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NEWSLETTER • 2016 
 

 

A NOTE FROM THE PRESIDENT  

We have another issue filled with the interesting and diverse activities of some of our members so please read and 
enjoy!  
 
The 21st SASQUA conference planning is well underway and we look forward to receiving many members and 
interested people in Johannesburg. If you are wondering why the venue is not on Wits campus, although the 
conference organisers are from Wits, this is because some foreign members were worried about security. Fortunately 
the campus has been very quiet and peaceful this year – and long may it last. Nonetheless the Parktown School venue 
is a lovely setting amongst trees and gardens yet has the full complement of conference facilities and is close to a 
variety of B&B’s, restaurants and shops.  
 
The SASQUA constitution needs to be updated and Margaret Avery and Brian Chase have started on this. You will soon 
receive a draft so please send your comments as soon as possible so they can be considered. I strongly urge you to 
think about the constitution as it forms the foundation of YOUR society. Also, whether or not you are attending the 
conference, we are looking for nominations for members of the next council. More information will be sent to 
members soon.  
 
Happy reading 
Marion 
 

Professor Marion Bamford 

Evolutionary Studies Institute, University of the Witwatersrand   

 

Newsletter editor: Hayley Cawthra 
Geophysics Competency, Council for Geoscience; 

Centre for Coastal Palaeoscience, Nelson Mandela Metropolitan University 
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UPCOMING EVENTS:  

 

 

PEOPLE AND THE ENVIRONMENT 

 

21st Conference of the Southern African Society for Quaternary 

Research 

 

 

3-7 April 2017 

Parkview, Johannesburg 

sasqua2017@gmail.com 

 

 

Plenary speaker: Prof Anson MacKay (University College London): Diatoms and palaeoclimate proxies 

 

Gauteng hosts a wealth of sites of Quaternary palaeoscience interest, with the many hominid sites in the Cradle of 

Humankind, the longest continuous palaeoenvironmental record at Tswaing Crater, and a range of Stone Age sites. 

The 2017 SASQUA conference will celebrate the palaeoscience heritage of the region. All Quaternarists are warmly 

invited.  

 

The conference will be held in the historic setting of one of the oldest schools in Johannesburg, Parktown Girls. The 

school is located in the quiet leafy suburb of Parkview. There are a number of guesthouses within the suburb, and a 

vibrant shopping strip on Tyrone Avenue with a range of restaurants. The venue is a five minute drive from the 

Rosebank Gautrain station and the many Rosebank Hotels. 

Abstract Submission and Registration payments were due on 31 January 2017. Peer reviewed conference abstracts 
will be published in a special issue of the DHET accredited journal Palaeontologia africana.  

There will be an optional field trip on Friday 07 March 2017: Trip to the Cradle of Humankind 

This day trip will involve guided tours of sites within the Cradle of Humankind which have been host to important 

palaeoanthropogical discoveries. Busses will leave at 09:00 from the conference venue and return at 17:00  

mailto:sasqua2017@gmail.com
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SA-INQUA and INQUA News  

SA-INQUA COMMITTEE 
 
Prof Marion Bamford (University of the Witwatersrand): Chair 
Prof Mike Meadows (University of Cape Town)  
Dr Lynne Quick (University of Cape Town) 
Dr Hayley Cawthra (Council for Geoscience, NMMU) 
Dr Margaret Avery (Iziko Museums of South Africa) 
Dr Greg Botha (Council for Geoscience) 
Dr Jemma Finch (University of KwaZulu-Natal) 
Ms Lynn Ngwenya (NRF) 
 

CONTACT WITH INTERNATIONAL UNIONS 
 

 Mike Meadows (UCT) is the Secretary-General of the International Geographical Union (IGU) 

 Brian Chase (CNRS) is the Secretary-General of the International Union for Quaternary Research INQUA) 

 Brian Chase (CNRS) is engaged in the INQUA funded international focus group “Southern Hemisphere 
Assessment of PalaeoEnvironments” (SHAPE) 

 Margaret Avery (Iziko) is the Immediate Pat President of the International Union of Quaternary Research 
(INQUA) 

 Margaret Avery (Iziko) is a member of the South African National Board for the International Council for 
Science (ICSU) 

 Margaret Avery and Mike Meadows attended the ICSU-ROA (Regional Office for Africa) mid-General 
Assembly African meeting in Johannesburg, June 2016. This was mainly to report back to national and union 
representatives on what ICSU had been doing in the last two years. High on the agenda was the proposed 
merger of ICSU and the International Council for Social Sciences (ICSS).  Subsequently, at a joint meeting of 
ICSS and ICSU in Norway, it was agreed that the two would begin activities leading to a merger at the next 
ICSU General Assembly. The aim is to give the new body more clout with a unified voice when speaking to 
governments and prevent duplications of research effort, among other things. 
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RESEARCH NEWS, UPDATES & RECENT 
PUBLICATIONS 

 
Margaret Avery 
Iziko South African Museum 
 
Reflections on a society 
As one of the longer-standing members of SASQUA, 
and a past President (though I don’t want to brag!), I 
think it is time to speak out. For quite some time now 
there has been a slow slide in SASQUA activities in this 
country and, indeed in the sub-region. I can think of all 
sorts of reasons why this may be so, as, I am sure, can 
most people. While many of them may be valid, others 
could just be excuses for doing nothing to halt the 
slide. The bottom line is that unless we do something, 
SASQUA is going to die and, with it, a proud legacy of 
Quaternary science in southern Africa. The question is 
whether we want this to happen or not. Whichever is 
the case, we need to take action: either we wind up 
SASQUA, the oldest and premier Quaternary society in 
Africa, or we determine to resurrect our ailing group. 
The first action is easy: it can be done at the upcoming 
conference, as is set out in the constitution. The 
second option is not easy but I believe it can be done. 
As the saying goes, where there is a will there is a way, 
and that is the crux of the matter. 

I personally have invested a lot of time and energy in 
helping to facilitate Quaternary studies, and should be 
more than happy to see what more I can do to help 
identify the problems and what can be done to right 
them. Two main issues come to mind for a start. One 
is that science has moved on considerably since the 
time when SASQUA was founded and we need to 
recognise the changes and work with them. It is 
increasingly obvious that collaborative science on an 
international level is the way things are done so let us 
take SASQUA increasingly into the international arena 
and showcase southern Africa as a place to do 
Quaternary studies. Second, we are only as strong as 
our future generations so let see what can be done to 
encourage young people into Quaternary sciences. 
There is something for most people under this heading 
and the field as a whole has enormous importance for 
the future of our planet: this is no blue-sky study that 
we can afford to ignore. INQUA has a thriving Early 
Career Researcher community and SASQUA should 
have one too, even if it will be harder to get going. 

I am very proud that SASQUA has ‘punched above its 
weight’ for many years in the international arena, 
flying the flag for Africa. Let us not destroy this proud 
record but rather continue to make our contribution. 

_____________________________________ 

Andrea Baker 
Earth Sciences Department, Stellenbosch University 
Publications 
 

Baker, A., Routh, J., & Roychoudhury, A. N. (2016). 
Biomarker records of palaeoenvironmental variations 
in subtropical Southern Africa since the late 
pleistocene: Evidence from a coastal Peatland. 
Palaeogeography, Palaeoclimatology, Palaeoecology, 
451, 1–12.  

