C3
lucerne (Medicago sativa L.) and C4 grass
(Themeda triandra Forssk.). Although blood and
13
C values were broadly consistent with
diet, results indicate mismatch between consumer
and diet isotope compositions: both materials
overrepresented the C3 (lucerne) component of
diets. Lucerne had lower fibre digestibility than T.
triandra, which explains the results for faeces,
whereas underrepresentation of dietary C4 in
blood is consistent with low protein content of the
grass hay. A diet switch experiment revealed an
13
important difference in C-incorporation rates
across diets, which were slower for grass than
lucerne diets, and in fact equilibrium states were
not reached for all diets. Although more research
is needed to link digestive kinetics with isotope
incorporation, these results provide evidence for
nonlinear relationships between consumers and
their diets, invoking concerns about the
conceptual value of “discrimination factors” as the
prime currency for contemporary isotope ecology.
Codron, J., Codron, D., Lee-Thorp, J.A.,
Sponheimer, M., Kirkman, K., Duffy, K.J., Sealy, J.
(2011). Landscape-scale feeding patterns of
African elephant inferred from carbon isotope
analysis of feces. Oecologia 165: 89-99.

ABSTRACT: The African elephant (Loxodonta
africana) is a large-bodied, generalist herbivore
that eats both browse and grass. The proportions
of browse and grass consumed are largely
expected to reflect the relative availability of these
resources. We investigated variations in browse
(C3 biomass) and grass (C4) intake of the African
elephant across seasons and habitats by stable
carbon isotope analysis of elephant feces collected
from Kruger National Park, South Africa. The
results reflect a shift in diet from higher C4 grass
intake during wet season months to more C3
browse-dominated diets in the dry season.
Seasonal trends were correlated with changes in
rainfall and with nitrogen (%N) content of available
grasses, supporting predictions that grass is
favored when its availability and nutritional value
increase. However, switches to dry season
browsing were significantly smaller in woodland
and grassland habitats where tree communities
are dominated by mopane (Colophospermum
mopane), suggesting that grasses were favored
here even in the dry season. Regional differences
in diet did not reflect differences in grass biomass,
tree density, or canopy cover. There was a
consistent relationship between %C4 intake and
tree species diversity, implying that extensive
browsing is avoided in habitats characterized by
low tree species diversity and strong dominance
patterns, i.e., mopane-dominated habitats.
Although mopane is known to be a preferred
species, maintaining dietary diversity appears to
be a constraint to elephants, which they can
overcome by supplementing their diets with less
abundant resources (dry season grass). Such
variations in feeding behavior likely influence the
degree of impact on plant communities and can
therefore provide key information for managing
elephants over large, spatially diverse, areas.
Hummel, J., Findeisen, E., Südekum, K-H., Ruf, I.,
Kaiser, T. M., Bucher, M., Clauss, M., Codron, D.
(2011). Another one bites the dust - faecal silica
levels in large herbivores correlate with
hypsodonty. Proceedings of the Royal Society B:
Biological Sciences 278: 1742-1747.
ABSTRACT: The circumstances of the evolution of
hypsodonty (¼ high-crowned teeth) are a bone of
contention. Hypsodonty is usually linked to diet
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abrasiveness, either from siliceous phytoliths
(monocotyledons)
or
from
grit
(dusty
environments).
However,
any
empirical
quantitative approach testing the relation of
ingested silica and hypsodonty is lacking. In this
study, faecal silica content was quantified as acid
detergent insoluble ash and used as proxy for silica
ingested by large African herbivores of different
digestive types, feeding strategies and hypsodonty
levels. Separate sample sets were used for the dry
(n = 15 species) and wet (n = 13 species) season.
Average faecal silica contents were 17–46 g kg-1
dry matter (DM) for browsing and 52–163 g kg-1
DM for grazing herbivores. No difference was
-1
detected between the wet (97.5+14.4 g kg DM)
-1
and dry season (93.5+13.7 g kg DM) faecal silica.
In a phylogenetically controlled analysis, a strong
positive correlation (dry season r = 0.80, p <
0.0005; wet season r = 0.74,p < 0.005) was found
between hypsodonty index and faecal silica levels.
While surprisingly our results do not indicate
major seasonal changes in silica ingested, the
correlation of faecal silica and hypsodonty
supports a scenario of a dominant role of abrasive
silica in the evolution of high-crowned teeth.
Copeland, S.R., Sponheimer, M., de Ruiter, D. J.,
Lee-Thorp, J.A., Codron, D., le Roux, P. J., Grimes,
V., Richards, M.P. (2011). Strontium isotope
evidence for landscape use by early hominins.
Nature 474: 76-79.
ABSTRACT: Ranging and residence patterns among
early hominins have been indirectly inferred from
morphology, stone-tool sourcing, referential
models and phylogenetic models. However, the
highly uncertain nature of such reconstructions
limits our understanding of early hominin ecology,
biology, social structure and evolution. We
investigated landscape use in Australopithecus
africanus and Paranthropus robustus from the
Sterkfontein and Swartkrans cave sites in South
Africa using strontium isotope analysis, a method
that can help to identify the geological substrate
on which an animal lived during tooth
mineralization. Here we show that a higher
proportion of small hominins than large hominins
had non-local strontium isotope compositions.
Given the relatively high levels of sexual
dimorphism in early hominins, the smaller teeth

are likely to represent female individuals, thus
indicating that females were more likely than
males to disperse from their natal groups. This is
similar to the dispersal pattern found in
chimpanzees, bonobos and many human groups,
but dissimilar from that of most gorillas and other
primates. The small proportion of demonstrably
non-local large hominin individuals could indicate
that male australopiths had relatively small home
ranges, or that they preferred dolomitic
landscapes.
Müller, D.W.H., Codron, D., Werner, J., Fritz, J.,
Hummel, J., Griebeler, E.M., Clauss, M. (2011).
Dichotomy of eutherian reproduction and
metabolism. Oikos
ABSTRACT: How anatomical, physiological and
ecological (life history) features scale with body
mass is a fundamental question in biology. There is
an ongoing debate in the scientific literature
whether allometric scaling follows a universal
pattern that can be described in a single model, or
differs between groups. However, recently some
analyses were published demonstrating a change
in scaling across the body mass range: brain-size
allometry of mammals indicates that scaling
follows a curvilinear pattern in double-logarithmic
space, and a quadratic pattern in doublelogarithmic space was found in one of the largest
physiological datasets, on basal metabolic rate
(MR) in mammals. Here, we analysed a variety of
independent datasets on anatomical, physiological
and ecological characteristics in mammals, birds
and reptiles to answer the question whether the
quadratic scaling is a universal biological law, or a
pattern unique to mammals. The pattern was
present in mammalian basal and field MR, brain
size, and reproduction parameters, but neither in
other organ allometries in mammals, nor in the
scaling of MR in birds and reptiles. However, the
curvature was better explained by separate
allometric scaling of three different mammalian
reproduction strategies: marsupials, and eutherian
mammals with one and with many offspring. The
two latter strategies are distributed unequally over
the body mass range in eutherian mammals. Our
findings show that a quadratic model, as well as a
traditional allometric model with a universal
scaling exponent (such as 0.67 or 0.75), may be
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inappropriate in mammals as they are a result of
different scalings within these three reproductive
groups. We propose that the observed distribution
pattern is the result of the eutherian mammal
clade’s uniquely pronounced dichotomy of
reproductive strategies.
Müller, D.W.H., Caton, J., Codron, D., Schwarm, A.,
Lentle, R., Streich, W.J., Hummel, J., Clauss, M.
(2011). Phylogenetic constraints on digesta
separation: variation in fluid throughput in the
digestive tract in mammalian herbivores.
Comparative Biochemistry and Physiology A.
160(2): 207-220.
ABSTRACT: The relevance of the mean retention
time (MRT)
of particles through the
gastrointestinal tract (GIT) is well understood and
MRTparticleGIT is an important parameter in
digestion models. Solute markers have been used
to estimate MRTsoluteGIT (or ‘fluid passage’) in
animals, but the relevance of this measure is less
evident and is usually sought in its relation to
MRTparticleGIT. The ratio between the two measures
indicates the degree of ‘digesta washing’, with
little washing occurring at ratios of 1, aborad
washing at ratios N1 (where the solute marker
travels faster than the particle marker), and orad
(retrograde) washing at ratios b1 (where the
solute marker travels slower than the particle
marker). We analysed digesta washing in a dataset
of 98 mammalian species including man of
different digestion types (caecum, colon and
nonruminant foregut fermenters, and ruminants),
controlling for phylogeny; a subset of 72 species
allowed testing for the influence of food intake
level. The results indicate that MRTsoluteGIT and the
degree of digesta washing are related to digestion
type, whereas variation in MRTparticleGIT is
influenced mainly by effects of body mass and
food intake. Thus, fluid throughput and digesta
washing emerge as important correlates of
digestive anatomy. Most importantly, primates
appear constrained to little digesta washing
compared to non-primate mammalian herbivores,
regardless of their digestion type. These results
may help explain the absence of primates from
certain herbivore niches and represent a drastic
example of a physiologic limitation in a
phylogenetic group. More experimental research is

required to illuminate relative benefits and costs
of digesta washing.
Clauss, M., Lechner, I., Barboza, P., Collins, W.,
Tervoort, T.A., Südekum, K-H., Codron, D.,
Hummel, J. (2011). The effect of size and density
on the mean retention time of particles in the
reticulorumen of cattle (Bos primigenius f. taurus),
muskoxen (Ovibos moschatus) and moose (Alces
alces). British Journal of Nutrition 105: 634-644.
ABSTRACT:
Particle
passage
from
the
reticulorumen (RR) depends on particle density
and size. Forage particle density and size are
related and change over time in the RR. Particle
density mainly influences sorting in the reticulum,
whereas particle size influences particle retention
in the fibre mat of stratified rumen contents
(‘filter-bed’ effect). We investigated these effects
independently, by inserting plastic particles of
different sizes (1, 10 and 20mm) and densities
(1·03, 1·20 and 1·44 mg/ml) in the RR of cattle (Bos
primigenius f. taurus) as a pilot study, and of
muskoxen (Ovibos moschatus; n 4) and moose
(Alces alces; n 2) both fed two diets (browse and
grass). Faeces were analysed for plastic residues
for 13 d after dosing to calculate mean retention
times (MRT). The results confirmed previous
findings of differences in absolute MRT between
species. Comparing muskoxen with moose, there
was no difference in the effect of particle density
on the MRT between species but particle size had
a more pronounced effect on the MRT in
muskoxen than in moose. This indicated a stronger
‘filter-bed effect’ in muskoxen, in accord with the
reports of stratified RR contents in this species v.
the absence of RR content stratification in moose.
Low-density particles were retained longer in both
species fed on grass diets, indicating a contribution
of forage type to the ‘filter-bed effect’. The results
indicate that retention based on particle size may
differ between ruminant species, depending on
the presence of a fibre mat in the RR, whereas the
density-dependent mechanism of sedimentation in
the RR is rather constant across species.
Tschudin, A., Clauss, M., Codron, D., Hatt, J.M.
(2011). Preference of rabbits for drinking from
open dishes versus nipple drinkers. Veterinary
Record 168: 190-191. Short Communication.
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Tschudin, A., Clauss, M., Codron, D., Hatt, J.M.
(2011). Water intake in domestic rabbits
(Oryctolagus cuniculus) from open dishes and
nipple drinkers under different water and feeding
regimes. Journal of Animal Physiology and Animal
Nutrition. 95: 499-511.
ABSTRACT: Rabbits (Oryctolagus cuniculus) are
often presented suffering from urolithiasis. A high
water intake is important in the prophylaxis of
uroliths. We investigated the influence factors for
water intake using 12 rabbits subjected to
different feed and water regimes with practical
relevance: Hay, fresh parsley, a seed mix and two
different pelleted feed were offered in diverse
combinations. Water was provided either by open
dish or nipple drinker. Water was accessible ad
libitum except for four treatments with 6 h or 12 h
water access. Under the different feeding regimes,
the drinker had no influence on water intake, but
faecal dry matter content was significantly higher
with nipple drinkers [60.0 ± 2.1 vs. 57.2 ± 2.1% of
wet weight (mean ± 95% confidence interval), p =
0.003]. Dry food led to a higher drinking water
intake but total water intake was still lower than
with addition of ‘fresh’ food. With restricted water
access, rabbits exhibited a significantly higher
water intake with open dishes compared with
nipple drinkers (54.9 ± 9.8 vs. 48.1 ± 8.2
g/kg0.75/day (mean ± 95% confidence interval), p =
0.04). High proportions of fresh parsley or hay in
the diet enhanced total water intake and urine
output, and led to lower urinary dry matter
content and lower urinary calcium concentrations.
Restricted access to drinkers led to a decreased
total daily water intake and increased dry matter
content of urine and faeces. For optimal water
provision and urolith prophylaxis, we recommend
a diet with a high ‘fresh food’ proportion as well as
additionally hay ad libitum with free water access,
offered in an open bowl.
Clauss, M., Lunt, N., Ortmann, S., Plowman, A.,
Codron, D., Hummel, J. (2011). Fluid and particle
passage in three duiker species. European Journal
of Wildlife Research. 57:143-148
ABSTRACT: Ruminants are characterised by two
different types of reticulorumen (RR) physiology.
‘Cattle-type’ ruminants have, amongst other
features such as RR contents stratification and a

heterogenous intraruminal papillation, a distinct
difference between the mean retention time
(MRT) of small particles and fluids (the ratio is
called the selectivity factor, SF). ‘Moose-type’
ruminants have RR contents that are less stratified,
a more homogenous intraruminal papillation and
low SFs, indicating less difference in the MRT of
small particles and fluids. To date, physiological
data indicating a ‘moose-type’ physiology have
only been measured in giraffids and Odocoilean
cervids, raising the question whether it is limited
to these taxonomic groups only. Here, we
measured MRTs of fluids and particles in five
duikers (Bovidae, Cephalophinae) from three
species (Sylvicapra
grimmia, Cephalophus
monticola and Cephalophus sylvicultor) and found
SFs in the RR of 1.27±0.18—well within the range
of these other browsers. These results are the first
physiological indication that a ‘moose-type’
physiology may also occur in bovid species and
thus might represent a true convergent
adaptation.
Codron D., Hull J., Brink J.S., Codron J., Ward, D.,
Clauss, M. (in press). Influence of competition on
niche dynamics of syntopic grazing ungulates:
contrasting the predictions of habitat selection
models using stable isotope analysis. Evolutionary
Ecology Research 13.