 

Abstract: Southern Africa’s unique global position has 
given rise to a dynamic climate influenced by large sea 
surface temperature gradients and seasonal 
fluctuations in the Inter Tropical Convergence Zone.  
Due to the region’s semi-arid climate, terrestrial 
palaeorecords are rare and our understanding of the 
long-term sensitivity of these ecosystems to climatic 
drivers is ambiguous. A 810cm continuous peat core 
was extracted from the Mfabeni peatland with a 14C 
basal age of ca. 47 thousand years calibrated before 
present (kcal yr BP), positioning it as one of the oldest 
known coastal peatlands. This peat core provides an 
opportunity to investigate palaeoenvironment 
changes in subtropical Southern Africa since the late 
Pleistocene.  Biomarker (n-alkane, n-alkanoic acid and 
n-alkanol) analysis, in conjunction with previously 
published bulk geochemical data, was employed to 
reconstruct organic matter (OM) sources, rates of OM 
remineralisation and peatland hydrology. Our results 
showed that the principal OM source into the 
peatland was emergent and terrestrial plants with 
exception of during shallow lake conditions when 
submerged macrophytes dominated (ca. 44.5 – 42.6, 
29.7, 26.1 – 23.1, 16.7 – 7.1 and 2.2 kcal yr BP).  n-
Alkane proxies suggest that local plant assemblages 
were predominantly influenced by peatland 
hydrology.  By incorporating temperature sensitive n-
alkanoic acid and n-alkanol proxies, it was possible to 
disentangle the local temperature and precipitation 
changes.  We report dramatic variations in 
precipitation intensities, but subdued temperature 
fluctuations during the late Pleistocene.  The Holocene 
period was characterised by overall elevated 
temperatures and precipitation compared to the 
preceding glacial period, interspersed with a millennial 
scale cooling event.  A close link between the Mfabeni 
archive and adjacent Indian Ocean marine core 
records was observed, suggesting regional ocean 
surface temperatures to be the dominant climate 
driver in the region since the late Pleistocene. 
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SL6 core %TOC plotted against n-alkane proxies, carbon preference index (CPI), average chain length (ACL), aquatic plant (Paq) and 
terrestrial wax (Pwax) proxies.  TP = terrestrial plants, EP = emergent plants and AP = aquatic plants.  H1 – 5 = Heinrich events (dates 

from Hemming, 2004); A1 and A2 = Antarctic warming events (Blunier et al., 1998; Stocker, 2000); LGM = Last Glacial Maximum; 
ACR = Antarctic cold reversal (Stocker, 2000); YD = Younger Dryas; Hol = Holocene. 

Baker, A., Pedentchouk, N., Routh, J., & 
Roychoudhury, A. N. (2017). Climatic variability in 
Mfabeni peatlands ( South Africa ) since the late 
Pleistocene. Quaternary Science Reviews, 160, 57–66.  

Abstract: It has been postulated that a bipolar seesaw 
interhemispheric mechanism dominated the 
relationship between the Northern and Southern 
hemisphere climates since the late Pleistocene.  A key 
test for this proposition would be to undertake 
palaeoenvironmental studies on terrestrial archives in 
climatically sensitive regions.  Southern Africa’s 
contemporary C3 and C4 terrestrial plant distributions 
display a definitive geographical pattern dictated by 
different growing season rainfall and temperature 
zones; however, the region is generally archive poor 
due to its overall semi-arid climate and high relief 
topography.  The Mfabeni peatland, with a basal age 
of c. 47k yrs calibrated before present (kcal yr BP), is 
one of the oldest continuous coastal peat deposits in 

Southern Africa.  Molecular leaf wax isotopes 
(δ13Cwax) were generated for a 810 cm long core, and 
combined with previously published bulk geochemical 
(δ13Cbulk, %TOC), palynological, and stratigraphic 
data, to reconstruct the late Pleistocene and Holocene 
palaeoenvironments.  We interpreted environmental 
shifts associated with the Heinrich 4, Last Glacial 
Maximum, deglacial and Holocene periods, which are 
consistent with adjacent Indian Ocean sea surface 
temperature records.  However, the other shorter 
climate perturbations during the Heinrich 5, 3, 2, 1, 
Antarctic cold reversal and Younger Dryas, were 
muted, most likely due to local hydrological 
overprinting on the Mfabeni record. A general anti-
phase sequence was observed between the Mfabeni 
record and better established Northern Hemisphere 
events, underpinning the bipolar seesaw 
interhemispheric mechanism proposed for global 
climate forcing since the Late Pleistocene. 



6 
 

  
Core SL6 %TOC (n=198) , bulk carbon (n=198) and leaf wax (n=35) isotope profiles in comparison with peatland development 

chronology by Grundling et al (2013), palynology record by Finch and Hill (2008) and local hydrology interpretation of the Mfabeni 

peatland.  Core SL6 %TOC and bulk C isotopic data modified from Baker et al. (2014). WL = relative water levels; H1 – 5 = Heinrich 

events; A1 and A2 = Antarctic warming events; LGM = Last Glacial Maximum; ACR = Antarctic cold reversal; YD = Younger Dryas; Hol 

= Holocene. 

_____________________________________ 

Marion Bamford 
Evolutionary Studies Institute, University of the 
Witwatersrand   
 
The last few months of 2016 were interrupted by the 
violent student protests on most university campuses, 
including Wits so lectures and exams were delayed but 
we managed to continue with research. Cores 
extracted from Ntsikeni wetland in Kwa-Zulu Natal 
(photographs in the last newsletter of Greg Botha and 
Frank Neumann), have been processed by Wits 
Masters student, Maria Combrink, and for next 
newsletter she will have something interesting to 
report (see pollen figure, Stoebe sp. photo taken by 
Maria). Three PhD students are about to submit their 
theses on phytolith projects and we can look forward 
to publications from them in the near future.  
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In October Marion, Natasha Barbolini (post doc at the 
ESI) and Rose Prevec (palaeobotanist at the Albany 
Museum) attended the IPC-IOPC (International 
Palynology Conference and International Organisation 
of Palaeobotanists Conference) in Salvador, Bahia, 

Brazil. There were many Quaternary presentations but 
the three South Africans presented on much older 
material. (Photo courtesy of Rose Prevec of L-R: Rose, 
Marion, Natasha). 
 

 
 
A number of publications have come out from the 
Quaternary research being done at Wits: 
 
BAMFORD, M.K., NEUMANN, F.H., SCOTT, L. 2016. 
Chapter 19: Pollen, Charcoal and Plant Macrofossil 
Evidence of Neogene and Quaternary environments 
in Southern Africa. In: Knight, J. and Grab, S.W. (Eds.). 
Quaternary environmental change in southern Africa: 
physical and human dimensions. Cambridge 
University Press. pp 306-323. 
 
ADAMS, N.F., COLLINSON, M.E., SMITH, S.Y., 
BAMFORD, M.K., FOREST, F., MALAKASI, P., 
MARONE, F., SYKES, D. 2016. First fossil record of 
Cissus (Vitaceae) in Africa: phylogenetic, 
palaeoenvironmental and biogeographic 
implications. American Journal of Botany 103(9), 
1657-1677. 
 
BROPHY, J., DE RUITER, D., FORTELIUS, M., 
BAMFORD, M., BERGER, L., 2016. Pleistocene Bovidae 

(Mammalia) from Malapa, Gauteng Province, South 
Africa. Palaeontologia Electronica 19.2.16A: 1-22 
 
CHIKUMBIRIKE, J., BAMFORD, M.K., ESTERHUYSEN, 
A.B., 2016. A study of archaeological charcoal from 
Great Zimbabwe. South African Archaeological 
Bulletin 71 (204): 107–118. 
  
DE FRANCESCHI, D., BAMFORD, M.K., PICKFORD, M., 
SENUT, B. 2016. Fossil wood from the upper Miocene 
Mpesida Beds at Cheparain (Baringo District, Kenya): 
botanical affinities and palaeoenvironmental 
implications. Journal of African Earth Sciences 115, 
271-280. 
 
FITCHETT, J.M., GRAB, S.W., BAMFORD, M.K. and 
MACKAY, A.W. 2016. A multi-proxy analysis of late 
Quaternary palaeoenvironments, Sekhokong Range, 
Eastern Lesotho. Journal of Quaternary Science, DOI: 
10.1002/jqs2902 
 
FITCHETT, J.M., GRAB, S.W., BAMFORD, M.K., 
MACKAY, A.W., 2016. A multi-disciplinary review of 
late Quaternary palaeoclimates and environments 
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for Lesotho. South African Journal of Science 112 
(7/8) Art # 2016/0045, 9 pages. 
http:/dx.doi.org/10.17159/sajs.2016/20160045.  
 
HABERMANN, H.M., STANISTREET, I.G., STOLLHOFEN, 
H., ALBERT, R.M., BAMFORD, M.K., PANTE, M.C., 
NJAU, J.K., MASAO, F.T., 2016. In situ ~2.0 Ma trees 
discovered as fossil rooted stumps, lowermost Bed I, 
Olduvai Gorge, Tanzania. Journal of Human Evolution 
90, 74-87. 
  
KUHN, B.F., HARTSTONE-ROSE, A., LACRUZ, R.S., 
HERRIES, A.I.R., WERDELIN, L., BAMFORD, M.K., 
BERGER, L.R., 2016. The carnivore guild circa 1.98 
million years: biodiversity and implications for the 
palaeoenvironment at Malapa, South Africa. 
Palaeobiodiversity and Palaeoenvironments 96, 611-
616. DOI: 10.1007/s12549-16-0245-0 
  
OLAYIWOLA, MAA, BAMFORD, MK. 2016. Petroleum 
of the Deep:  Palynological proxies for 
palaeoenvironment of deep offshore Late Miocene-
Pliocene sediments from Niger Delta, Nigeria. 
Palaeontologia africana 50, 31-47. 
 
OLAYIWOLA, M.A., BAMFORD, M.K. 2016. 
Palynology: a useful tool in understanding the 
palaeoclimatic changes through Pliocene-Pleistocene 
from the deep offshore Niger Delta Nigeria. Revue de 
Micropaléontologie 59, 41-55. 
 
WADLEY, L., MURUNGI, M.L., WITELSON, D., BOLHAR, 
R., BAMFORD, M., SIEVERS, C., VAL, A., DE LA PENA, 
P., 2016. Steenbokfontein 9kr: a Middle Stone Age 
spring site in Limpopo, South Africa. South African 
Archaeological Bulletin 71 (204): 130–145. 
 
 

_____________________________________ 

Hayley Cawthra 
Council for Geoscience Geophysics Competency; 
Nelson Mandela Metropolitan University Centre for 
Coastal Palaeoscience   
 
In April 2016, the Council for Geoscience approved, 
launched, and commenced the South African 
Nearshore Mapping Programme (SANMAP) which I am 
leading and have a team of five people working on so 
far, which includes two interns who joined us in a 
newly established internship programme in marine 
geosciences. The broad objective of SANMAP is to 
create and develop a marine geoscience programme 
at the CGS, through a three-year programme as a test 
of concept for a long-term commitment to offshore 
systematic and thematic mapping. We aim to apply 
cutting-edge geophysical mapping methods to the 
South African continental shelf, firstly in areas of 
strategic interest. The scientific aims of SANMAP are 

to acquire new marine geophysical datasets; to 
develop a high-resolution geophysical/geomorphic/ 
palaeoenvironmental database for key sections of 
South Africa’s continental shelf; and to design a robust 
and modern methodology for handling marine 
geoscientific data through GIS. With these data, we 
intend to generate computer models of offshore 
geological and palaeoenvironmental settings under 
various climatic/sea level scenarios and create habitat 
maps for the living marine resource to be applied in 
sustainable marine planning through collaboration 
with partners, to mention two examples of 
applications. The rationale encompasses various 
facets, aiming to address environmental stewardship 
(for example renewable energy, hazard mitigation and 
climate change), sustainable resource management 
(both geological and biological), archaeological and 
historical heritage management, infrastructural 
development, and most importantly, scientific 
research in marine geology and coastal palaeoscience 
through analysis of good quality data. The instruments 
being used to collect the data include multibeam 
echosounder, side-scan sonar, marine magnetometer, 
boomer sub-bottom profiler and pinger sub-bottom 
profiler.  
 
I continue to work on the SACP4 and Palaeoscape 
projects focused on the South Coast, in conjunction 
with PI Curtis Marean and collaborators from 
numerous institutions. We are now linking onshore 
records to offshore features and processes.  
 
The new Centre for Coastal Palaeoscience at NMMU, 
under the guidance of Richard Cowling, is proving our 
group with synergy in South Africa. The geophysical 
and geological investigations being undertaken on the 
South Coast shelf are integral to this multi-disciplinary 
programme and marine and coastal geological 
datasets are being fed into models described by 
Richard Cowling and Alastair Potts in this newsletter. 
 
I have been working as a partner on the bilateral 
German-South African RAiN project (PI Matthias 
Zabel), in collaboration with Bremen University, 
University of Jena, UCT and UKZN to tie marine core 
records into a continental shelf stratigraphic model for 
the South Coast. We spent the month of February 
2016 at sea on the vessel R/V Meteor, obtaining a 
total of 25 new sediment cores on the shelf around 
the entire margin of South Africa, and from November 
2016 – January 2017 I spent three months as a visiting 
researcher at the MARUM marine institute working 
with Matthias Zabel and Annette Hahn.  
 
For the P5 project, we received a Templeton Grant 
through ASU in 2015 to continue work in Pondoland, 
testing hypotheses for the development of coastal 
foraging (PI Erich Fisher).  
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Lastly, I’ve become quite involved in the South African 
Extended Shelf Claim and the International Seabed 
Authority, on matters related to Ocean Governance.  
 
Current involvement in projects: 

 South African Nearshore Mapping 
Programme (Principle Investigator)  

 South African Coast Palaeoclimate, 
Palaeoenvironment, Palaeoecology, 
Palaeoanthropology (SACP4) 

 Developing and Testing an Integrated 
Paleoscape Model for the early Middle and 
Late Pleistocene of the South Coast of South 
Africa  

 Pondoland Palaeoclimate, 
Palaeoenvironment, Palaeoecology, 
Palaeoanthropology (P5)  

 Regional Archives for Integrated 
iNvestigations (RAIN)  

 The shaping of modern southern African 
biomes. Neogene vegetation and climatic 
fluctuations in the light of geological factors.  
 

Conferences and workshops attended in 2016: 

 22nd Session of the International Seabed 
Authority, Kingston, Jamaica, July 2016 

 35th International Geological Congress. Cape 
Town, South Africa, 27 August - 4 September 
2016 

 
Commissions/committee membership: 

 ICSU/SANC-INQUA committee member 

 SASQUA committee member  

 Chair of the South African Committee for 
Stratigraphy (SACS) Post-Karoo Task Group: 
2014 – 2016 

 South African Technical Advisor on the 
delegation to the International Seabed 
Authority (partnerships with DIRCO, PASA 
and DMR) 

 Steering committee member of the South 
African Extended Continental Shelf Claim 
Project  

 Steering committee member of the Second 
International Indian Ocean expedition (IIOE-2)  

 

 
The first selected blocks to be surveyed through the SANMAP programme: Table Bay, False Bay, the Table Mountain 

Marine Protected Area, the Tsitsikamma coast. 

Publications  
 
Copeland, S.R., Cawthra, H.C., Fisher, E.C., Lee-Thorp, 
J.A., Cowling, R.M., le Roux, P.J., Hodgkins, J.M., 
Marean, C.W., 2016. Strontium Isotope Investigation 
of Ungulate Movement Patterns on the Pleistocene 

Paleo-Agulhas Plain of the Greater Cape Floristic 
Region, South Africa. Quaternary Science Reviews 
141, 65-84.  
 
Cawthra, H.C., Haarhoff, P.J., 2016. Geology and 
palaeontology of the Cape West Coast: Langebaan 
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Lagoon and the West Coast Fossil Park. 35th 
International Geological Congress Field Guide, 
ODPre1, 65 pp.  
 
Cawthra, H.C., 2016. Evidence for former land 
surfaces on the emergent shelf off Mossel Bay, South 
Africa. Council for Geoscience Memoir, Pretoria, 
South Africa. 282 pp.  
 
Cawthra, H.C., Bateman, M. D., 2016. Sandy coasts. 
In: Knight, J., Grab, S. W. (Eds.) Quaternary 
environmental change in southern Africa: physical 
and human dimensions. Cambridge University Press, 
203-218. 
 