Carlos Cordova
Oklahoma State University
My research in southern Africa focuses primarily
on modern phytolith assemblage variations across
climatic zones and biomes (Fig. 1). My goal is to
build a phytolith-based protocol for reconstructing
past climatic and biome fluctuations, as well as
establishing a base for a paleo-grazing model. Also,
in collaboration with various local and
international colleagues I am analyzing phytoliths
from various Quaternary sedimentary sequences
at various sites in South Africa and Botswana
(triangles in Fig. 1). These sites include:
Elandsfontein and Spreeuwal (West Coast). These
two localities contain artifacts and faunal remains
dated to the late ESA and MSA, respectively. The
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work is carried out in collaboration with Graham
Avery (Iziko South African Museum, Cape Town).
Uniondale (W. Cape) and Louterwater (E.Cape).
Located in the all-year rainfall zone, these localities
occupy
the
transition
between
Fynbos/Renosterveld and Succulent Karoo.
Phytolith data from these localities present a
possibility for investigating climatic and biome
boundary shifts during the terminal Pleistocene
and Holocene. I am collaborating with Louis Scott
(UOFS), Peter Holmes (UOFS), Andy Carr (U.
Leicester) and Mark Bateman (U. Sheffield).
Lake Ngami (northern Botswana). Located
southwest of the Okavango Delta, this lake is
located at the transition of the dry savanna of
Ngamiland and the Kalahari, the Mopane savanna,
and the delta wetlands. I am working on phytoliths
and pollen from a 13-ka sediment core in
collaboration with Louis Scott (UOFS).
Lake Mbabe Basin (northwestern Botswana).
Paleoshores in the Mbabe Basin indicate an
extensive lake in what is now a dry depression
with a small wetland at its southern end. I am
analyzing phytoliths from a 67-ka sedimentary
sequence. Phytolith work is paired with analyses of
stable carbon isotopes, C-N ratios, and diatoms. .
It is expected that data will provide some
information on the hydrological and climatic
changes through glacial stages in this part of the
African tropics. My collaborator is Eliot Atekwana
(Oklahoma State University-Department of
Geology) and his students.

Figure 1. South African soil-surface sampling for
phytoliths and Quaternary sequence sections, and
Botswanan lake cores.
Recent Publications
Cordova, C.E., Scott, L. (2010). The potential of
Poaceae, Cyperaceae, and Restionaceae phytoliths
to reflect past environmental conditions in South
Africa. Palaeoecology of Africa 30: 107-133.
Volume edited by Jürgen Runge.
ABSTRACT: This paper explores the potential of
diagnostic phytoliths in the Poaceae, Cyperaceae
and Restionaceae of South Africa to define their
bioclimatic indicator value for palaeoecological
reconstructions. It includes an assessment of the
morphological aspects of the grass silica short cells
(GSSC) in C3 grass subfamilies (Pooideae,
Danthonioideae, and Ehrhartoideae) and C4 grass
subfamilies (Panicoideae, Chloridoideae and
Aristidoideae) stressing their biogeographic
distribution and diagnostic advantages and
limitations. This initial assessment shows that
selected GSSCas well as sedge and restio phytoliths
are potential indicators of climatic variables such
as total annual precipitation, rainfall seasonality,
rainfall variability and summer temperatures.
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Further, we propose that a regionally based
protocol for graminoid phytolith interpretation can
potentially assess the expansion of the winter
rainfall zone during the cold stages of the
Pleistocene.

Jemma Finch
University of KwaZulu-Natal
The following MSc research projects are being
conducted within the School of Environmental
Science at the University of KwaZulu-Natal under
the joint supervision of Trevor Hill and Jemma
Finch. Jared Lodder has submitted his MSc thesis
on the palaeoenvironmental history of the
Cathedral Peak area for examination. Anel Geer is
conducting an MSc focused on the vegetation
history of Dartmoor Vlei in the Karkloof area of the
KZN Midlands. Anel is making use of palynological
techniques to investigate a 12,000-yr sedimentary
record from a montane wetland site. This project is
co-funded by PAST and the SANBI Grasslands
Programme. Kate Strachan has commenced her
Masters research which is focused on the
reconstruction of relative sea-level change using
salt marsh foraminifera from the Kariega Estuary in
the Eastern Cape. This work is supported by an
NRF Scarce Skills Bursary and is being conducted in
conjunction with Rob Barnett, a researcher based
at the University of Plymouth.
Recent Publications
Finch, J., Marchant, R. (2011). A palaeoecological
investigation into the role of fire and human
activity in the development of montane grasslands
in East Africa. Vegetation History and
Archaeobotany 20: 109–124.
ABSTRACT: Human activity has been widely
implicated in the origin and expansion of montane
grasslands in East Africa, yet little palaeoecological
evidence exists to test whether these grasslands
are natural or secondary. Pollen and charcoal data
derived from two Holocene records in the Eastern
Arc Mountains of Tanzania are used as a case
study to investigate the supposed secondary
nature of montane grasslands in Africa. Fossil

pollen data are used to detect vegetation change,
and charcoal analysis is used to reconstruct fire
history. The records indicate long-term persistence
of grasslands which, coupled with a lack of
evidence of human activity, suggests that these
grasslands are not secondary. These data support
the hypothesis that grasslands are an ancient and
primary component of montane vegetation in
Africa, but that they experienced some expansion
during the late Holocene as a result of changing
fire regime.

Klaus Heine
Department of Physical Geography, University of
Regensburg
Recent Publications
Heine, K. & Völkel, J. (2010). Soil clay minerals in
Namibia and their significance for the terrestrial
and marine past global change research. - African
Study Monographs (Kyoto), Suppl. 40: 15-34.
ABSTRACT: We delineated seven soil clay mineral
provinces in Namibia. Many individual clay mineral
assemblages occur in fluvial, pan, cave and other
environments. Previous researchers have used clay
mineral
compositions
as
evidence
for
palaeoenvironmental
reconstructions,
often
without analyzing the formation, the transport and
the deposition of these clay minerals. In Namibia,
rates of erosion and denudation by water and
wind have been very small since early Quaternary
times. During the Quaternary, the clay mineral
assemblages of the seven provinces and of
individual clay mineral deposits did not change
significantly. Palaeoenvironmental reconstructions
have to consider these small rates of erosion,
especially if clay minerals were transported by
water and/or wind from their source area to
distant regions (e.g., the ocean). Changes in
marine clay mineral compositions may not reflect
climate change, but can be caused by changes in
the ratio of fluvial to Aeolian transport. If the
changes in the transport mode are known, these
changes
can
be
interpreted
palaeoenvironmentally. Future researchers have
to decipher quantity and quality of the fluvial and
aeolian dust transport (clay minerals, pollen, etc.)
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over southwestern Africa and the Benguela
Current area.
Heine, K. (2010). How it all began – Eduard M. van
Zinderen Bakker and Palaeoecology of Africa. –
Palaeoecology of Africa 30: 1-7.
Heine, K. (2010). Climate reconstructions based on
fluvial deposits in hyper-arid desert environments:
the Namib case. – Palaeoecology of Africa 30: 2752.
ABSTRACT: This review focuses on arid fluvial
sedimentary systems of the Namib Desert. The
fluvial deposits of the Namib Desert can provide
proxy data for palaeoclimates assuming that
critical reappraisal is done of all sediment facies
previously interpreted as having been deposited
under flash floods, still water, dammed lakes,
waning floods, and the like. Furthermore, it is
important to critically evaluate the ages of the
fluvial deposits. If well-dated and poor-dated
climate records from the Namib region are
compared chronologically without evaluating the
quality on which the records depend, errors in
palaeoclimatic interpretations cannot be avoided.
The review of the Homeb Silts (Kuiseb River) and
the Amspoort Silts (Hoanib River) should urge
future researchers to critically reexamine existing
palaeoclimate databases from the Namib (and
Southern Africa) and to generate much subtler
interpretations to explain their palaeoclimatic
evidence.
Heine, K. (2010). Dürren, Bevölkerungskollaps und
Bodenerosion:
Epidemien
und
Umweltveränderungen in Zentralmexiko vor 400
bis 500 Jahren. – Geoöko 31: 162-197.
ABSTACT: Recently, there has been growing
interest in historical megadroughts, arising from a
variety
of
motivations;
these
include
documentation of the past climatic record, impact
of such climatic events on past environments and
civilizations,
the
possibility
of
future
megadroughts, and their interaction with the
greenhouse effect (Hunt & Elliott 2002, Rees
th
2005). Here I show that the 16 century Mexican
megadrought caused a population collapse
resulting in abandonment of cultivated areas with

consequences for soil erosion processes and
environmental change. The relationship between
climate and accelerated soil erosion (sediment
yield) in central Mexico was modulated by
population fluctuations in the areas of summerth
rain-fed agriculture. In the 16 century, in central
Mexico a climatically (megadrought) driven
epidemic (cocolitzli) caused a population collapse
which in turn resulted in an abandonment of
cultivated land, reforestation/recovery of natural
vegetation and retardation of soil erosion
processes. There is no evidence from any central
Mexican site that we have investigated, to suggest
that climatic change and/or climatic hazards (e.g.
droughts) had had a significant, direct impact on
erosion rates.
Heine, K. (2011). Late Quaternary Glaciations of
Ecuador. - In: Ehlers, J., Gibbard, P.L. & Hughes,
P.D. (eds.): Quaternary Glaciations – Extent and
Chronology, Part IV – A Closer Look. p. 803-813.
Developments in Quaternary Science 15.
Amsterdam (Elsevier).
ABSTRACT: In addition to La Frenierre et al. (in
press), Rodbell et al. (2009) and Mark et al. (2004)
on late Quaternary glaciations in Ecuador, Peru
and Bolivia some observations are presented here
regarding the age control of the mapped glacial
limits in Ecuador (Fig. 1). Dating is based on
radiocarbon ages. Surface exposure dating is not
applied to glacial deposits to date (Smith et al.
2008). Glacial sediments can be differentiated
based
on
their
altitude,
morphology,
tephrostratigraphy, degree of weathering and
radiocarbon, as well as U/Th dating. Distinctive
moraine systems in Ecuador date from the antepenultimate glaciation, the penultimate glaciation,
the middle/early Last Glaciation, the early Last
Glacial Maximum (LGM), the Late-glacial, the late
Younger Dryas/early Holocene and the Neoglacial
(Heine, 1995a, 1995b, 2000). On the basis of
weathering and radiocarbon dating, the massive
moraines of the Ecuadorian Andes, commonly
thought to be of LGM age, have been found to be
older and were formed during the middle/early
Last Glaciation and the penultimate glaciation.
Heine, K. (2011). Late Quaternary glaciations in
Bolivia: Comments on some new approaches to
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dating morainic sequences. - In: Ehlers, J., Gibbard,
P.L. & Hughes, P.D. (eds.): Quaternary Glaciations –
Extent and Chronology, Part IV – A Closer Look. p.
757-772. Developments in Quaternary Science 15.
Amsterdam (Elsevier).
ABSTACT: In addition to La Frenierre et al. (in
press), Rodbell et al. (2009) and Mark et al. (2004)
on Quaternary glaciations in Bolivia some
observations are presented here regarding the age
control of the mapped glacial limits in Bolivia (Fig.
1). Dating is based on radiocarbon ages. Surface
exposure dating was applied to glacial deposits by
Smith et al. (2008), R. Zech et al. (2007, 2008) and
J. Zech et al. (2009). Glacial sediments can be
differentiated based on their altitude, morphology,
tephrostratigraphy, degree of weathering and
radiocarbon dating as well as by their relative
stratigraphic position within the overall
geomorphic setting. Distinctive moraine systems in
Bolivia date from the ante-penultimate glaciation,
the penultimate glaciation, the middle/early Last
Glaciation, the early Last Glacial Maximum (LGM),
the Lateglacial, the late Younger Dryas/early
Holocene and the Neoglacial (Heine, 1996, 2000,
2004). On the basis of weathering, relative
stratigraphic position within glacial, periglacial and
fluvial deposits and features, and stratigraphically
relevant radiocarbon dating, the massive moraines
of the Ecuadorian Andes, commonly thought to be
of LGM age and dated by SED (surface exposure
dating) to MIS (marine isotope stage) 3/2 and 2,
respectively, have been found to be older and
were formed before the local LGM (last glacial
maximum). The SED results are discussed in detail.
Vázquez-Selem, L. & Heine, K. (2011): Late
Quaternary Glaciation of Mexico. - In: Ehlers, J.,
Gibbard, P.L. & Hughes, P.D. (eds.): Quaternary
Glaciations – Extent and Chronology, Part IV – A
Closer Look. p. 849-861. Developments in
Quaternary Science 15. Amsterdam (Elsevier).
ABSTACT: The high stratovolcanoes of central
Mexico (~19°N) have a record of late Quaternary
glaciation relevant for the northern tropics. The
glacial chronology is based mainly on glacial
landforms of Iztaccíhuatl (5,282 m, 19°10’N,
98°40’W), Nevado de Toluca (4,558 m, 19°08’N,
99°45’W), and La Malinche (4,461 m, 19°14’N,