Cawthra, H.C., 2016.  The implications of being in an 
interglacial period in South Africa. GeoBulletin 59(2) 
30-35.  
 
Conference Abstracts  
 
Kasper, T., Haberzettl, T., Wündsch, M., Frenzel, P., 
Zabel, M., Kirsten, K.L., Carr, A., Daut, G., Cawthra, 
H.C., Meadows, M.E., Quick, L.J., Mäusbacher, R. 
Paleoenvironmental reconstructions utilizing marine 
influenced sedimentary archives – The example of the 
coastal lake Verlorenvlei in the Winter Rainfall Zone of 
South Africa. American Geophysical Union, San 
Francisco, December 2016.   
 
Roberts, D.L., Neumann, F.H., Cawthra, H.C., Carr, A.S., 
Scott, L. , Durugbo, E.U., Humphries, M.S., Cowling, 
R.M., Bamford, M.K., Musekiwa, C., MacHutchon, M. 
Fluvial Palaeoenvironments and Vegetation during a 
terminal Oligocene-early Miocene transgression at the 
southwestern tip of Africa. German Palaeontological 
Society, Dresden, 11 – 15 September 2016.  
 
Khumalo, V.M., Cawthra, H.C., Compton, J.S. Seismic 
Stratigraphy of the Saldanha Bay and Langebaan 
Lagoon areas. 35th International Geological Congress. 
Cape Town, South Africa, 27 August - 4 September 
2016. 
 
Cawthra, H.C., Cowling, R.M., Marean, C.W. Evidence 
for former land surfaces on the emergent South Coast 
shelf, South Africa. 35th International Geological 
Congress. Cape Town, South Africa, 27 August - 4 
September 2016. 
 
Cawthra, H.C., Compton, J.S., Fisher, E.C., Jacobs, Z., 
Karkanas, P., Marean, C.W. An onshore-offshore 
record of sedimentation and shoreline shift through 
two glacial-interglacial cycles. 35th International 
Geological Congress. Cape Town, South Africa, 27 
August - 4 September 2016. 
 
Cawthra, H.C., Fisher, E.C., Jacobs, Z. The influence of 
coastal and marine geology on archaeological 

occupation in Pondoland: the South African Wild 
Coast. 35th International Geological Congress. Cape 
Town, South Africa, 27 August - 4 September 2016. 
 
Cawthra, H.C., Hahn, A., Ando, S., Frenzel, P., Gander, 
L., Schefuss, E., Zabel, M. Terrestrial Quaternary 
sediments preserved on the South African shelf shed 
light on the glacial palaeoenvironment. 35th 
International Geological Congress. Cape Town, South 
Africa, 27 August - 4 September 2016. 
 
Neumann, F.H., Cawthra, H.C., Carr, A.S., Scott, L., 
Durugbo, E.U., Humphries, M., Cowling, R.M., 
Bamford, M., Musekiwa, C., MacHutchon, M. 
Palaeoenvironmental fluctuations during a terminal 
Oligocene-early Miocene transgression at the 
southwestern tip of Africa. 35th International 
Geological Congress. Cape Town, South Africa, 27 
August - 4 September 2016.  
 
Neumann, F.H., Cawthra, H.C., Carr, A.S., Scott, L., 
Durugbo, E.U., Humphries, M., Cowling, R.M., 
Bamford, M., Musekiwa, C., MacHutchon, M. 
Palaeoenvironmental fluctuations during a terminal 
Oligocene-early Miocene transgression at the 
southwestern tip of Africa. 20th Biennial Meeting of 
the Palaeontological Society of Southern Africa (PSSA). 
Stellenbosch, South Africa, 5-8 July 2016.  
 
Kasper, T., Haberzettl, T., Lederer, M., Wündsch, M., 
Frenzel, P., Zabel, M., Kirsten, K.L., Daut, G., Cawthra, 
H.C., Baade, J., Meadows, M.E., Quick, L.J., 
Mäusbacher, R. The paleoenvironmental potential of 
coastal lakes in (sub)arid climates – an example from 
the Winter-Rainfall-Zone of South Africa – 
Verlorenvlei. EGU, Vienna, April 2016. 
 
Wündsch, M., Haberzettl, T., Meadows, M.E., Kirsten, 
K.L.,  Meschner, S., Frenzel, P., Baade, J., Daut, G., 
Mäusbacher, R., Kasper, T., Quick, L.J., Cawthra, H.C., 
Zabel, M. Environmental change at the southern Cape 
coast of South Africa as inferred from a high-
resolution Holocene sediment record from Eilandvlei. 
EGU, Vienna, April 2016. 
 

_____________________________________ 

 
Brian M. Chase 
Director of Research, Centre National de la Recherche 
Scientifique (CNRS) 
Institut des Sciences de l'Evolution-Montpellier, 
UMR 5554 Université Montpellier, Bat.22, CC061, 
Place Eugène Bataillon, 34095 Montpellier cedex 5, 
France 
Email: Brian.Chase@univ-montp2.fr   
 
Still taking the piss… 
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Back to where it all began. Hacking up ancient urine in the Cederberg (Gifberg Pass) 

 
 
Publications 
 
David J. Nash, Gijs De Cort, Brian M. Chase, Dirk 
Verschuren, Sharon E. Nicholson, Timothy M. 
Shanahan, Asfawossen Asrat, Anne-Marie Lézine, 
Stefan W. Grab (2016). African hydroclimatic 
variability during the last 2000 years. Quaternary 
Science Reviews 154, 1-22. 
 
 

 
Abstract: The African continent is characterised by a 
wide range of hydroclimate regimes, ranging from 

humid equatorial West Africa to the arid deserts in the 
northern and southern subtropics. The livelihoods of 
much of its population are also vulnerable to future 
climate change, mainly through variability in rainfall 
affecting water resource availability. A growing 
number of data sources indicate that such 
hydroclimatic variability is an intrinsic component of 
Africa's natural environment. This paper, co-authored 
by members of the PAGES Africa 2k Working Group, 
presents an extensive assessment and discussion of 
proxy, historical and instrumental evidence for 
hydroclimatic variability across the African continent, 
spanning the last two millennia. While the African 
palaeoenvironmental record is characterised by 
spatially disjunctive datasets, with often less-than-
optimal temporal resolution and chronological control, 
the available evidence allows the assessment of 
prominent spatial patterns of palaeomoisture 
variability through time. In this study, we focus 
sequentially on data for six major time windows: the 
first millennium CE, the Medieval Climate Anomaly 
(900-1250 CE), the Little Ice Age (1250-1750 CE), the 
end of the LIA (1750e1850 CE), the Early Modern 
Period (1850-1950), and the period of recent warming 
(1950 onwards). This results in a continent-wide 
synthesis of regional moisture-balance trends through 
history, allowing consideration of possible driving 
mechanisms, and suggestions for future research. 
 
 

http://dx.doi.org/10.1016/j.quascirev.2016.10.012
http://dx.doi.org/10.1016/j.quascirev.2016.10.012
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Nicole Herrmann, Arnoud Boom, Andrew S. Carr, 
Brian M. Chase, Robyn Granger, Annette Hahn, 
Matthias Zabel, Enno Schefuß (2016). Sources, 
transport and deposition of terrestrial organic 
material in southwestern Africa. Quaternary Science 
Reviews 149, 215-229. 
 
Abstract: Southwestern Africa's coastal marine 
mudbelt, a prominent Holocene sediment package, 
provides a valuable archive for reconstructing 
terrestrial palaeoclimates on the adjacent continent. 
While the origin of terrestrial inorganic material has 
been intensively studied, the sources of terrigenous 
organic material deposited in the mudbelt are yet 
unclear. In this study, plant wax derived n-alkanes and 
their compound specific δ13C in soils, flood deposits 
and suspension loads from regional fluvial systems and 
marine sediments are analysed to characterize the 
origin of terrestrial organic material in the southwest 
African mudbelt. Soils from different biomes in the 
catchments of the Orange River and small west coast 
rivers show on average distinct n-alkane distributions 
and compound-specific δ13C values reflecting biome 
specific vegetation types, most notably the winter 
rainfall associated Fynbos Biome of the southwestern 
Cape. In the fluvial sediment samples from the Orange 
River, changes in the n-alkane distributions and 
compound-specific δ13C compositions reveal an 
overprint by local vegetation along the river's course. 
The smaller west coast rivers show distinct signals, 
reflecting their small catchment areas and particular 
vegetation communities. Marine surface sediments 
spanning a transect from the northern mudbelt (29°S) 
to St. Helena Bay (33°S) reveal subtle, but spatially 
coherent, changes in n-alkane distributions and 
compound-specific δ13C, indicating the influence of 
Orange River sediments in the northern mudbelt, the 
increasing importance of terrigenous input from the 
adjacent western coastal biomes in the central 
mudbelt, and contributions from the Fynbos Biome to 
the southern mudbelt. These findings indicate the 
different sources of terrestrial organic material 
deposited in the mudbelt, and highlight the potential 
the mudbelt has to preserve evidence of 
environmental change from the adjacent continent. 
 
Andrew S. Carr, Brian M. Chase, Arnoud Boom, Javier 
Medina-Sanchez (2016). Stable isotope analyses of 
rock hyrax faecal pellets, hyraceum and associated 
vegetation in southern Africa: implications for dietary 
ecology and palaeoenvironmental reconstructions. 
Journal of Arid Environments 134, 33-48. 
 
Abstract: Rock hyrax middens are important 
palaeoenvironmental archives in southern Africa. 
Carbon and nitrogen isotope measurements on 
middens (hyraceum) are key components of climate 
reconstructions, but their interpretations require 
refinement. Although δ15N in hyraceum often 

correlates with independent proxies for palaeo-aridity, 
the impacts of dietary and physiological controls on 
hyraceum δ15N remain to be resolved. We analyse 
δ13C and δ15N in plant foliage, hyrax faecal pellets and 
hyraceum from 21 sites across southern Africa. Faeces 
are generally depleted in 13C (δ13C typically < _20‰), 
suggesting significant browsing. Grazing is rarely 
dominant and probably occurs only when palatable 
grass is available. Variability in faecal and foliar δ15N is 
large, but foliar δ15N is positively correlated with 
faecal δ15N. The diet-faeces δ15N offset is uncorrelated 
with climate (aridity), but is correlated with %N in 
faeces. Faecal δ15N is positively correlated with 
modern hyraceum δ15N, and the relationships with 
aridity index for foliar and faecal (body tissue) δ15N are 
comparable. These observations implicate diet as a 
significant control on hyraceum δ15N and we observe 
no strong evidence for metabolic controls on 
hyraceum δ15N. More data are required to refine these 
relationships, but these observations are consistent 
with current palaeoenvironmental interpretations of 
midden δ15N and δ13C. 
 
Lynne J. Quick*, Michael E. Meadows, Mark D. 
Bateman, Kelly L. Kirsten, Roland Mäusbacher, 
Torsten Haberzettl, Brian M. Chase (2016). 
Vegetation and climate dynamics during the last 
glacial period in the fynbos-afrotemperate forest 
ecotone, southern Cape, South Africa. Quaternary 
International 404, 136-149. 
 
Abstract: Despite the southern Cape's great climatic 
and botanical significance (occupying the transition 
between the temperate and subtropical circulation 
systems and forming part of a global biodiversity 
hotspot), palaeoenvironmental data for this region of 
southern Africa is limited. This study presents pollen, 
charcoal and sedimentological data preserved in the 
Vankervelsvlei wetland, situated in the modern year-
round rainfall zone at the ecotone between the 
Fynbos and Afrotemperate Forest biomes. 
Combining optically stimulated luminescence and 
radiocarbon dating techniques, it was possible to 
establish a chronology for a sediment sequence 
spanning the last 140,000 years, the longest record yet 
produced in the region. The data suggest that MIS 5d 
was relatively warmer (low fynbos pollen percentages 
and Pentzia-type pollen) than later MIS 5, MIS 4 and 
most of MIS 3 (~96-37 ka), which were characterised 
by decreased temperatures (dominance of ericaceous 
fynbos). The pollen data indicate a complex response 
to the change from interglacial to glacial conditions, 
and suggest an important threshold is crossed in 
regional ecological dynamics. We postulate that during 
MIS 5d increased summer rainfall under warmer 
conditions may have offset increased potential 
evapotranspiration, allowing for the development of 
more extensive forests. During its early stages of 
development Vankervelsvlei was more open 

http://dx.doi.org/10.1016/j.quascirev.2016.07.028
http://dx.doi.org/10.1016/j.quascirev.2016.07.028
http://dx.doi.org/10.1016/j.quascirev.2016.07.028
http://dx.doi.org/10.1016/j.jaridenv.2016.06.013
http://dx.doi.org/10.1016/j.jaridenv.2016.06.013
http://dx.doi.org/10.1016/j.jaridenv.2016.06.013
http://dx.doi.org/10.1016/j.jaridenv.2016.06.013
http://dx.doi.org/10.1016/j.quaint.2015.08.027
http://dx.doi.org/10.1016/j.quaint.2015.08.027
http://dx.doi.org/10.1016/j.quaint.2015.08.027
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(increased aquatics and coarse sediment), trapping 
more longer-distance pollen (Podocarpus). As the mire 
became more closed, local elements dominated; a 
succession that is reflected in significant changes in 
the pollen assemblage, as Podocarpus remains only in 
trace percentages, but pollen of Canthium and 
Morella, which occupy nearly identical climatic niches 
as Podocarpus, increase in abundance. It is suggested 
that drought stress remains limited during the last 
glacial period as a result of reduced temperatures, 
compensating for what may have been a more 
seasonal winter-dominated rainfall regime, and that 
changes in the pollen record relate to vegetation 
succession and the development of the wetland rather 
than to major changes in moisture availability. Due to 
the virtual absence of palaeodata from the southern 
Cape covering MIS 5 to MIS 3, the establishment of 
this record provides an important contribution to the 
overall palaeoenvironmental history of the region. 
 
Manuel Chevalier and Brian M. Chase (2016). 
Determining the drivers of long-term aridity 
variability: a southern African case study. Journal of 
Quaternary Science 31, 143-151. 
 
Abstract: This paper highlights the importance of 
differentiating between precipitation amount and 
moisture availability (“humidity”/”aridity”) when 
considering proxy records of climate change. While 
the terms are sometimes used interchangeably, 
moisture availability is determined by both 1) 
precipitation amount and 2) temperature, through its 
influence on potential evapotranspiration. As many 
palaeoenvironmental proxies reflect changes in this 
water balance rather than purely precipitation 
amount, it is important to distinguish between the 
potential relative influences of precipitation and 
temperature if those records are to be interpreted in 
terms climate mechanisms and/or compared with 
model outputs. 

As a case study, we explore how precipitation 
and temperature have determined moisture 
availability in South Africa’s summer rainfall zone over 
the last 45,000 years. Using quantitative 
reconstructions of mean annual temperature, summer 
rainfall amount and an aridity index, our analysis 
reveals strong spatio-temporal variability in the 
relative influences of precipitation and temperature 
on aridity. Temperature is shown to have exerted a 
considerable and even dominant influence on 
moisture availability, resulting in elevated humidity 
during the last glacial period, despite significant 
reductions in precipitation amount. 
 
Sophak Lim, Brian M. Chase, Manuel Chevalier, Paula 
J. Reimer (2016). 50,000-years of vegetation and 
climate change in the southern Namib Desert, Pella, 
South Africa. Palaeogeography, Palaeoclimatology, 
Palaeoecology 451, 197–209. 