98°00’W), supplemented by the recently studied
records of Tancítaro (3842 m,19°25’N, 102°19’W)
and Cofre de Perote (4,282 m, 19°29’N, 97°09’W).
Morphostratigraphy,
tephrochronology
and
36
cosmogenic
Cl exposure ages provide the
chronologic support. On Iztaccíhuatl the most
extensive recorded advance (Nexcoalango)
occurred during marine isotope stage 6 (MIS-6) at
~190 ka and reached ~3000 m. Iztaccíhuatl lacks
clear evidence of Wisconsinan glaciation prior to
21 ka BP. The local late Pleistocene glacial
maximum occurred around the last global glacial
maximum (LGGM). A first pulse (Hueyatlaco-1
advance) peaked at 21 - 17.5 ka and a second one
(Hueyatlaco-2) at ~17 - 14.5 ka. Valley glaciers
reached ca. 3400 - 3500 m. Recessional moraines
developed from 14.5 to 13.5 ka, followed by a
rapid glacier retreat at 13 - 12 ka. Glaciers peaked
again at ~12 ka reaching ca. 3800 m (Milpulco-1),
and built recessional moraines until ~10 ka.
Between ~8.5 and 7.5 ka glaciers formed small but
distinctive moraines above 4000 m (Milpulco-2).
No evidence of glacier expansion was found
between Milpulco-2 deposits and the massive
moraines of <1 ka (Ayoloco) located at 4300 - 4700
m. The equilibrium line altitudes (ELA) of glaciers
for the five Wisconsinan advances on Iztaccíhuatl
were located 1030 m, 930 m, 730 m, 550 m and
250 m, respectively, below the modern (1960 A.D.)
ELA. Correlations between the glacial record of
Iztaccíhuatl and other glacial sequences are
presented. Evidence of Pleistocene glaciation
recently found on Cerro Potosí (3715 m, 24°53’N,
100°14’W) in northeastern Mexico is compatible
with ELAs in central Mexico at 21 - 14 ka. The
overall pattern of glaciation in the region is similar
to those of mid-latitude North America and
tropical South America, thus supporting the
general synchroneity of major climatic events. A
temperature decrease of 5 - 9°C estimated from
Hueyatlaco-1 ELA supports marked cooling over
tropical land and oceans during the LGGM. Lower
ELAs near the Pacific Ocean support the
hypothesis of increased moisture supply from the
Westerlies during the LGGM. Available evidence
indicates glacier expansion during the second half
of theYounger Dryas. A global early-to-mid
Holocene event (8.2 cal kyr event) is coeval with
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Milpulco-2 advance, and the Ayoloco advance is
contemporaneous with the Little Ice Age.
Reuther, A.U., Fiebig, M., Jerz, H., Ivy-Ochs, S.,
Kubik, P.W., Reitner, J. & Heine, K. (2011).
Deglaciation of a large piedmont lobe glacier in
comparison with a small mountain glacier – new
insight from surface exposure dating. Two studies
from SE Germany. – Eiszeitalter und Gegenwart 60
(2-3): 248-269.
ABSTACT: 10Be surface exposure ages of moraine
boulders deposited during the maximum Wurmian
ice extent and the deglaciation period in two
different glacial environments show different age
distributions despite similar climatic boundary
conditions. A consistent and precise late Wurmian
chronostratigraphy was derived from deposits of a
small valley glacier in the Bavarian Forest.
Exposure ages from terminal moraines of the IsarLoisach and the Inn glacier in the Eastern Alps
indicate a moraine deposition well before 18.0±1.9
ka and moraine stabilization throughout the late
glacial. Both glacial systems reached their
maximum Wurmian ice extent during the late
Wurmian. Despite this broad synchronicity, the
response time to climatic fluctuations of the valley
glacier in comparison to that of the piedmont
glacier system is different, with the valley glacier
being more sensitive to climatic signals.
Synchronicity of the late glacial readvance in the
Bavarian Forest and the Eastern Alps was reached
during 16–15 ka (Gschnitz advance), when only
valley glaciers existed in both regions. The age
distributions determined for either of these glacial
environments originate likely in glacier ice
dynamics and geomorphic processes affecting
moraine stabilization acting differently in each
setting. Our data gives insight into landscape
stability and moraine degradation in different
glacial environments and has implications for
sampling strategies and data interpretation for
glacial exposure ages.
Heine, K. & Völkel, J. (in press). Extreme floods
around AD 1700 in the northern Namib Desert,
Namibia, and in the Orange River catchment,
South Africa, forced by a decrease of solar
irradiation during the Little Ice Age? - Geographica
Polonica.

ABSTRACT: We review recent advances in the
study of palaeofloods and in the reconstructions of
climate features from sedimentary archives in the
Namib Desert. Global environments are known to
have varied over the past millennia, but the spatial
patterns of these variations have remained poorly
understood. We used palaeoflood sediments to
reconstruct rainfall patterns over the last 500
years (Little Ice Age). During the Little Ice Age, the
northern Namib Desert and the Orange River
catchment experienced
palaeofloods that
exceeded those of the millennium prior and of the
two centuries since. During the last two centuries,
floods remained well below Little Ice Age
maximum levels. The patterns of hydrological
changes imply dynamic responses of rainfall to
solar irradiance forcing changes involving the
Benguela El Niño oscillation.
Hürkamp, K., Völkel, J., Heine, K., Bens, O.,
Leopold, M. & Winkelbauer, J. (in press). Late
Quaternary Environmental Changes from Aeolian
and Fluvial Geoarchives in the Southwestern
Kalahari, South Africa: Implications for African
Intertropical Convergence Zone (ITCZ) and
Southern Hemisphere Westerly Winds (SWW)
Dynamics. – South African Journal of Geology.
ABSTRACT: Precipitation in southern Africa and
specifically in the southwest Kalahari – tropical
summer rains in the north and the east, and
extratropical winter rains in the southwest – is
strongly influenced by a common climate force
that also governs the seasonal shift of the
Intertropical Convergence Zone (ITCZ). However,
the displacement of the southern ITCZ since the
Last Glacial Maximum (LGM, ca. 22 to 18 ka) is
controversial. We present new field results, 14Cand optically stimulated luminescence (OSL)-data
on fluvial and aeolian geoarchives in the
catchment area of the lower Molopo River,
southwest Kalahari, which indicate different
periods of aeolian and fluvial activity in the last 40
ka. Based on our new data, we present a
reconstruction of the late Quaternary climatic
dynamics and a conceptual model indicating a
southward shift of the ITCZ during the LGM,
contemporaneously with a northward shift of the
westerlies. This model implies that since 24 ka the
southwest Kalahari has received summer and
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winter rains, which resulted in pluvial conditions
that annually led to pan flooding throughout most
of the year, cessation of lunette dune
development due to stagnated deflation, and
onset of perennial flow in a part of the lower
Molopo River south of the Nossob-Molopo
confluence. In addition, glacial climate circulation
patterns over the southern African subcontinent
can further resolve controversies about
palaeoclimate reconstructions, which have
important implications for modelling past and
future climate scenarios.

Peter Holmes
Department of Geography, University of the Free
State
Since the SASQUA conference of Knysna 2009, I
have focused mainly on applied work (wind
erosion on the Free State Highveld) possibly at the
expense of Quaternary studies. However, the
appointment of Ms Mulalo Rabumbulu as a junior
lecturer in the Department should lead to renewed
activity in terms of late Quaternary research. She
recently submitted her Masters dissertation
entitled: The geomorphology and aeolian deposits
in the vicinity of Florisbad.

Africa. A first round of fieldwork will be
undertaken, along with Dr Dave Roberts from the
Council for Geoscience and Prof Mark Bateman
from Sheffield, in September 2011.
Recent Publications
Carr, A.S., Dunajko A., Boom, A., Bateman, M.D.
Holmes, P.J. Berrio, J-C. (2010). New evidence for
the age and palaeoecology of the Knysna
Formation, South Africa. South African Journal of
Geology 113 (3), 241-256.
Carr, A.S., Bateman, M.D., Roberts, D.L., MurrayWallace, C.V., Jacobs, Z., Holmes, P.J. (2010). The last
interglacial sea-level high stand on the southern
Cape coastline of South Africa. Quaternary Research,
73, 351-363.
Douglas, R.M., Holmes, P.J., Tredoux, M. (2010).
New perspectives on the fossilization of faunal
remains and the formation of the Florisbad
archaeozoological site, South Africa. Quaternary
Science Reviews, 29, 3275-3285.

A new research initiative, driven by Louis Scott
(UFS Plant Sciences) saw myself join him, Prof
Maitland Seaman (Centre for Environmental
Management at the UFS), Prof Mark Bateman
(Sheffield) and Dr Andrew Carr (Leicester) for
fieldwork in May 2010 as part of a collaborative
program
investigating
late
Quaternary
palaeoenvironments in the Langkloof of the
southern Cape. Dr Carlos Cordova (Oklahoma State
University) and Dr Arnoud Boom (Leicester) are
also part of the initiative. Preliminary results were
presented in a poster entitled: A record of Late
Glacial-Holocene environmental change from two
adjacent biophysical regimes in the southern Cape,
South Africa at the International Union for
Quaternary Research (INQUA) conference in Bern,
Switzerland in July 2011.

ABSTRACT: New perspectives on the hydrology,
salinization of organic-clay layers, fossilization of
faunal remains, and the formation of the Florisbad
spring site are presented here. These are based on
a critique of previous hypotheses, as well as new
evidence and subsequent research. It is contended
that the fossilization of faunal remains could not
(as was previously postulated) have taken place in
areas of spring activity due to the low Ca content
of the spring water and a high Eh resulting from
spring ﬂow. It is further contended that fossils
occurring in areas of spring activity were
demineralized. Evidence suggests that fossilization
of faunal remains at Florisbad took place in the
environs associated with organic-clay layers, which
had high Ca concentrations and a low Eh. A new
hypothesis is put forward to account for the
depositional history of the Florisbad spring site.
This accommodates the formation of the site in
light of its stratigraphy, geomorphology,
salinization processes, and the fossilization of
faunal remains. This hypothesis also explains a
number of observed geomorphic anomalies.

Andy Carr and I gratefully acknowledge a grant by
PAST for a project entitled The Knynsa Formation,
a new look at the Neogene palaeoecolgy of South

Bateman, M.D., Carr. A.S., Holmes, P.J., Dunajko,
A., McLaren, S.J., Marker, M.E., Roberts, D.L,
Murray-Wallace, C.V., Bryant, R.G. (2011). The
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evolution of barrier dune systems: A case study of
the Middle-Late Pleistocene Wilderness barrier
dunes, South Africa. Quaternary Science Reviews
30: 63-81

of Marine Resources in Southern Africa with
Particular Reference to Shellfish Gathering:
Opportunities and Continuities”. Pyrenae 41(2):
197–202.

Leon Jacobson

Jerardino, A., Horwitz, L.K. (2010). On how we
understand limpet sizes, a reply to Parkington
SAAB 64 December 2009.
South African
Archaeological Bulletin 65(191): 105–107.

McGregor Museum, Kimberly, South Africa
Recent Publications
Hoerlé, S., Bertrand, L., Mguni, S. and Jacobson, L.
(2010). Microanalysis and dating for rock art
studies: towards a common analytical strategy.
South African Archaeological Bulletin 65:221-224.
Jacobson, L., de Beer, F.C. and Nshimirimana, R.
(2011). Tomography imaging of South African
archaeological and heritage stone and pottery
objects. Nuclear Instruments and Methods in
Physics Research A (In press)
ABSTRACT: We demonstrate the use of both
neutron- and X-ray imaging in two projects. The
first project, using both the methods to view the
temper in a ceramic sherd in order to model the
effect the chemical composition of the temper has
on the bulk chemical composition of the sherd
showed that X-ray imaging is superior to neutron
imaging for a ceramic. The second project, to
establish whether apparent incised lines on stone
slabs (dated to greater than 180,000 years ago) are
natural or artificial, i.e., whether they were
deliberately incised or natural, random striations
showed conclusively that the incisions are in fact
surface manifestations of natural internal fractures
in the rock.

Antonieta Jerardino
Department of Prehistory, Ancient History and
Archaeology, University of Barcelona
Recent Publications
Jerardino, A. (2010). The southern African
Neolithic in the Elands Bay area: towards improved
chronology and understanding of group
interactions. The Digging Stick 27(3): 9–12.

Jerardino, A. (2010). Large shell middens in
Lamberts Bay, South Africa: a case of huntergatherer resource intensification. Journal of
Archaeological Science 37: 2291–2302.
ABSTRACT:
Enormous
shell
middens
(“megamiddens”) dating to c. 3000 – 2000 BP
along the West Coast of South Africa were
explained initially within a framework based on
the Kalahari San ethnography. The overwhelming
dominance of marine shell and low densities of
artefacts and vertebrate remains were seen as
merely the reflection of processing localities. A far
more complex picture has emerged recently, with
a trend of raising population densities and longer
residential permanence between 3500 and 2500
BP. Successive reformulations of the foraging
ecology of both marine and terrestrial prey are
apparent, with isotopic values from human
skeletons and quantified dietary remains showing
increased marine food consumption during the
megamidden period when compared to other
stages. Shellfish collection shifted from a mix of
limpets, whelks and black mussels before 3000 BP
to the intensified collection of the later from about
2600 BP, with local impact on marine fauna
becoming evident at this time. Coastal groups
became also increasingly less reliant on large
mobile game and more so on small territorial
bovids and tortoises as from 3500 BP, with
strongest emphasis on this foraging behaviour
after 2700 BP. Read against palaeoenvironmental
data, this reconstruction is consistent with huntergatherer
resource
intensification
models
worldwide.
Jerardino, A. (2010). Prehistoric exploitation of
marine resources in southern Africa with particular
reference to shellfish gathering: opportunities and
continuities. Pyrenae 41(1): 7–52.

Jerardino, A. (2010). A Reply to comments by D.
Bar-Yosef & M. Stiner on “Prehistoric Exploitation
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Abstract: This paper discusses three case studies in
which marine resources played an important role
in human development in southern Africa over the
last 165 ka: the ability of modern humans to exit
successfully from Africa is seen partly as the result
of a foraging expansion from rocky shores to sandy
beaches; the location of an aggregation site close
to the coast in the context of low human densities
during post-glacial times allowed people to meet
social needs and ensure population survival; and a
heavy reliance on marine resources supported
highest populations levels during the late
Holocene. Broader and related issues are also
discussed.
Fisher, E.C., Bar-Mathews, M., Jerardino, A.,
Marean, C.W. (2010). Middle and Late Pleistocene
Paleoscape Modeling along the Southern Coast of
South Africa. Quaternary Science Reviews 29:
1382–1398.
ABSTRACT: Changing climates, environment, and
sea levels during the Middle and Late Pleistocene
must have had significant impacts on early modern
humans and their behavior. However, many
important archaeological sites occur along the
current coastline of South Africa where the gradual
slope of the offshore Agulhas Bank meant that
small changes to sea level height potentially
caused significant shifts in coastline position. The
geographic context of these currently coastal sites
would have been transformed by sea level shifts
from coastal to near-coastal to fully terrestrial. To
understand human adaptations as reflected in the
archaeological deposits of these now-coastal sites
we need to accurately model coastline position
through time. Here, we introduce a Paleoscape
model as a conceptual tool to ground the records
for human behavioral evolution within a dynamic
model of paleoenvironmental changes. Using
integrated bathymetric datasets, GIS, and a
relative sea level curvewe estimate the position of
the coastline at 1.5 ka increments over the last
~420,000 years. We compare these model
predictions to strontium isotope ratios from
speleothems as an independent test and then
compare the coastline predictions to evidence for
shellfish exploitation through time. Both tests
suggest our model is relatively robust. We then
widen our paleoscape model to most of the Cape

region and compare the predictions of this
broadened model to evidence from Blombos cave.