 
Abstract: This paper presents the first continuous 
pollen record from the southern Namib Desert 
spanning the last 50,000 years. Obtained from rock 
hyrax middens found near the town of Pella, South 
Africa, these data are used to reconstruct vegetation 
change and quantitative estimates of temperature and 
aridity. Results indicate that the last glacial period was 
characterised by increased water availability at the 
site relative to Holocene. Changes in temperature and 
potential evapotranspiration appear to have played a 
significant role in determining the hydrologic balance. 
The record can be considered in two sections: 1) the 
last glacial period, when low temperatures favoured 
the development of more mesic Nama-Karoo 
vegetation at the site, and periods of increased 
humidity were concurrent with increased coastal 
upwelling, both responding to lower global/regional 
temperatures; and 2) the Holocene, during which time 
high temperatures and potential evapotranspiration 
resulted in increased aridity and an expansion of the 
Desert Biome. During this latter period, increases in 
upwelling intensity created drier conditions at the site. 
 Considered in the context of discussions of 
forcing mechanisms of regional climate change and 
environmental dynamics, the results from Pella stand 
in clear contrast with many inferences of terrestrial 
environmental change derived from regional marine 
records. Observations of a strong precessional signal 
and interpretations of increased humidity during 
phases of high local summer insolation in the marine 
records are not consistent with the data from Pella. 
Similarly, while high percentages of Restionaceae 
pollen has been observed in marine sediments during 
the last glacial period, they do not exceed 1% of the 
assemblage from Pella, indicating that no significant 
expansion of the Fynbos Biome has occurred during 
the last 50,000 years. These findings pose interesting 
question regarding the nature of environmental 
change in southwestern Africa, and the significance of 
the diverse records that have been obtained from the 
region. 
 
Joel B. Pedro, Helen C. Bostock, Cecilia M. Bitz, Feng 
He, Marcus J. Vandergoes, Eric J. Steig, Brian M. 
Chase, Claire E. Krause, Sune O. Rasmussen, Giuseppe 
Cortese (2016). The spatial extent and dynamics of 
the Antarctic Cold Reversal. Nature Geoscience 9, 51-
55. 
 
Abstract: Antarctic ice cores show that a millennial-
scale cooling event, the Antarctic Cold Reversal 
(14,700 to 13,000 years ago), interrupted the last 
deglaciation. The Antarctic Cold Reversal coincides 
with the Bølling–Allerød warm stage in the North 
Atlantic, providing an example of the inter-
hemispheric coupling of abrupt climate change 
generally referred to as the bipolar seesaw. However, 
the ocean–atmosphere dynamics governing this 

http://dx.doi.org/10.1002/jqs.2850
http://dx.doi.org/10.1002/jqs.2850
http://dx.doi.org/10.1016/j.palaeo.2016.03.001
http://dx.doi.org/10.1016/j.palaeo.2016.03.001
http://dx.doi.org/10.1016/j.palaeo.2016.03.001
http://dx.doi.org/10.1038/ngeo2580
http://dx.doi.org/10.1038/ngeo2580
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coupling are debated. Here we examine the extent 
and expression of the Antarctic Cold Reversal in the 
Southern Hemisphere using a synthesis of 84 
palaeoclimate records.We find that the cooling is 
strongest in the South Atlantic and all regions south of 
40S. At the same time, the terrestrial tropics and 
subtropics show abrupt hydrologic variations that are 
significantly correlated with North Atlantic climate 
changes. Our transient global climate model 
simulations indicate that the observed extent of 
Antarctic Cold Reversal cooling can be explained by 
enhanced northward ocean heat transport from the 
South to North Atlantic, amplified by the expansion 
and thickening of sea ice in the Southern Ocean. The 
hydrologic variations at lower latitudes result from an 
opposing enhancement of southward heat transport in 
the atmosphere mediated by the Hadley circulation. 
Our findings reconcile previous arguments about the 
relative dominance of ocean and atmospheric heat 
transports in inter-hemispheric coupling, 
demonstrating that the spatial pattern of past 
millennial-scale climate change reflects the 
superposition of both. 
 

_____________________________________ 

 

John S. Compton 
Department of Geological Sciences 
University of Cape Town  
 

 

 
Human Origins provides a richly illustrated and 
comprehensive narrative of our deep past – tracing 
out the major events from the big bang to the present 
with an emphasis on the last million years. The latest 
evidence from fossil bones, stone tools, artefacts and 
ancient DNA reveals how diet, past climate and 
landscape shaped many of the features that make us 
human. 
Did our species originate in the southern coastal 
region of South Africa as groups, isolated and under 
pressure, incorporated seafood into their diet for the 
first time? Do the first appearances of symbolic 
artefacts at the far northern and southern tips of 
Africa indicate that these areas served as the initial 
engine rooms of our cultural evolution? How did 
control of fire initiate behaviours that farming and the 
Industrial Revolution would amplify to propel us, the 
human ‘superorganism’, to where we find ourselves 
today? 
(visit http://johnscompton.com/human-origins.html) 
 
Publications 
 
Books: 

Compton, J.S. 2016. Human Origins: How Diet, 

Climate and Landscape Shaped Us. Earthspun 

Books, Cape Town, South Africa, 384 p. (ISBN 

9780620696050). 

 

Chapters in books:  
Compton, J.S., 2016. Quaternary environmental 
change on the southern African coastal plain. In: J. 
Knight and S. Grab (Eds) Quaternary environmental 
change in southern Africa: Physical and human 
dimensions. Cambridge University Press, 88-98. 
 
Compton, J.S., 2016. Table Mountain and the Cape 
Peninsula. In: Anhaeusser, C.R., Viljoen, M.J. and 
Viljoen, R.P. (eds) Africa’s Top Geological Sites. Struik 
Nature, Cape Town, pp. 111-115. 
 
Research articles:  
 
Compton, J.S, Bergh, E.W., 2016. Phosphorite 
deposits on the Namibian shelf. Marine Geology 380, 
290-314.  
http://dx.doi.org/10.1016/j.margeo.2016.04.006 
 
Hahn, A., Compton, J.S., Meyer-Jacob, C, Kirsten, K.L., 
Lucasssen, F., Mayo, M.P., Schefuß, E., Zabel, M., 
2016. Holocene paleo-climatic record from the South 
African Namaqualand mudbelt: A source to sink 
approach. Quaternary International 404, 121-135. 
http://dx.doi.org/10.1016/j.quaint.2015.10.017 
 

http://johnscompton.com/human-origins.html
http://dx.doi.org/10.1016/j.margeo.2016.04.006
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Figure from Compton and Bergh (2016) comparing 
phosphorite SIS age ranges (min–max ages) from the 
Lüderitz–Walvis Bay shelf area to the SST, Corg MAR, 
DAI and upwelling species from ODP Site 1084 (Wefer 
et al., 1998a; Marlow et al., 2000). 

 

Conference Abstracts 
 
Compton, J.S., 2016. Namibian phosphorite deposits: 
Resource and paleoceanograhic/paleoclimate proxy 
(invited talk). 35th International Geological Congress, 
Cape Town, 27 August – 4 September 2016.  

Compton, J.S., 2016. Big history of the Benguela 
Upwelling System as revealed by phosphorite deposits 
on the shelf: Ancient origins and future potential 
(invited plenary talk). Benguela: Opportunity, 
Challenge & Change Symposium, Cape Town, 15-18 
November 2016. 

 

_____________________________________ 

 
Richard Cowling 

Centre for Coastal Palaeoscience, Nelson Mandela 
University 
 
Research streams almost converging into a river: 
southern Cape Coastal Palaeoscape 
 

The many different research avenues of the 
Palaeoscape Project are starting to take shape— this 
project is the current flagship of the CCP and is closely 
allied to the SACP4 project, led by Prof. Curtis Marean. 
The ultimate aim of the Palaeoscape Project is to build 
an agent-based model (ABM) to explore early hunter-
gatherer interactions with the environment during 
strong and weak glacial and interglacial periods; this 
idea is fully explained in Marean et al. (2015; Evol. 
Anthr.), and the ABM whizz is Colin Wren from 
University of Colorado. Building this model requires 
realistic data across the entire climate-vegetation-
resources-behavior spectrum, and going through this 
process of trying to link these up has continuously 
highlighted areas in need of further research. But, as I 
said, we are making progress. NMMU student, Jan de 
Vycnk, is wrapping up his PhD on the coastal foraging 
of intertidal resources; and some of this was published 
last year (de Vycnk et al. 2016, J. Human Evol.) – and 
his data on return rates have already been fed into the 
ABM. Another milestone was the finalisation of six 
regional downscaled climate models of the LGM by 
Prof. Francois Engelbrecht (CSIR). These were 
conducted on the XSEDE supercomputer cluster in the 
USA— something of interest is that these simulations 
generated over ten terabytes of data and there was 
simply no way that this could be transferred from 
XSEDE to the CSIR, and so a string of hard-drives had 
to passed from one researcher to another until it 
eventually reached Francois. We’re all excitedly 
waiting to see what these runs produce and whether 
they make sense with what we know about the LGM 
southern African climate (another note, the runs were 
performed at an 8 km resolution for the whole of 
South Africa and so this may be of interest to many 
Quaternary researchers). I’m sure we can expect these 
to generate some robust debate as we figure out how 
to compare climate simulations with the available 
palaeoarchives.  

 

The next step in the ABM is to understand vegetation 
shifts in response to altered climates. To this end, 
we’ve developed expert-based and correlative models 
for the vegetation of the Cape south coast, and will be 
collaborating with Dr Glenn Moncrieff (SAEON) to 
compare our modelled results with his more 
mechanistic aDGVM (dynamic vegetation model) 
results. Each of these approaches has significant 
advantages and disadvantages, but the synergy should 
produce some useful insights and maps of the Cape 
vegetation during glacial conditions. As soon as we’ve 
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got the climate simulation results to drive the models 
for past climate, watch this space… 

 

But once we know what possible vegetation 
configuration during a glacial, we need to know how 
this affects resource availability for hunter-gatherers? 
Jan de Vynck’s (et al. 2016, PeerJ) article 
demonstrated the temporal availability of geophytes 
through the year, whereas Elzanne Singels’ (et al. 
2016, J. Human Evol.) article shows the spatial 
availability of geophytes across vegetation types. Jan’s 
work also included interviews  

 

NMMU PhD student, Susan Botha has completed 18 
months of plant-food foraging experiments across a 
range of vegetation types, and this will provide further 
return rates data to feed into the ABM. The next step 
for the ABM will be to include faunal resources, along 
with encounter and successful hunting rates, which is 
slightly trickier given that many of species, such as 
giant buffalo, are extinct. 

 

The CCP researchers have also been lending support to 
our associates in other studies, such as Sandy 
Copeland’s (et al. 2016, QSR) strontium isoscape, and 
Irene Estaban’s (et al., 2016, Quat. Int.) exploration of 
modern soil phytoliths.  

 

The CCP and associates presented a Palaeoscapes 
session at the 39th annual Fynbos Forum held in Port 
Elizabeth in July. This included most of the topics 
discussed above, but Prof. Karen Esler also spoke on 
the fascinating questions that such interdisciplinary 
research generates, and Zintle Faltein (an MSc student 
at Rhodes and supervised by Prof. Brad Ripley) shared 
her project on the effects of lowered atmospheric CO2 
on the growth rates of geophytes.  

 

Dr Alastair Potts has also made some contributions to 
the CCP research sphere, but I will leave that for him 
to discuss.  

 

 

 

CCP members and colleagues at the Fynbos Forum 2016 
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Jan de Vynck, Phd student, in the field recording intertidal foraging return rates. 

 

PhD student, Susan Botha, and two foragers, Jess Tyrell and Roy Ashton, after a half-hour bout of harvesting Schotia pods. 

 

Publications 
 
 
De Vynck, J., Cowling, R.M., Potts, A.J., Marean, C.W., 

2016. Seasonal availability of edible underground 

and aboveground carbohydrate resources to human 

foragers on the Cape south coast, South Africa. PeerJ 

4:e1679. doi:10.7717/peerj.1679 

Abstract: The coastal environments of South Africa’s 
Cape Floristic Region (CFR) provide some of the 
earliest and most abundant evidence for the 
emergence of cognitively modern humans. In 
particular, the south coast of the CFR provided a 

uniquely diverse resource base for hunter-gatherers, 
which included marine shellfish, game, and 
carbohydrate-bearing plants, especially those with 
Underground Storage Organs (USOs). It has been 
hypothesized that these resources underpinned the 
continuity of human occupation in the region since the 
Middle Pleistocene. Very little research has been 
conducted on the foraging potential of carbohydrate 
resources in the CFR. This study focuses on the 
seasonal availability of plants with edible 
carbohydrates at six-weekly intervals over a two-year 
period in four vegetation types on South Africa’s Cape 
south coast. Different plant species were considered 
available to foragers if the edible carbohydrate was 
directly (i.e. above-ground edible portions) or 
indirectly (above-ground indications to below-ground 
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edible portions) visible to an expert botanist familiar 
with this landscape. A total of 52 edible plant species 
were recorded across all vegetation types. Of these, 
33 species were geophytes with edible USOs and 21 
species had aboveground edible carbohydrates. 
Limestone Fynbos had the richest flora, followed by 
Strandveld, Renosterveld and lastly, Sand Fynbos. The 
availability of plant species differed across vegetation 
types and between survey years. The number of 
available USO species was highest for a six-month 
period from winter to early summer (Jul–Dec) across 
all vegetation types. Months of lowest species’ 
availability were in mid-summer to early autumn (Jan–
Apr); the early winter (May–Jun) values were variable, 
being highest in Limestone Fynbos. However, even 
during the late summer carbohydrate “crunch,” 25 
carbohydrate bearing species were visible across the 
four vegetation types. To establish a robust resource 
landscape will require additional spatial mapping of 
plant species abundances. Nonetheless, our results 
demonstrate that plant-based carbohydrate resources 
available to Stone Age foragers of the Cape south 
coast, especially USOs belonging to the Iridaceae 
family, are likely to have comprised a reliable and 
nutritious source of calories over most of the year. 

De Vynck, J.C., Anderson, R., Atwater, C., Cowling, 

R.M., Fisher, E.C., Marean, C.W., Walker, R.S., Hill, K., 

2016. Return rates from intertidal foraging from 

Blombos Cave to Pinnacle Point: Understanding early 

human economies. J. Hum. Evol. 92, 101–115. 

doi:10.1016/j.jhevol.2016.01.008 

Abstract: The south coast of South Africa provides the 
earliest evidence for Middle Stone Age (MSA) coastal 
resource exploitation by early Homo sapiens. In 
coastal archaeology worldwide, there has been a 
debate over the general productivity of intertidal 
foraging, leading to studies that directly measure 
productivity in some regions, but there have been no 
such studies in South Africa. Here we present 
energetic return rate estimates for intertidal foraging 
along the southern coast of South Africa from Blombos 
Cave to Pinnacle Point. Foraging experiments were 
conducted with Khoi-San descendants of the region, 
and hourly caloric return rates for experienced 
foragers were measured on 41 days near low tide and 
through three seasons over two study years. On-site 
return rates varied as a function of sex, tidal level, 
marine habitat type and weather conditions. The 
overall energetic return rate from the entire sample 
(1492 kcal h−1) equals or exceeds intertidal returns 
reported from other hunter-gatherer studies, as well 
as measured return rates for activities as diverse as 
hunting mammals and plant collecting. Returns are 
projected to be exceptionally high (∼3400 kcal h−1 for 
men, ∼1900 kcal h−1 for women) under the best 
combination of conditions. However, because of the 

monthly tidal cycle, high return foraging is only 
possible for about 10 days per month and for only 2–3 
h on those days. These experiments suggest that while 
intertidal resources are attractive, women and 
children could not have subsisted independently, nor 
met all their protein-lipid needs from marine 
resources alone, and would have required substantial 
additional energy and nutrients from plant gathering 
and/or from males contributing game. 