Geeske Langejans
University of Johannesburg, Centre for Language
and Culture, South Africa
In May 2011 I started a post-doc (archaeology) at
the Centre for Language and Culture at the
University of Johannesburg. My research in the
coming year will be on the Middle Stone Age
scrapers from Sibudu Cave, KwaZulu-Natal. These
stone tools are about 60.000 years old and it is
unknown what they were used for. By using
residue analysis I hope to identify on what and
how these tools were used. Residue analysis
studies the microscopic remains that are left
behind on tools after use. I am also finishing up my
study of the Blombos (Western Cape) shellfish.
In November 2010 I presented a paper at the
combined
meeting
of
the
PanAfrican
Archaeological Association (PAA) and the Society
of Africanist Archaeologists (SAfA) in Dakar,
Senegal. The paper entitled, Middle Stone Age
shellfish exploitation at Blombos Cave, South
Africa, was presented in a session that I coorganised with my colleague Gerrit Dusseldorp
(University of the Witwatersrand). Being the only
Stone Age session with no parallel competitor, the
session (Late Pleistocene Lifeways) was well
attended and there were some good discussions
afterwards. We are in the processes of publishing
the proceedings in Quaternary International. In
December 2010 I presented a paper at the
meeting of the Australian Archaeological
Association (AAA) in Batemans Bay, Australia. The
paper was on residue analysis (title: Discerning
use‐related micro‐residues on archaeological
tools). Australia boasts the most residue specialist
per km2 and it was interesting and very inspiring
to meet those specialists. Unfortunately, I was
unable to attend the INQUA conference this year,
but my session co-organisers (Julius Lejju, Mbarara
University, and Gerrit Dusseldorp) told me that it
was very successful. The first part of the session,
entitled, Human-Climate-Ecosystem Interactions:
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The
African
Quaternary
(http://www.inqua2011.ch/?a=programme&subna
vi=sessions&id=107), focussed on the Pleistocene
and after tea there were presentations the
Holocene. My paper, with Gerrit Dusseldorp, was
on the local climate at Blombos Cave and the
human response to the MIS 5-4 transition as
observed from the fauna (title: A hazy shade of
winter: The influence of climatic changes in Middle
Stone Age foraging behaviour in South Africa).
Recent Publications
Langejans, G.H.J. (2010). Remains of the daypreservation of organic micro-residues on stone
tools. Journal of Archaeological Science, 37: 971985.
ABSTRACT: Here I report on the decay processes of
microscopic organic residues left on stone tool
surfaces after their use. Residue analysis on
ancient stone tools facilitates reconstruction of
past activities. This study enables predictions
about the circumstances under which ancient
residues preserve. Experimental tool sets with
modern residues were buried for a year in
separate deposits at Sterkfontein, Sibudu (South
Africa) and Zelhem (the Netherlands) whose pH
and geomorphology varied, they were then
analysed using light microscopy. Biological
weathering mainly causes residue decay. In
unstable environments rich in microbes and microorganisms, residues decay quickly. From an
archaeological perspective this means that sites
that are stable, desiccated, waterlogged,
extremely acidic or alkaline and extremely cold or
hot sites. Different residue types have different
preservation optima and this may lead to a
preservation and perhaps interpretation bias. The
preliminary predictive models presented in this
paper could aid in the considered selection of sites
and samples.
Langejans, G. H. J. (2011) Discerning use-related
micro-residues on tools: testing the multi-stranded
approach for archaeological studies. Journal of
Archaeological Science 38: 985-1000.
ABSTRACT: In this paper I explore how postdepositional contaminants and non-use related
ancient residues may be distinguished from userelated residues directly associated with the

application of ancient artefacts. It is assumed that
contaminant and unintentional remains have a
random distribution over a tool’s surface.
Preserved use-related residues, however, are
expected to have a consistent spatial distribution
around a working edge. To test this, residues on
used and unused experimental flakes were
recorded after they underwent weathering. The
surfaces of the experimental flakes were divided in
four quadrants, of roughly equal size. The surface
coverage of the residue types per quadrant was
then recorded. On used flakes with well preserved
residues, the use-related residues are more
abundant on portions associated with the sharp
edge than on portions associated with blunt sides.
On the samples without identified use-related
remains and on the unused sample, the
distribution of micro-remains is more uniform. This
study confirms that by using a contextual approach
it is possible to distinguish use-related remains
from non-use-related and co-incidental remains.
Langejans, G.H.J., Van Niekerk, K.L., Dusseldorp, G.
L., Thackeray, J.F., (accepted). Middle Stone Age
shellfish exploitation: Indications for mass
collecting at Blombos Cave and Klasies River, South
Africa. Quaternary International.
ABSTRACT: Here we study Middle Stone Age (MSA)
shellfish remains for indications of changes in
subsistence adaptations. We applied Optimal
Foraging Theory to the MSA shellfish assemblages
from Blombos Cave and Klasies River, South Africa.
We modeled what shellfish would be most
profitable to collect in terms of meat yield and
handling costs. This ranking was compared to the
composition of the archaeological shellfish
assemblages. We observed several developments
that we consider the result of changes in prey
choice. It appears that at Klasies River, MSA people
mainly collected high ranked mid-intertidal
shellfish and that their foraging strategy was
strongly influenced by changes in the coastal
environment At Blombos Cave, when the sea was
further from the cave we suggest that a
revaluation of the prey ranking caused an increase
in Perna perna densities in the M2 and M1 phases
at Blombos Cave compared to the older M3 phase.
P. perna was not only selected because, as a
bivalve it preserves better during transport, but
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also because it can easily be mass collected. MSA
collecting trips were optimized according to the
available shellfish, taking into account the distance
to the resource and the yield.

Lars Larsson
Recent Publications
Högberg, A., Larsson, L. (2011). Lithic technology
and behavioural modernity: New results from the
Still Bay site, Hollow Rock Shelter, Western Cape
Province, South Africa. Journal of Human Evolution
61, 133-155.
ABSTRACT: The Hollow Rock Shelter site in
Western Cape Province, South Africa, was
excavated in 1993 and 2008. This study presents
new results from a technological analysis of Still
Bay points and bifacial flakes from the site. The
results show that Still Bay points from the site are
standardized tools. The points in the assemblage
consist of a complex mixture of whole and
fragmented points in all phases of production. The
fragmentation degree is high; approximately 80%
of the points are broken. A high proportion of
bending fractures shows that several of the points
were discarded due to production failures, and
points with impact damage or hafting traces show
that used points were left in the cave. This
illustrates that the production of points as well as
replacement of used points took place at the site.
The result also shows that worked but not finished
preforms and points were left at the site,
suggestive of future preparation. The points were
produced within the framework of three different
chaînes opératoires, all ending up in a typologically
uniform tool. This shows that the manufacture of
Still Bay points should be regarded as a special
bifacial technology, only partly comparable with
other bifacial technologies. A raw material analysis
shows that locally available quartz and quartzite
were used in the production, and that points made
of silcrete were brought to the site. Based on the
technological analysis, a discussion of behavioural
modernity, focusing on hypotheses about social
interaction, experimentation, different strategies
for learning to knap, and landscape memories,
results in an interpretation that behavioural
modernity was established at Hollow Rock Shelter

in the Still Bay phase of the southern African
Middle Stone Age.
Larsson, L. (2010). What Can Be Found in a Hollow
Rock? A site from the Middle Stone Age in
Western Cape, South Africa. J. M. Burdukiewicz, K.
Cyrek, P. Dyczek and K. Szmczak (eds.),
Understanding the Past. Papers offered to Stefan
K. Kozlowski, 199–206. Warsaw: Center for
Research on the Antiquity of Southeastern Europe.

Julia Lee-Thorp
Research Laboratory for Archaeology, University
of Oxford
As many SASQUA’ites may know, I moved from the
University of Bradford to Oxford a year ago. Much
of my time since then has been spent settling in
here, making improvements to the Isotope
Laboratory, and generally trying to catch up with
publications and grant proposals, plus editing and
reviewing. My term as Associate Editor of the
Journal of Human Evolution came to an end in Jan
2011, but I have just accepted invitations to join
the Editorial Board of the Journal of Quaternary
Science, and the NERC Peer Review College for a
second term. Although I am doing some research
into glacial conditions in Europe, most of my
research remains focussed on Africa, with
contributions to projects in Pinnacle Point/Mossel
Bay, the Cradle of Humankind, Chad, and Tanzania.
The results of our mammoth strontium isotope
project in the Sterkfontein Valley have just been
published (see below). Peter Mitchell and I have
resumed collaboration on palaeoenvironments
work on sites in Lesotho, with Adrian Parker
(Oxford Brookes), and publications are beginning
to emerge. In July 2010 I joined Charles Musiba
(University Colorado, Denver) in new excavations
and survey at Laetoli. Another current project of
interest to Quaternarists is a reinvestigation of
amino acid racemisation of ostrich eggshell,
together with stable light isotopes, called “Building
a better eggtimer?” in collaboration with Kirsty
Penkman (York University). As much of the
investigation is focussed on the Mossel Bay sites,
we made a joint visit there last November
following the Langebaanweg meeting in Cape
Town.
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Recent Publications
Lee-Thorp J.A., Sponheimer, M., Passey, B.H., De
Ruiter, D., Cerling, T.E. (2010). Stable isotopes in
fossil hominin tooth enamel suggest a
fundamental dietary shift in the Pliocene.
Philosophical Transactions of the Royal Society B:
Biological Sciences 365: 3389-3396.
ABSTRACT: Accumulating isotopic evidence from
fossil hominin tooth enamel has provided
unexpected insights into early hominin dietary
ecology. Among the South African australopiths,
these data demonstrate significant contributions
to the diet of carbon originally fixed by
C4 photosynthesis,
consisting
of
C4 tropical/savannah grasses and certain sedges,
and/or animals eating C4 foods. Moreover, highresolution analysis of tooth enamel reveals strong
intra-tooth variability in many cases, suggesting
seasonal-scale dietary shifts. This pattern is quite
unlike that seen in any great apes, even ‘savannah’
chimpanzees. The overall proportions of C4 input
persisted for well over a million years, even while
environments shifted from relatively closed (ca 3
Ma) to open conditions after ca 1.8 Ma. Data from
East Africa suggest a more extreme scenario,
where results for Paranthropus boiseiindicate a
diet dominated (approx. 80%) by C4 plants, in spite
of indications from their powerful ‘nutcracker’
morphology for diets of hard objects. We argue
that such evidence for engagement with C4 food
resources may mark a fundamental transition in
the evolution of hominin lineages, and that the
pattern had antecedents prior to the emergence
of Australopithecus africanus. Since new isotopic
evidence from Aramis suggests that it was not
present in Ardipithecus ramidus at 4.4 Ma, we
suggest that the origins lie in the period between 3
and 4 Myr ago.
De Ruiter, D.J., Copeland, S.R., Lee-Thorp, J.A.,
Sponheimer, M. (2010). Investigating the role of
eagles as accumulating agents in the dolomitic
cave infills of South Africa. Journal of Taphonomy 8
(1-2): 129-154.
Copeland, S.R., Sponheimer, M., Lee-Thorp, J.A.,
de Ruiter, D.J., le Roux, P.J., Grimes, V., Codron, D.,
Codron, J., Berger, L.R., Richards, M.P. (2010).
Using strontium isotopes to study site

accumulation processes. Journal of Taphonomy 8
(2-3): 115-127.
87
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ABSTRACT: Strontium isotopes ( Sr/ Sr) in tooth
enamel reflect the geological substrate on which
an animal lived during tooth development.
Therefore, strontium isotopes of teeth in fossil
cave accumulations are potentially useful in
determining whether an animal was native to the
vicinity of the site or was brought in by other
agents such as predators from farther afield. In
this study, we tested the ability of strontium
isotopes to help determine the origins of fossil
rodents in Gladysvale Cave, South Africa. First,
biologically available 87Sr/86Sr ratios were
established using modern plants recovered from
three geologically distinct areas, the Malmani
dolomite, the Hekpoort andesite/basalt, and the
Timeball Hill shale, all of which were found to be
significantly different. Strontium isotope values
were then measured on tooth enamel of rodents
from a modern barn owl (Tyto alba) roost in
Gladysvale Cave. The results clearly distinguished
modern owl roost rodents that came from local
dolomite (67%) versus those from other geological
zones. We then measured strontium isotope
values of enamel from 14 fossil rodent teeth from
Gladysvale Cave. The average and range of values
for the fossil rodents is similar to that of the
modern owl roost rodents. Fifty-seven percent of
the fossil rodents probably derived from the local
dolomite, while others were brought in from at
least 0.8 km away. A pilot study of 87Sr/86Sr ratios
of fossil rodent teeth from Swartkrans Member 1
and Sterkfontein Member 4 indicates that 81% and
55% of those rodents, respectively, are from the
local dolomite substrate. Overall, this study shows
that strontium isotopes can be a useful tool in
taphonomic analyses by identifying non-local
individuals, and has great potential for elucidating
more of the taphonomic history of fossil
accumulations in the dolomitic cave sites of South
Africa.
Codron, J., Codron, D., Lee-Thorp, J.A.,
Sponheimer, M., Kirkman, K., Duffy, K.J., Sealy, J.
(2011). Landscape-scale feeding patterns of
African elephant inferred from carbon isotope
analysis of feces. Oecologia 165: 89-99.
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Copeland, S.R., Sponheimer, M., de Ruiter, D.J.,
Lee-Thorp, J.A., Codron, D., le Roux, P.J., Grimes,
V., Richards, M.P. (2011). Strontium isotope
evidence for early hominin landscape use. Nature
474: 76-79.
ABSTRACT: Ranging and residence patterns among
early hominins have been indirectly inferred from
morphology, stone-tool sourcing, referential
models and phylogenetic models. However, the
highly uncertain nature of such reconstructions
limits our understanding of early hominin ecology,
biology, social structure and evolution. We
investigated landscape use in Australopithecus
africanus and Paranthropus robustus from the
Sterkfontein and Swartkrans cave sites in South
Africa using strontium isotope analysis, a method
that can help to identify the geological substrate
on which an animal lived during tooth
mineralization. Here we show that a higher
proportion of small hominins than large hominins
had non-local strontium isotope compositions.
Given the relatively high levels of sexual
dimorphism in early hominins, the smaller teeth
are likely to represent female individuals, thus
indicating that females were more likely than
males to disperse from their natal groups. This is
similar to the dispersal pattern found in
chimpanzees, bonobos and many human groups,
but dissimilar from that of most gorillas and other
primates. The small proportion of demonstrably
non-local large hominin individuals could indicate
that male australopiths had relatively small home
ranges, or that they preferred dolomitic
landscapes.
Pellegrini, M., Lee-Thorp, J.A., Donahue, R.E.
(2011). Exploring the variation of the ƍ18Op and
ƍ18Oc relationship in enamel increments.
Palaeogeography,
Palaeoclimatology,
Palaeoecology
ABSTRACT: Comparisons between the oxygen
isotope ratios in the carbonate and phosphate
fractions of bioapatite have been proposed and
applied as an internal check for diagenesis because
oxygen in the two compartments is believed to be
incorporated simultaneously from the same body
water. It has become clear, however, that the
relationship is quite variable and for some time
this variability was thought to be induced by a

“species” effect, although it has never been clear
why that should be the case. We studied
sequential samples in enamel crowns of eight
equid and cervid teeth from five different Upper
Palaeolithic sites in peninsular Italy, encompassing
an area with different geological units. Results
suggest that δ18Oc values are slightly attenuated
18
compared to the δ Op values in their seasonal
profiles. The observation is unexpected if both
bioapatite
mineral
fractions
precipitate
simultaneously from body water. One explanation
could be diagenetic effects on the carbonate
fraction. The same pattern, however, has been
observed in data comparing incremental δ18Oc and
18
δ Op in modern mammal enamel crowns. If
confirmed,
attenuation
of
intra-tooth
18
18
δ Oc sequences compared to δ Op variability
would imply that seasonal climate inferences from
the two proxies are not completely equivalent. Our
results may also go some way in explaining the
extent of variability amongst different sets of data
in the δ18Op/δ18Oc relationship and suggest that
the classical approach in the bioapatite community
of using a constant offset between δ18Op and
δ18Oc values needs to be approached with caution.
Parker, A.G., Lee-Thorp, J.A., Mitchell, P.J. (2011).
Late Holocene Neoglacial conditions from the
Lesotho highlands, southern Africa: phytolith and
stable carbon isotope evidence from the
archaeological site of Likoaeng. Proceedings of the
Geologists’ Association 122: 201–211.
ABSTRACT: The late Holocene environmental
history of the Lesotho highlands, southern Africa,
is poorly understood with few detailed studies to
date. At Likoaeng, Senqu Valley, Lesotho, a 3 m
stratified sedimentary sequence from an open-air
archaeological
site
records
vegetation
development for the period 3400–1070 cal. BP.
Phytolith analyses and bulk sediment organic
matter δ13C indicate that C4 grassland dominated
the lower part of the sequence until approximately
2960 cal. BP when there was a switch to C3 Pooid
grassland (2960–2160 cal. BP). Also noted was a
change from hunting mainly bovids to a
dominance of fishing at the site. The change in
grassland type and archaeological subsistence
strategies corresponds with an episode of
neoglacial cooling and the expansion of Alpine
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sourgrasses into lower altitudes. From 2160 to
1600 cal. BP grassland became a mix of C3 and
C4 types and by 1600–1070 cal. BP there was a
return to C4 dominated grassland. During this
latter phase there was a reversal from fishing to
hunting again (and eventually some keeping of
domestic livestock) at the site. These data outline
the vegetation response to latitudinal shifts of
frontal systems, and relatively strong atmospheric
circulation variability, perhaps underpinned by
variations of polar water into the Benguela Current
during the late Holocene.
Lee-Thorp, J.A. (2011). The demise of “Nutcracker
man”. Proceedings of the National Academy of
Sciences 108(23): 9319-9320.
Pollard, M.P., Pellegrini, M., Lee-Thorp, J.A. (in
press). Some observations on the conversion of
dental enamel δ18Op values to δ18Ow to determine
human mobility. American Journal of Physical
Anthropology.
ABSTRACT: It has become a widespread practice to
convert δ18Op values measured in human and
animal dental enamel to a corresponding value of
δ18Ow and compare these data with mapped
δ18Ow groundwater or meteoric water values to
locate the region where the owner of the tooth
lived during the formation of the enamel. Because
this is a regression procedure, the errors
associated with the predicted δ18Owvalues will
depend critically on the correlation between the
comparative data used to perform the regression.
By comparing four widely used regression
equations we demonstrate that the smallest 95%
18
error is likely to be greater than ±1% in δ Ow, and
could be as large as ±3.5%. These values are
significantly higher than those quoted in some of
the recent literature, and measurements with
errors at the higher end of this range would render
many of the published geographical attributions
statistically unsupportable. We suggest that the
simplest solution to this situation is to make
geographical attributions based on the direct
18
comparison of measured values of δ Oprather
18
than on predicted values of δ Ow.
It is well established that there is an approximately
18
linear relationship between the δ O values
measured in the phosphate fraction of dental
18
18
enamel (δ Op) and the corresponding δ O values
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in groundwater or meteoric water (δ Ow) in the
region where the individual lived during the
formation of the tooth. This relationship is
increasingly being used in archaeological and
forensic contexts to trace human movement by
identifying the locality in which an individual
originated using linear regression to convert the
18
18
measured δ Op value to a predicted δ Ow value
and then comparing this with modern meteoric
δ18Ow distribution maps. This appears to be a
powerful
tool,
particularly
when
δ18Op measurements are combined with strontium
isotope determinations, capable of giving
geographical specificity on a regional or
subregional scale. There are several regression
relationships
between
human
δ18Op and
environmental δ18Ow, which have been used to
perform this conversion. It is not our purpose here
to critique these different approaches, although
clearly
there
are
differences
between
measurement protocols for both the δ18Op and
δ18Ow values used to construct these relationships.
These issues would obviously benefit from
increased standardization but are the subject of
another study. The focus here is on the
consequences of the mathematical process used
to convert δ18Op measurements to δ18Ow estimates
and, in particular, on the estimation of the error
associated with the predicted value. This is
important because the total variation of δ18Ow in
groundwater or meteoric water across, for
example, the United Kingdom is quoted as 4.5‰
*−4.5 to −9‰; Darling et al. (2003)], and therefore
if regional allocations are to be meaningful, then
18
the error on the δ Owestimate must be
substantially smaller than this. We have observed
in other contexts that the use of regression to
predict a value from an observation can be the
source of significant error, for example, in
determining age at death from adult human
skeletal and dental age indicators (Aykroyd et
al., 1997, 1999), or in reconstructing palaeoclimate
parameters from tree ring proxies (Lucy et
al., 2008), particularly when the calibration curve
has a relatively low correlation coefficient. The aim
here, therefore, is to calculate the magnitude of
this error and thus determine whether the current
practice of using the predicted values of δ18Ow as a
geographical source indicator is reliable.
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Mitchell, P.J., Plug, I., Bailey, G.B., Charles, R.,
Esterhuysen, A., Lee Thorp, J.A., Parker, A.G.,
Woodborne, S. (in press). Fishing at the Place of
the Tobacco Plants: a high-resolution open-air
record of late Holocene hunter-gatherers from
highland Lesotho. Antiquity.

Mike Meadows
Department of Environmental and Geographical
Science, University of Cape Town
Late Quaternary palaeoenvironments of the
Western Cape.
Research work continues in collaboration with
various scientific groups and supervision of PhD
and MSc students provides an excellent impetus.
In October 2010, the Palaeoecology Research
Laboratory here hosted a workshop on the
Palaeoecology of Southern African wetlands and
this was followed by a field excursion to the
Wilderness Lakes region. The workshop was
funded as part of joint South-African/German
research programme in which Quaternarists from
Friedrich Schiller University of Jena (the team led
by Prof Roland Mausbacher) and from the
University of Cape Town developing a better
understanding of the potential for wetland
sediments
to
provide
reliable
palaeoenvironmental proxies for time periods
spanning the last glacial-interglacial cycle. Several
new cores were extracted from the Wilderness
Lakes and also from Vankervelsvlei. Although
these sites have previously been studied, the
range of techniques that can be applied to the
sediments, including a significantly better
chronological resolution, offers a better
understanding
of
late
Quaternary
palaeonvironmental dynamics in the region. The
collaborative programme continues through 2011
and there is further fieldwork planned for October
that will extend the study into the Eastern Cape.
One of the key aims of the project is capacity
development and, in this regard, two UCT PhD
students, Lynne Quick and Kelly Kirsten, have
spent periods of laboratory time in Jena. Later this
year, a recent UCT postdoc, Dr Jemma Finch (now

at UKZN) will also participate in a collaborative visit
to the host institution in Germany.
Furthermore, there is ongoing collaboration with
Dr Brian Chase and a diverse team of researchers
at several European and South African Universities,
the aim of which is to study further the potential
of hyrax middens as palaeoenvironmental
archives. Participation in fieldwork in May 2011
focused on the Seweweekspoort area and several
very promising new middens were extracted - in
no small way attributable to the impressive
physical (and mental!) prowess of Dr Chase and
Matt Britton from UCT. There are related
initiatives that were sparked initially by Brian’s
work on the middens; a team from Leicester,
including Dr Andy Carr and Dr Arnoud Boom, was
successful in obtaining a Leverhulme and members
of our laboratory joined them for fieldwork to
sample soils and vegetation for characteristic
biomarker analysis. Sampling at Verlorenvlei,
conducted some years ago in collaboration with
Prof Curt Stager, has resulted in submission of a
paper on the diatom proxy within these
sediments. There has been other field-based
research too, including participation by several
laboratory members in the field workshop
organised by Prof John Boardman (Oxford) and
held in conjunction with the Southern African
Association of Geomorphologists in September
2010.
Joint papers have emanated from virtually all of
these initiatives and many were showcased at the
recent INQUA Congress in Bern. Publications,
including those in press and in preparation are as
follows:
Meadows, M.E., Seliane, M., Chase, B.M. (2010).
Holocene palaeoenvironments of the Cederberg
and Swartruggens mountains, Western Cape,
South Africa: pollen and stable isotope evidence
from hyrax dung middens.
Journal of Arid
Environments 74: 786-793.
ABSTRACT: The use of pollen analysis of herbivore
middens in arid and semi-arid areas has facilitated
palaeoenvironmental
reconstruction
and
interpretation in places where this may otherwise
be impossible due to the absence of organic
sediments. This paper presents evidence based on
pollen analysis and stable isotope data of hyrax
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(Procavia capensis) dung middens in the
reconstruction and interpretation of the Holocene
vegetation history of the Cederberg and
Swartruggens mountains. Hyrax middens from
upland sites in the Cape Fold Mountains,
specifically at Katbakkies Pass (KB) in the
Swartruggens and Truitjes Kraal (TK) in the
Cederberg, are used to reconstruct past vegetation
and palaeoenvironments. Radiocarbon dating of a
20 cm sample at Katbakkies confirms a late
Holocene
sequence,
with
sedimentation
commencing
around
3700 cal yr BP
and
terminating within the last 600 years. At Truitjes
Kraal, a smaller (11 cm) section appears to
represent much of the Holocene, with
accumulation spanning the period from around
9500 to 1300 cal yr BP. Stable isotope and pollen
analyses concur in indicating only relatively subtle
changes in vegetation conditions over the
Holocene, a conclusion that is compared with and
supported by other palaeoecological evidence
from the region.
Chase, B.M., Meadows, M.E., Carr, A.S., Reimer, P.
J. (2010). Evidence for Holocene aridification in
southern Africa recorded in Namibian hyrax
middens: implications for African Monsoon
dynamics and the ‘African Humid Period’.
Quaternary Research 74: 36-45.
Chase, B.M., Quick, L.J, Meadows, M.E., Scott, L.,
Thomas, D.S.G., Reimer, P.J. (2011). Late-glacial
interhemispheric climate dynamics revealed in
South African hyrax middens. Geology, 39: 19-22.
Quick, L.J., Chase, B.M., Meadows, M.E., Scott, L.,
Reimer, P.J. (2011). A 19.5 kyr vegetation history
from the central Cederberg Mountains, South
Africa: palynological evidence from rock hyrax
middens. Palaeogeography, Palaeoclimatology,
Palaeoecology 309(3-4): 253-270.
Meadows, M.E. Quaternary environments: moving
forward, looking backwards. Progress in Physical
Geography (submitted).
The PhD: a South African perspective. Journal of
Geography in Higher Education (submitted).
Stager, J.C, Mayewski, P.A., Barr C., White J., Chase
B.M., Neumann F.H., Meadows, M.E., King, C.D.,
Dixon, D.A. Southern hemisphere rainfall and

meridional shifts in the austral westerlies over the
last 1500 years. Geology (submitted).
Nash, D., Meadows, M.E. Africa. In: Nash, D and
Metcalfe, S. E., (eds). Quaternary Environmental
Change in the Tropics. Wiley, London (in press).
Meadows, M.E., Chase, BM Late Pleistocene pollen
records of Africa. In: Encyclopaedia of Quaternary
Science. 2nd Edition’ Wiley, London (in press).
Holmes,
P.J.,
Meadows,
M.E.,
(eds).
Geomorphology of Southern Africa. Bloemfontein,
Sun Books. (in prep.)

Lynne Quick
Department of Environmental and Geographical
Science, University of Cape Town
I am currently working on my PhD which focuses
on the application of pollen analysis to wetland
sediment cores and hyrax midden deposits, with
the hope that the new evidence generated will
provide greater insight into the nature of
environmental change and climate dynamics
within the Fynbos Biome.
I am working in collaboration with Andy Carr, Brian
Chase and Dave Roberts on a wetland site, Rietvlei,
near Still Bay, southern Cape coast. I am also
involved in a bilateral - South African/German research project between Friedrich Schiller
University of Jena (FSU) and the University of Cape
Town (UCT). We are investigating the
palaeoenvironmental and sedimentological history
of the Wilderness lake embayment system. To
launch the project, we hosted a workshop on the
Palaeoecology of southern African wetlands. As
one of the project’s major socio-economic
objectives revolves around capacity building, in
2010 I was able to visit FSU’s Institute for
Geography and work in their sedimentology
laboratory.
Another site that forms part of my PhD is a
wetland near Pearly Beach, many thanks to PAST
for the grant they awarded to me for the dating of
these sediments.
I would like to gratefully acknowledge HYRAX and
PAST for providing the funding that made it
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possible for me to attend the INQUA Congress in
Bern.
Recent publications
Chase, B.M., Quick, L.J., Meadows, M.E., Scott, L.,
Thomas, D.S.G., Reimer, P.J. (2011). Late-glacial
interhemispheric climate dynamics revealed in
South African hyrax middens. Geology, 39: 19-22.
Quick, L.J., Chase, B.M., Meadows, M.E., Scott, L.,
Reimer, P.J. (in press). A 19.5 kyr vegetation
history from the central Cederberg Mountains,
South Africa: palynological evidence from rock
hyrax
middens.
Palaeogeography,
Palaeoclimatology, Palaeoecology 309: 253-270
ABSTRACT: In arid and semi-arid areas such as
southern Africa, rock hyrax (Procavia capensis)
middens represent an exceptionally valuable
source of late Quaternary palaeoenvironmental
information. Pollen and stable isotope data
derived from two rock hyrax middens extracted
from De Rif in the Cederberg Mountains of the
southwestern Cape, casts new light on climatic
changes that occurred across the Last Glacial–
Interglacial Transition (LGIT) and the Holocene
(19.5–0.7 cal kBP) and how the region's vegetation
responded to these changes. Significant changes in
vegetation community composition would be
expected in response to environmental changes
characteristic of the contrast between ‘glacial’ and
‘interglacial’ climates. However, the pollen
assemblages in general indicate that mountain
fynbos remained dominant throughout the record
and that most of the pollen taxa exhibited only
muted frequency variations. This finding could be
considered to be inconsistent with indications of
marked climatic variations recorded in the stable
isotope records for the same midden. An analysis
of the geological setting and the bioclimatic
affinities of the taxa suggest that the explanation
for this inconsistency may lie in the dominating
influence of sandstone substrates and the relative
resilience of mountain fynbos vegetation to
climate change.

Dave Roberts
Council of Geoscience
Recent Publications
Roberts, D. L., Matthews, T., Herries, A. I. R.,
Boulter, C., Scott, L., Musekiwa, C., Mthembi, P.,
Browning, C., Smith, R.M.H., Haarhoff, P.,
Bateman, M.D. (2011). Regional and global context
of the Late Cenozoic Langebaanweg (LBW)
palaeontological site: West Coast of South Africa.
Earth-Science Reviews 106: 191–214.
ABSTRACT: The palaeontological site of
Langebaanweg (LBW) is internationally renowned
for its prolific, diverse and exceptionally well
preserved Mio-Pliocene vertebrate faunas. The
site is located on the southern West Coast of
South Africa which represents a passive intraplate,
trailing edge setting. The southern African
subcontinent is also removed from glacial
influence and has experienced no Cenozoic
volcanic activity. Rates of vertical crustal motion
are consequently low and Late Cenozoic shoreline
datums at LBW chiefly reflect glacio-eustatic sea
level history. The primary aim of this study is to
clarify the chronology as well as the regional and
global context of LBW and to review previous work
on these aspects. LBW is ideally situated to
document the complex interactions of ocean,
atmosphere and land and their respective
influence on climate evolution, given its location
near the coast and mix of marine, estuarine and
terrestrial faunas and depositional settings. This
paper also provides a background to the study of
the vast existing faunal collections and a guide to
undiscovered fossil deposits. Towards these ends,
the first detailed geological/topographic maps of
the site and surrounds, accompanied by a
summary stratigraphic column are provided.
Virtual geological modeling using a subsurface
database has clarified the spatial and temporal
relationships of sedimentary facies, as well as their
depositional settings.
The geological and palaeontological record at LBW
tracks and documents the major regional and
global climatic/oceanographic events of the Late
Cenozoic. During the Oligocene drawdown in sea
levels, the landscape was etched by river incision.
Fluctuating sea levels of the Neogene periodically
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reversed the trend from erosion to deposition,
preserving contemporary faunas and floras in the
Oligocene palaeovalleys. Earlier Miocene pollen
from fluvial facies indicates a humid sub-tropical
climate, reflecting a warm southern Atlantic
Ocean. The abrupt late Middle Miocene global
cooling (Monterey Excursion) coincided with
intensified cold upwelling in the Benguela Current
and extensive phosphate authigenesis. A globally
documented Early Pliocene highstand possibly
related to the shoaling of the Isthmus of Panama
reached ~90 m above sea level (asl), implying
extensive
melting
of
the
cryosphere.
Palaeomagnetic data in tandem with global sea
level reconstructions suggested an age of
~5.15±0.1 Ma for the faunas and a correlation with
the earlier part of this transgression. A subtropical
C3 vegetation is indicated by the faunas and floras,
but with a significant contribution by sclerophytic
fynbos pointing to a cooler and more seasonal
climate than in the Miocene. A mid-Pliocene
highstand to ~50 m asl truncated the Early
Pliocene succession at LBW and the globally
documented Late Pliocene highstand to ~30 m asl
saw the Atlantic shoreline approaching LBW for
the last time. With the progressive climatic cooling
and instability of the terminal Pliocene,
culminating in the growth of the Arctic ice cap,
strengthening southerly winds driven by a tighter
coiled South Atlantic Anticyclone deposited
extensive coastal dune fields over the region.
Carr, A.S., Boom, A., Chase, B. M., Roberts, D. L.,
Roberts, Z.E. (2010). Molecular fingerprinting of
wetland organic matter using pyrolysis-GC/MS: an
example from the southern Cape coastline of
South Africa. Journal of Paleolimnology 44, (4):
947-961.
Carr, A.S., Bateman, M.D., Roberts, D.L., MurrayWallace, C.V., Jacobs, Z., Holmes, P.J. 2010: The last
interglacial sea-level high stand on the southern
Cape coastline of South Africa. Quaternary Research,
73, 351-363.

Bateman, M.D., Carr. A.S., Holmes, P.J., Dunajko,
A., McLaren, S.J., Marker, M.E., Roberts, D.L,
Murray-Wallace, C.V., Bryant, R.G. (2011). The
evolution of barrier dune systems: A case study of
the Middle-Late Pleistocene Wilderness barrier
dunes, South Africa. Quaternary Science Reviews
30: 63-81

Jürgen Runge
University of Frankfurt
Between 2007-2010 he was on leave from GoetheUniversity for working as a project manager for
German Technical Cooperation (GTZ) in Bangui,
Central African Republic, on “Geological resources,
Transparency and Good Governance”, advising the
six CEMAC countries (Cameroon, Central African
Republic, Gabon, Equatorial Guinee, Republic of
Congo) in the better use of natural resources for
economic development and fighting poverty
(implementation of the EITI mechanism). In the
end a new book was edited and published
together with James Shikwati, Nairobi, on the
topic:
Jürgen Runge and James Shikwati (eds.):
Geological Resources and Good Governance in
Sub-Saharan Africa. Holistic Approaches to
Transparency and Sustainable Development in the
Extractive Sector. Taylor & Francis Group,
Routledge, London, UK, 292 pp. £64 or Euros 73.
ISBN: 978-0-415-58267-4 (Hardbook), ISBN: 978-0203-09329-0 (eBook).
Aside from his activities in development aid, he
continued publishing scientific papers within the
series “Palaeoecolgy of Africa”. The jubilee volume
“30” on “African Palaeoenvironments and
Geomorphic Landscape Evolution” appeared in
2010 containing 13 papers (available via CRC
Press/Balkema, Taylor & Francis Group, ISBN 9780-415-58789-1).
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In January 2011 he returned to Germany and
resumed his activities at Goethe-University as a
lecturer and researcher.

through comparison of archaeological specimens
with modern analogues. The presence of nutlets of
Cladium mariscus (L.) Pohl subsp. jamaicense
(Crantz) Kük, a 1–3 m tall sedge with long scabrid
leaves, was unexpected and challenges the
bedding hypothesis because of the minute sharp
hairs along the midrib and margins of the leaf
blades. Nevertheless, we argue for the use of
Cladium as bedding material, possibly as the
foundation on which softer matter was laid. It is
possible that the Cladium nutlets and rhizomes
may have been eaten and that the plant was also
used as kindling or fuel.

Arnaud Temme
Recent Publications

Lara Sciscio
Thesis
Sciscio, L., (2011). Neogene deposits along the
southwest coast of South Africa: understanding
the palaeoclimate through proxies. MSc Thesis
(Unpublished) Rhodes University, Grahamstown,
South Africa

Christine Sievers
Department of Archaeology, Wits
I am doing my PhD in Archaeology at Wits and
submit the abstract of a recent publication. My
research focus is archaeobotany.
Recent Publications
Sievers, C., Muasya, A.M. (2011). Identification of
the sedge Cladium mariscus subsp. jamaicense and
its possible use in the Middle Stone Age at Sibudu,
KwaZulu-Natal. Southern African Humanities 23:
77-86.
ABSTRACT: The Middle Stone Age deposits at
Sibudu contain sedge (Cyperaceae) nutlets, which
previously have been interpreted as indirect
evidence of bedding. Scanning electron
microscopy was used to identify the sedge nutlets

Temme, A.J.A.M., Schaap, J.D., Sonneveld, M.P.W.,
Botha, G.A. Hydrological effects of buried
palaeosols in erosive landscapes – a case study in
South
Africa.
Quaternary
International
(submitted).
ABSTRACT: Palaeosols have long been studied as
valuable records of past climate and landscape
changes. The influence of palaeosols on the
functioning of present-day landscapes is receiving
closer attention due to the relevance of palaeosols
on long-term hydrological processes and the
future hydrological and erosive response of
catchments. In this study, we describe a sequence
of interbedded colluvial sedimentary deposits and
buried palaeosols exposed by gully erosion in the
Drakensberg escarpment foothills in KwaZuluNatal province, South Africa. An earlier study
concluded that rainfall and temperature were the
main drivers of cyclical erosion and palaeosol
formation in this area over the past 50.000 years.
Model simulations are presented that explore
present-day hydrological effects of buried
palaeosols under conditions of groundwater
lowering caused by gully erosion at 14 sites. The
results suggest that the colluvial deposits and
palaeosols cause a significant increase in total
annual drainage from most of the 14 studied sites
compared with similar sites without textural or
structural differentiation. In the simulations,
sediment deposition, not palaeosol formation, has
the most profound influence on the present-day

38

hydrological functioning of the catchment. The
effects of the limited observed palaeosol
development on soil water holding capacity and
actual soil water storage appear to be negligible.

Francis Thackeray
Director

Institute

for

Human

Evolution

I continue to undertake morphometric analyses of
Plio-Pleistocene hominid crania, using a statistical
(probablistic) definition of a species (Thackeray,
2007). Some results were presented in a poster
(Francis Thackeray and Eddie Odes) at the INQUA
conference in Bern, Switzerland. The data confirm
that there is no clear boundary between
Australopithecus and Homo.
Recent Publications
Skinner, M., Evans, A., Smith, T., Jernvall, J.,
Tafforeau, P., Kupczik, K., Olejniczak, A.J., Rosas,
A., Radovcic, J., Thackeray, J.F., Toussant, M.,
Hublin, J.J. (2010). Contributions of enameldentine junction shape and enamel deposition to
primate crown complexity. American Journal of
Physical Anthropology, 142: 157-163.
ABSTRACT: Molar crown morphology varies among
primates from relatively simple in some taxa to
more complex in others, with such variability
having both functional and taxonomic significance.
In addition to the primary cusps, crown surface
complexity derives from the presence of crests,
cuspules, and crenulations. Developmentally, this
complexity results from the deposition of an
enamel cap over a basement membrane (the
morphology of which is preserved as the enameldentine junction, or EDJ, in fully formed teeth).
However, the relative contribution of the enamel
cap and the EDJ to molar crown complexity is
poorly characterized. In this study we examine the
complexity of the EDJ and enamel surface of a
broad sample of primate (including fossil hominin)
lower molars through the application of microcomputed tomography and dental topographic
analysis. Surface complexity of the EDJ and outer
enamel surface (OES) is quantified by first
mapping, and then summing, the total number of

discrete surface orientation patches. We
investigate the relative contribution of the EDJ and
enamel cap to crown complexity by assessing the
correlation in patch counts between the EDJ and
OES within taxa and within individual teeth. We
identify three patterns of EDJ/OES complexity
which demonstrate that both crown patterning
early in development and the subsequent
deposition of the enamel cap contribute to overall
crown complexity in primates.
Cofran, Z. and Thackeray, J.F. (2010). Comparisons
between
robust
australopithecines
from
Kromdraai
and
Swartkrans,
using
two
morphometric techniques. South African Journal of
Science, 106: 40-43.
ABSTRACT: The type specimen of Paranthropus
robustus (TM 1517, including a partial cranium)
was discovered at Kromdraai near Sterkfontein in
1938 and described by Robert Broom as a new
species. Subsequently,
more
robust
australopithecines were discovered at the nearby
site of Swartkrans. These Swartkrans hominins
were
described
by
Broom
as Paranthropuscrassidens. Many
palaeoanthropologists currently regard the robust
australopithecines from Kromdraai and Swartkrans
as one species, but consensus has not been
reached on this issue. A morphometric analysis has
been undertaken to assess the probability that
specimens attributed to P. crassidens represent
the same species as that which is represented by
TM 1517, the holotype of P. robustus. Our results
failed to reject the null hypothesis that both sites
sample the same, single species of robust
australopithecine.
Braga, J., Thackeray, J.F., Subsol, G., Kahn, J.L.,
Maret, D., Treil, J., and Beck, A. (2010). The
enamel-dentine junction in the postcanine
dentition of Australopithecus africanus: intraindividual metameric and antimeric variation.
Journal of Anatomy, 216: 62-79.
ABSTRACT: We used micro-computed tomography
and virtual tools to study metric and
morphological features at the enamel–dentine
junction and on the outer enamel surface in the
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postcanine dentition of an exceptionally wellpreserved maxilla and mandible of an early
hominin. The fossil, Sts 52 from Sterkfontein,
South Africa, is attributed to Australopithecus
africanus and is about 2.5 million years old. For
comparative purposes in this exploratory study,
we also used micro-computed tomography to
analyse the dentition of a common chimpanzee
(Pan troglodytes), a pygmy chimpanzee (Pan
paniscus) and three extant humans. Metameric
variation of the 3D enamel–dentine junction in the
two chimpanzee mandibles was much smaller than
in extant humans. Variation in metameric shape
was high and complex. Notably, the mandibular
metameric variation in extant humans can be
greater within individuals, as compared with
variation between individuals, with differences in
shape appearing greater for M2 compared with
M1. We recommend the use of a new approach in
which individual metameric variation is
systematically assessed before making inferences
about differences between fossil hominin species.
The fossil hominin examined in this study showed
a metameric pattern of mandibular variation in
shape that was comparable to the pattern seen in
two chimpanzees. This degree of metameric
variation appeared relatively small compared with
the much larger patterns of variation observed
within and between extant humans.
Potze, S. and Thackeray, J.F. (2010). Temporal
lines and open sutures revealed on cranial bone
adhering to matrix associated with Sts 5 ("Mrs
Ples"), Sterkfontein, South Africa. Journal of
Human Evolution, 58: 533-535.
Thackeray, J.F. (2010). Ancient DNA from fossil
equids: A milesone in palaeogenetics. South
African Journal of Science, 106: 1-2.
Thackeray, J.F. (2010). Comparisons between
Australopithecus sediba (MH1) and other hominin
taxa, in the context of probabilities of
conspecificity. South African Journal of Science,
106: 9-10.
Adams JW, Herries AIR, Hemingway J, Kegley ADT,
Kgasi L, Potze S, Hopley P, Reade H, Thackeray JF.
(2010). Initial fossil discoveries from Hoogland, a

new primate-bearing karstic system in Gauteng
Province, South Africa. Journal of Human
Evolution, 59: 685-691.
Bennett, M.R., Liutkus, C.M., Thackeray, J.F.,
Morse, S.A., McClymont, J. and Stratford, D.
(2010). Footprints of the Kuiseb Delta, Namibia.
The Digging Stick, 27(3): 1-4.
Badenhorst, S., Senegas, F., Gommery, D., Potze,
S., Kgasi, L., and Thackeray, J.F. (2011). Pleistocene
faunal remains from Garage Ravine Cave on Bolt's
Farm in the Cradle of Humankind, South Africa.
Annals of the Ditsong National Museum of Natural
History, 1: 33-40.
ABSTRACT: Bolt's Farm is located near Sterkfontein
in South Africa's Cradle of Humankind, a
fossiliferous region close to Krugersdorp. Recently,
we studied macrofaunal remains from Garage
Ravine Cave at Bolt's Farm.The faunal assemblage
contained remains of the extinct giant Cape horse,
eland, alcelaphine, other indeterminate Bovidae,
jackal and a bird of prey. The presence of both
grazing and browsing taxa indicates that open
grasslands and woodland environments existed
during the formation of these breccias. Wooded
regions would have been present in closed
environments such as valleys adjacent streams.
Based on the presence of the extinct Cape horse,
eland and jackal, the breccias from Garage Ravine
Cave date to less than about two million but older
than 10,000 years ago during the Pleistocene.
Gommery, D., Senegas, F., Prat, S., Potze, S., Kgasi,
L., Badenhorst, S., and Thackeray, J.F. (2010).
Bolt's Farm dans le berceau de l'humanite sudafricain. Archeologia, 482: 52-62.
Thackeray. J.F. (2010). Into the light: an attempt
to illuminate aspects of southern African and
Western European prehistoric art. The Digging
Stick,
27(3):
5-7.
Thackeray, J.F. (2010). Homo sapiens helmei from
Florisbad, South Africa. The Digging Stick 27 (3),
13-14.
Thackeray, J.F. (2011). On Piltdown: the possible
roles of Teilhard de Chardin, Martin Hinton and
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Charles Dawson. Transactions of the Royal Society
of South Africa, 66(1): 9-13.

cannot be excluded as a person who was partly
responsible.

ABSTRACT: Teilhard de Chardin (1881–1955) was a
Jesuit priest, philosopher and palaeontologist. A
number of his letters and publications are
examined, including those written from Paris
almost immediately after the announcement of
the controversial “Piltdown Man” (Eoanthropus
dawsoni) which included a human cranium and the
jaw of an ape. The first cranial fragments were
obtained by Charles Dawson (an amateur
palaeontologist) in 1908. The hoax or joke was not
exposed until 1953. Writing to his cousin
Marguerite Teillard-Chambon during World War I,
sometime after facing questions about Piltdown,
Teilhard expressed a troubled mind, associated
with questions and “circumstances in which I was
necessarily involved”. He refers to a theological
solution, through use of the words “eminently
sanctifiable” (sanctify can mean to purify or free
fromsin).Writing to his theological friend Edouard
leRoy from China, he makes a brief comparison
between Sinanthropus (Homo erectus) and
“PiltdownMan”. His comments are discussed in the
context of the possibility that he was aware that E.
dawsoni was not a genuine hominid fossil. A
scenario is given whereby Martin Hinton, a
zoologist and palaeontologist based at the British
Museum(Natural History) was one of the
perpetrators, associated with a joke aimed initially
at Smith Woodward who formally announced
“Piltdown Man” on December 18, 1912. In terms
of this scenario, Hinton approached Teilhard in
London (some time after August 11, 1913) to assist
in exposing the joke. The painted canine of an
orangutan was discovered at Piltdown by Teilhard
on 30August 1913, but was found in an area that
had already been searched. The canine was
accepted as a hominid tooth by Smith Woodward,
instead of being recognised as a joke. Thereafter
Teilhard appears to have been reluctant to write
or say very much about “Piltdown Man”. A review
of certain documents lends support to the
hypothesis that Hinton, Teilhard as well as Charles
Dawson were involved. Statements from both
Teilhard and Hinton claim to suggest that Dawson
was innocent in the case of Piltdown, but Dawson
was evidently implicated in many forgeries and

Rubidge, B. and Thackeray, J.F. (2011). Revamped
world-class Palaeosciences Centre at Wits. The
Digging Stick, 28(1): 4-6.
Thackeray, J.F. and Odes, E. (in press). The
transition from Australopithecus to Homo,
recognizing a lack of clear boundaries between
hominid taxa. Proceedings of the Cradle of
Humankind conference in Algeria.
Thackeray, J.F. (in press). Deceiver, joker or
innocent? Teilhard de Chardin and Piltdown Man.
Antiquity.

David Thomas
School of Geography and Environment. Oxford
University Centre for the Environment
Recent Publications
Stone, A.E.C., Thomas, D.S.G., Viles, H.A. (2010).
Late Quaternary palaeohydrological changes in the
northern Namib Sand Sea: New chronologies using
OSL dating of interdigitated aeolian and water-lain
interdune
deposits.
Palaeogeography,
Palaeoclimatology, Palaeoecology, 288: 35-53.
ABSTRACT: Ephemeral rivers today terminate in
playas adjacent to the eastern part of the Namib
Sand Sea, although there is evidence that these
fluvial systems penetrated further west in the past.
There are water-lain sediments exposed in
interdune areas of the northern Namib Sand Sea
associated with the former course of the Tsondab
River, which are central to palaeoenvironmental
reconstruction in the region. These deposits
indicate that there was increased moisture
availability in this presently hyper-arid region
and/or the catchments of the rivers to the east of
the Sand Sea in the Great Escarpment. Until now
the chronology for the deposition of these
sediments has been based on radiocarbon (14C)
dates on carbonate materials. The validity of these
ages is problematic and 14C limits the timescale to
which these sediments can be dated.
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The water-lain units are bracketed by aeolian sand
units, which are highly suitable for opticallystimulated luminescence (OSL) dating. Here, 24
OSL ages from three sites associated with the
former course of the Tsondab River are presented,
allowing a reassessment of the timing of sediment
deposits and the west to east progression of the
terminus of the Tsondab River during the late
Quaternary. Narabeb, which is 60 km north-west
of the current end point of the Tsondab River at
Tsondab Vlei, contains eight mud units, six of
which are shown to be of marine oxygen isotope
stage (MIS 5, 128–75 ka) age. Water-lain units at
Hartmut Pan, 55 km north-west of Tsondab Vlei,
are dated by OSL to between 16.9 ± 0.9 ka and
12.7 ± 0.1 ka. At Ancient Tracks, closest to the
Tsondab Vlei (6 km west), mud units are younger,
and placed between 12.0 ± 0.7 and 12.8 ± 0.8 ka,
11.5 ± 0.5–10.5 ± 0.5 ka and after 10.5 ± 0.5 ka.
This new chronology is compared with other key
regional records to identify potential regional
relationships and forcing factors. There is greatest
correspondence with the records in the north of
the summer rainfall zone.
A revision of both old and young 14C ages on
carbonate materials calls for revision of other 14C
chronologies in the region and highlights the
problems with the continued used of histograms
of 14C-ages to indicate periods of increased
humidity in southern Africa.
Telfer, M.W., Bailey, R.M., Burrough, S.L., Stone,
A.E.S., Thomas, D.S.G., Wiggs, G.S.F. (2010).
Understanding linear dune chronologies: Insights
from
a
simple
accumulation
model.
Geomorphology, 120: 195-210.
ABSTRACT: Dunefields are today often found in
regions where environmental conditions are no
longer conducive to widespread aeolian transport
and deposition, and are thus seen as potential
archives of palaeoenvironmental information.
Some dune types are more suitable for this
purpose than others, and linear dunes (used here
synonymously with longitudinal dunes) have been
most frequently employed. They are commonly
found in dryland and dryland-marginal regions,
and they are apparently less migratory than some
other dune forms, thereby offering the potential
for longer environmental histories. Most recent

studies have employed optical (OSL) dating
surveys, which directly date the emplacement of
dune sands, to attempt to produce a
representative history of aeolian accumulation at a
dunefield scale; yet such studies have not always
given due consideration to the geomorphology of
linear dune accumulation. Although linear dunes
do not rework their sand as readily as, say,
barchans dunes, it is clear that sand deposited
during an aeolian event is likely to have been
removed from elsewhere on the dunefield's
surface. For this reason, all dune archives must be
assumed to be discontinuous over long timescales.
The effect of sediment redistribution on dune
preservation, and thus palaeoenvironmental
interpretation, is difficult to observe and poorly
understood.
We present a simplified probabilistic model to
replicate deposition/erosion of sand at a linear
dune crest, thus simulating the type of profile
sampled in many field studies in order to produce
a local accumulation history. The modelled sand
flux incorporates various feedbacks and the
simulations are run with varying boundary
conditions in which the simulated surface is
assumed to be in equilibrium over the multimillennial timescales of the model's duration.
Periodic instabilities in the landscape are generally
well recorded by the modelled dune accumulation
history, particularly when the events involve the
system as a whole briefly functioning out of an
equilibrium state (i.e. the probabilities of
deposition and reworking are not equal). However,
under forcing conditions where the probabilities
are unchanged throughout the duration of the
model run, the results can show apparent
structure within the data when sample sizes are
low, although at large sample sizes the
preservation potential decays with burial age
according to a power law. The model confirms the
importance of rigorous sampling strategies for
such studies, but also suggests that if such
precautions are taken, the reworking inherent to
linear dune aeolian systems does not preclude
their use as a Quaternary palaeoenvironmental
archive of environmental change.
Livingstone, I., Bristow, C., Bryant, R.G., Bullard J.,
White, K., Wiggs, G.F.S., Baas, A.C.W., Bateman,
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M.D., Thomas, D.S.G. (2010). The Namib Sand Sea
digital database of aeolian dunes and key forcing
variables. .Aeolian Research, 2: 93-104.
ABSTRACT: A new digital atlas of the
geomorphology of the Namib Sand Sea in southern
Africa has been developed. This atlas incorporates
a number of databases including a digital elevation
model (ASTER and SRTM) and other remote
sensing databases that cover climate (ERA-40) and
vegetation (PAL and GIMMS). A map of dune types
in the Namib Sand Sea has been derived from
Landsat and CNES/SPOT imagery. The atlas also
includes a collation of geochronometric dates,
largely derived from luminescence techniques, and
a bibliographic survey of the research literature on
the geomorphology of the Namib dunesystem.
Together these databases provide valuable
information that can be used as a starting point for
tackling important questions about the
development of the Namib and other sand seas in
the past, present and future.
Thomas, D.S.G., Burrough, S.L. (2010). Interpreting
geo-proxies of late Quaternary climate change in
African drylands: implications for understanding
environmental and early human behaviour.
Quaternary International.
ABSTRACT: Climate and environmental change in
the Late Quaternary are widely regarded as key
drivers of early human development and dispersal.
In Africa, robust records of change are required to
assess the nature of potential impacts. Today’s
late
Quaternary
palaeoenvironmental/palaeoclimate
reconstructions from the interior southern African
basin (Kalahari) are more spatially detailed, have a
stronger chronometric underpinning, and span a
longer time range, than those of 10–20 years ago,
but are no less controversial. Reconstructions for
the last 150 ka are usually interpreted in terms
of changes in hydrological balance from conditions
more humid or more arid than today, and
expressed in climatological terms as the changing
latitudinal interplay between monsoon easterlies
and tropical and mid-latitude westerlies. With
more data than ever before, why then is the
record not yet delivering a more coherent picture
of regional climate change? This paper deliberately
addresses current challenges and controversies,

including issues often ignored or neglected, with
the view that it is essential to do so if more robust
interpretations of the past are to be generated in
the future.
Sources of palaeo-data from the interior are
predominantly ‘geoproxies’: reconstructions not
based on highly resolved organic or isotope
records, but on interpretation of spatially
extensive geomorphological proxies of past
environments. Despite being increasingly datable
using OSL, their inclusion in syntheses has proved
complex not least when interpretations appear to
conflict with records from other sources.
Consequently, they are sometimes removed from
regional syntheses of climate change.
These omissions are often replaced by spatiallyexaggerated interpretations of ‘higher quality’
local records allowing more spatially-coherent
timeslice interpretations to be presented. Yet this
is counter-intuitive to the spatial complexity of
conditions present in the palaeoenvironmental
proxies, or in climatic and environmental systems
today. In addition, the quest to link regional
records to ‘master records’ from ice and ocean
cores can ‘force’ interpretation within a temporal
scale that may be inappropriate for their analysis,
underplaying the reality of complexity within the
environmental system.
There are not necessarily ‘good’ or bad’ records of
terrestrial
palaeoenvironments in interior
southern Africa. Rather, there are records that
contain different suites of information about past
land surface, hydrological and climate conditions
preserved at temporal scales which can sometimes
be incomparable. Consideration of these factors
may resolve apparent conflicts between datasets,
resulting in a better understanding of past
environmental dynamics, and revealing the nature
of environmental variability, which may be a key
facet to which human development has
responded.
Chase, B.M., Quick, L.J., Meadows, M.E., Scott, L.,
Thomas, D.S.G., Reimer, P.J. (2011). Late-glacial
interhemispheric climate dynamics revealed in
South African hyrax middens. Geology, 39: 19-22.
Thomas, D.S.G. (2011). Physical geography classics
revisited; A.T. Grove’s 1969 ‘Landforms and
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climate change in the Kalahari and Ngamiland’.
Progress in Physical Geography, 35, 263-26.
Atkinson, O.A.C., Thomas, D.S.G., Goudie, A.S.,
Bailey, R.M. (in press). Late Quaternary chronology
of major dune ridge development in the northeast
Rub' al-Khali, United Arab Emirates. Quaternary
Research
ABSTRACT: The northeastern sector of the Rub' alKhali desert in the eastern United Arab Emirates
(UAE) is dominated by large NE–SW trending dune
ridges orientated perpendicular to the currently
prevailing northwesterly wind regime. In this
study, extensive use has been made of artificially
exposed sections through these major dune ridges
that reveal internal sedimentary structures and
allow an intensive, high-resolution sampling
programme to be carried out. Here, we present
the optical dating results for samples from 7
sections. The results indicate that dune activity
and preservation occurred within the periods 7–3
ka, 16–10 ka and 22–20 ka with evidence of earlier
preservation during marine oxygen isotope stages
MIS 3 and 5, with net accumulation rates in the
range 2.2–25 m.ka− 1. In several instances,
hiatuses in the preserved record of dune
accumulation coincide with stratigraphic bounding
surfaces visible in the exposed section profiles
with associated truncation of internal sedimentary
structures. Caution must be exercised when
interpreting such gaps in the recorded
accumulation chronologies of these dunes since
these may simply constitute phases of low
preservation potential rather than phases of low
aeolian activity. Other factors such as sediment
supply and availability in relation to sea-level
dynamics may be significant and are also
considered.
Atkinson, OAC, Thomas DSG, Goudie AS, Parker A.
(in press). Holocene development of multiple dune
generations in the northeast Rub’ al-Khali, United
Arab Emirates. The Holocene
Book
Thomas DSG 2011 (editor) Arid Zone
Geomorphology: process, form and change in
drylands. Wiley-Blackwell, Chichester. 624p. A fully
rewritten 3rd edition.
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Nikolaas Van der Merwe
Department of Archaeology, University of Cape
Town
Recent Publications
Van der Merwe, N.J. (2011). Male philopatry and
female dispersal amongst two species of early
hominins from the Sterkfontein valley. South
African Journal of Science 107(7/8).
Van der Merwe, N.J. (in press). Oxygen isotopes and
the rain on Olduvai: climatic change in tanzania
since the emergence of homo sp. Archaeometry
ABSTRACT: An isotopic investigation of the diets of
early
hominins
Homo
habilis
and
Australopithecus (Paranthropus) boisei - in
northwest Tanzania has also produced evidence of
a possible major change in the rainfall regime of
this region, sometime since the emergence of the
genus Homo. The core of this study involved
measurements of the stable carbon and oxygen
isotope ratios in tooth enamel of fossil hominins
and associated fauna excavated at Olduvai Gorge
(ca. 1.8Ma) and Peninj, Lake Natron (ca. 1.5Ma).
The hominin H. habilis was apparently an
omnivore and the ancestor of humans, while A.
boisei was a vegetarian with an 80% diet of C4
plants – probably sedges of the wetlands – who
became extinct by ca. 1Ma. Among other fauna,
there were some notable extinctions: the grazing
elephant (Elephas sp.) and the grazing shortnecked giraffe (Deinotherium sp.) were replaced
by the browsing elephant and giraffe species that
we know today. Most of the fossil species,
however, survived into modern times unchanged
or evolved into closely related forms. The carbon
isotope ratios of the fossil fauna were 1.5 per mil
more positive than those of their modern
counterparts in the Serengeti National Park; this
difference is the result of the Industrial
atmosphere of modern times and can be
discounted. The oxygen isotope ratios of the
entire faunal community, however, became more
positive by 5 per mil sometime during the past 1.5
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million years. It is my hypothesis that the major
oceanic source of rainfall in northwest Tanzania at
1.5Ma was the Atlantic Ocean, with the heavy 18O
isotope preferentially raining out of the clouds as
they traveled over central Africa. At some point,
the major oceanic source of rain changed to the
Indian Ocean, producing the bipolar rainfall regime
of today. This hypothesis has been investigated by
isotopic measurements of the current rainfall in
the Serengeti and of fossil fauna (Equids and
Hippos) of different ages from Olduvai Gorge. The
oxygen isotope ratios remained unchanged from
lower Bed II (1.8 Ma) through the Masek beds
(600-400ka), but had become more positive by 5
per mil by the time of the Naisiusiu beds in the
bottom of the gorge, which have been dated by
ESR to 62ka. Attempts are underway to find
specimens dating between 400 and 62ka.
Van der Merwe, N.J. (accepted). Isotopic ecology
and diets of fossil fauna from Olduvai Gorge at ca.
1.8 ma, compared with modern fauna from
Tanzania. Palaeogeography, Palaeoclimatology,
Palaeoecology.
ABSTRACT: The contrasting diets of two early
hominin species that were present in Tanzania at
ca. 1.8 Ma (million years ago) - Homo habilis and
Australopithecus (Paranthropus) boisei - have
been described by means of stable carbon isotope
analysis of their tooth enamel (van der Merwe,
Masao and Bamford 2008). The isotopic ecology
and diets of fossil fauna that were present at
Olduvai at the same time are described here. The
tooth enamel of 145 faunal specimens from
Olduvai Gorge, Middle Bed I (ca. 1.785 - 1.83 Ma)
and the Lowermost Bed II (ca. 1.75 - 1.78 Ma) were
assessed by means of stable carbon and oxygen
isotope (d13C and d18O) analysis. The results from
the fossil fauna were compared with those of 77
modern specimens (120 measurements) from
nature reserves in Tanzania, primarily from the
Serengeti National Park that adjoins Olduvai. The
carbon isotope ratios for both fossil and modern
specimens show that the habitats in which these
faunal populations lived were quite similar, i.e., a
wooded savanna. They had enough bushes and
trees to support a few species of browsers, but
most of the animals were grazers or mixed
feeders. The oxygen isotope ratios of the fossil and

modern animals were very different, however,
suggesting strongly that the source of moisture for
the rain in the Olduvai region has changed during
the past 1.75 million years.

Lyn Wadley
School of Geography, Archaeology and
Environmental Studies and Institute for Human
Evolution, Wits
Recent Publications
Wadley, L. (2010). Were snares and traps used in
the Middle Stone Age and does it matter? A

review and a case study from Sibudu, South
Africa. Journal of Human Evolution: 58: 179–192.
ABSTRACT: The concept of remote capture
involved in the creation and use of snares and
traps is one of several indicators that can be used
for the recognition of enhanced working memory
and complex cognition. It can be argued that this
humble technology is a more reliable indicator of
complex cognition than encounter hunting, for
example with spears. It is difficult to recognize
snares and traps archaeologically because they are
generally made from materials that do not
preserve well. To infer their presence in the past, it
is therefore necessary to rely on circumstantial
evidence such as mortality profiles, taxonomic
diversity and high frequencies of creatures that are
susceptible to capture in snares or traps. Clearly
there are some problems with using snares to infer
complex cognition because people do not
necessarily choose meat-getting strategies with
the lowest costs. Although snares make economic
sense because they reduce search costs, their use
by modern hunters is not associated with the type
of status accorded to other means of hunting.
Social demands, more than economic or
environmental ones, may consequently have
determined the amount of snaring and trapping
that occurred in the past. Because of social
attitudes, an absence of snaring need not mean
that people were incapable of using this
technique. At Sibudu, a South African Middle
Stone Age site, snares or other non-selective
capture techniques may have been used during
the Howiesons Poort and perhaps also the Still Bay
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Industry. The circumstantial evidence consists of 1.
high frequency representations of animals that
prefer forested environments, including the tiny
blue duiker (adult and juvenile) and the dangerous
bushpig, 2. high frequencies of small mammals, 3.
high taxonomic diversity and, 4. the presence of
small carnivores. Importantly, the Howiesons
Poort faunal assemblage is different from that in
more recent Middle Stone Age occupations of the
site.
Wadley,
L.
2010.
Compound-adhesive
manufacture as a behavioral proxy for complex
cognition in the Middle Stone Age. Current
Anthropology 51, Supplement 1:S111-119.
Wadley, L. 2010. A taphonomic study of ochre
demonstrates
post-depositional
color
transformations. Journal of Taphonomy 8: 243254.
ABSTRACT: The predominance of red ochre over
other colors in Middle Stone Age deposits has led
archaeologists to suggest that this color was
chosen for symbolic reasons. While this may have
been the case, replication studies imply that the
dominance of red ochre in archaeological deposits
can result from either anthropogenic or postdepositional activities. Yellow, brown and orange
hydrated iron oxides can be transformed from
yellow or brown to red, or shades of red, through
heat in simple camp fires. Ochre processing areas
and variously colored ochre nodules found at
Sibudu Cave, South Africa, confirm the presence of
both hydrated and dehydroxylated forms of iron
oxide. Replications demonstrate that yellow ochre
can transform to red or shades of red when it is
buried in sand under a fire. Temperatures of 300
to 400 degrees C can routinely be obtained 5 cm
below a small camp fire and temperatures of close
to 300 degrees C can even be achieved 10 cm
below the centre of a fire. Such conditions are
ideal for dehydroxylating iron oxides and
transforming their colors. In the past, the
transformation may sometimes have been
deliberate, but on other occasions ochre nodules
or ochre residues present on artefacts may have
been heated serendipitously through unintentional
proximity to heat; thus fires lit above ancestral
camp sites can cause post-depositional change to

the colloids or minerals thousands of years after
they were used at a site.
Wadley, L. 2010. Cemented ash as a receptacle or
work surface for ochre powder production at
Sibudu, South Africa, 58,000 years ago. Journal of
Archaeological Science 37: 2397-2406.
ABSTRACT: The white ash of Sibudu hearths
sometimes became cemented and, when this was
the case, some of these crusts were used as work
surfaces or receptacles, particularly in occupations
dating about 58,000 years ago. Substantial
deposits of red and yellow ochre powder have
been found on these crusts. This suggests that the
ochre was not associated with hearths for heat
treatment because yellow ochre readily
transforms to red even at low temperatures. XRF
readings suggest that the ochre used at the site
derives from different geological sources.
Micromorphological
studies
imply
that
phosphatization caused the cementation of the
ashes in some hearths, while gypsum growth
hardened one of the hearths described here.
Lombard, M., Wadley, L., Jacobs, Z., Mohapi, M.,
Roberts, R.G. 2010. Still Bay and serrated points
from Umhlatuzana Rock Shelter, Kwazulu-Natal,
South Africa. Journal of Archaeological Science 37:
1773-1784.
ABSTRACT: Umhlatuzana Rock Shelter is a longsequence Middle and Later Stone Age site in
KwaZulu-Natal, South Africa. Jonathan Kaplan
excavated the site and analysed the material in the
1980s as a rescue project. For many years
thereafter the collection remained untouched,
partly because of doubts raised about the
stratigraphic integrity of the site. Using single-grain
OSL dating we show that post-depositional mixing
of sediment was restricted to time-specific, smallscale events. The OSL ages obtained for the
Howiesons Poort and pre-Howiesons Poort are
comparable to those of other southern African
sites with unambiguous Howiesons Poort and Still
Bay Industries. Based on morphological and other
characteristics, we reason that the Still Bay is
represented at Umhlatuzana, and announce the
presence of a serrated point assemblage closely
associated in time with the Still Bay points.
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Wadley, L. 2010. The effect of organic preservation
on behavioural interpretations at the South African
Middle Stone Age sites of Rose Cottage and
Sibudu. In: K. V. Boyle, C. Gamble & O. Bar-Yosef
(Ed.) The Upper Palaeolithic Revolution in Global
Perspective: Essays in honour of Paul Mellars.
Cambridge: McDonald Institute for Archaeology,
pp. 51-59.
Wadley, L. (2010), In memoriam - Hilary John
Deacon (1936-2010), Azania: Archaeological
Research in Africa, 45(3), 235 — 237.
Wadley, L., Kempson, H. (2011). A review of rock
studies for archaeologists, and a preliminary
analysis of dolerite and hornfels from the Sibudu
area, KwaZulu-Natal. Southern African Humanities
23: 65-85.
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