De Vynck, J.C., Van Wyk, B.E., Cowling, R.M., 2016. 

Indigenous edible plant use by contemporary Khoe-

San descendants of South Africa’s Cape South Coast. 

South African J. Bot. 102, 60–69. 

doi:10.1016/j.sajb.2015.09.002 

Abstract: There is evidence that hunter-gatherer 
societies of both the Middle and the Later Stone Ages 
in the Cape Floristic Region (CFR) used many plant 
species, particularly those with underground storage 
organs (USOs), as sources of carbohydrate. In the CFR, 
USOs – mostly monocotoledon geophytes – are 
particularly diverse and abundant. However, little is 
known about which species were targeted by hunter-
gatherers. Here we use, for the first time in the CFR, 
ethnobotanical methods to survey the use of 
indigenous edible plant species amongst 
contemporary people of Khoe-San descent, in an 
attempt to gain insight on hunter-gatherer resource 
use. Specifically we surveyed 18 participants living in 
rural areas around Still Bay. They identified 58 
indigenous edible plant species (from a potential list of 
over 140). The identified species had 69 uses, almost 
half of which were for fruit and a quarter for vegetable 
foodstuffs. Plants bearing USOs comprised only 12% of 
uses. As a group, species that produced fruit had the 
highest popularity, followed by nectar producing 
species and lastly plants with USOs. The popularity of 
this last-mentioned group was largely underpinned by 
the strong preference for the tubers from 
two Cyphia species. Knowledge of edible geophytes 
belonging to the Iridaceae was low, despite that these 
species were widely documented as important 
carbohydrate sources in the ethnographic, historical 
and archaeological literature. Shrubs were the most 
frequent growth form 34% of edible plant species 
identified by the survey group. Geophytes and trees 
both comprised 21% of species identified. Species of 
Thicket Biome affinity dominated the sample (52%) 
followed by the Fynbos Biome (38%); wetlands 
contributed the remainder at 10%. The diverse array 
of different biomes, each with their own suite of 
edible plant resources, would have been important for 
sustaining hunter-gatherer communities on the Cape 
south coast. With the exception of the edible apical 
meristems of palmiet (Prionium serratum), which 
occurs rarely in the study area, the survey failed to 
identify species that could have formed a staple 
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source of carbohydrate for the pre-colonial Khoe-San 
peoples of the Cape south coast. This is almost 
certainly due to the loss of hunter-gatherer lifestyles 
after colonisation in the 1700s and the concomitant 
introduction of cereal crops. 

Esteban, I., De Vynck, J.C., Singels, E., Vlok, J., 

Marean, C.W., Cowling, R.M., Fisher, E.C., Cabanes, 

D., Albert, R.M., 2016. Modern soil phytolith 

assemblages used as proxies for Paleoscape 

reconstruction on the south coast of South Africa. 

Quat. Int. doi:10.1016/j.quaint.2016.01.037 

Abstract: South Africa continues to receive substantial 
attention from scholars researching modern human 
origins. The importance of this region lies in the many 
caves and rock shelters containing well preserved 
evidence of human activity, cultural material 
complexity and a growing number of early modern 
human fossils dating to the Middle Stone Age (MSA). 
South Africa also hosts the world's smallest floral 
kingdom, now called the Greater Cape Floristic Region 
(GCFR), with high species richness and endemism. In 
paleoanthropological research, improving our capacity 
to reconstruct past climatic and environmental 
conditions can help us to shed light on survival 
strategies of hunter–gatherers. To do this, one must 
use actualistic studies of modern assemblages from 
extant habitats to develop analogies for the past and 
improve paleoenvironmental reconstructions. Here, 
we present a phytolith study of modern surface soil 
samples from different GCFR vegetation types of the 
south coast of South Africa. In this study, the phytolith 
concentration and morphological distribution are 
related to the physicochemical properties of soils, the 
environmental conditions and the characterization of 
the vegetation for the different study areas. Our 
results show that phytolith concentration relates 
mostly to vegetation types and the dominant 
vegetation rather than to the type of soils. More 
abundant phytoliths from Restionaceae and 
woody/shrubby vegetation are also noted from fynbos 
vegetation and grass phytoliths are a recurrent 
component in all the vegetation types in spite of being 
a minor component in the modern vegetation. The 
grass silica short cells from these plants, however, 
suggest a mix of C3 and C4 grasses in most of the 
vegetation types with a major presence of the rondels 
ascribed to C3 grasses. The exceptions are riparian, 
coastal thicket and coastal forest vegetation, which 
are characterized by the dominance of C4 grass 
phytoliths. 

Grimm, G.W., Bouchal, J.M., Denk, T., Potts, A., 2016. 

Fables and foibles: A critical analysis of the 

Palaeoflora database and the Coexistence Approach 

for palaeoclimate reconstruction. Rev. Palaeobot. 

Palynol. 233, 216–235.  

doi:10.1016/j.revpalbo.2016.07.001 

Grimm, G.W., Potts, A.J., 2016. Fallacies and 

fantasies: The theoretical underpinnings of the 

Coexistence Approach for palaeoclimate 

reconstruction. Clim. Past 12, 611–622. 

doi:10.5194/cp-12-611-2016. 

Singels, E., Potts, A.J., Esler, K.J., Cowling, R.M., 

Marean, C.W., De Vynck, J., 2016. Foraging Potential 

of Underground Storage Organ Plants in the Southern 

Cape, South Africa. Journal of Human Evolution 101, 

79-89. 

Abstract: Underground storage organs (USOs) serve as 
a staple source of carbohydrates for many hunter-
gatherer societies and they feature prominently in 
discussions of diets of early modern humans. While 
the way of life of hunter-gatherers in South Africa's 
Cape no longer exists, there is extensive ethnographic, 
historical, and archaeological evidence of hunter-
gatherers' use of USOs. This is to be expected, given 
that the Cape supports the largest concentration of 
plant species with USOs globally. The southern Cape is 
the location of several Middle Stone Age sites that are 
highly significant to research on the origins of 
behaviourally modern humans, and this provided the 
context for our research. Here, we evaluate the 
foraging potential of USOs by identifying how 
abundant edible biomass is in the southern Cape, how 
easily it is gathered, and how nutritious it is. One 
hundred 5 × 5 m plots were assessed in terms of USO 
species and abundance. Nearly all of the sites sampled 
(83%) contained edible USOs and some had high 
concentrations of edible biomass. Extrapolating from 
these sites suggests that the edible USO biomass falls 
within the range of biomass observed in areas 
supporting extant hunter-gatherer communities. The 
nutritional content for six USO species was assessed; 
these contained between 40 and 228 calories/100 g. 
Furthermore, foraging events were staged to provide 
an indication of the potential return rates for the same 
six USOs. The target species grow near the soil surface, 
mostly in sandy soils, and were gathered with minimal 
effort. Some 50% of the foraging events conducted 
yielded enough calories to meet the daily 
requirements of a hunter-gatherer within two hours. 
In conclusion, we demonstrate that USOs are a readily 
available source of carbohydrates in the southern 
Cape landscape and, therefore, there is a strong 
possibility that USOs played a critical role in providing 
food for early humans. 

 

_____________________________________ 
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Michael E Meadows 
Department of Environmental & Geographical 
Science, University of Cape Town and Department of 
Geographic Sciences, East China Normal University, 
Shanghai 
 
Highlights 
Undoubtedly the highlight of the year was the latest 
phase of fieldwork with the ‘RAIN’ research group, 
which is a collaborative project with scientists from 
UCT (plus UKZN), the Friedrich Schiller University of 
Jena and the University of Bremen, Germany.  The 
August field expedition was aimed at obtaining long 
sediment sequences from Vankervelsvlei, an 
endorrheic lake basin between Sedgefield and Knysna.  
Several fieldwork images are attached indicating the 
rigours of sediment coring! 
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Publications 
 
Journal articles 
  
Kirsten, K.L. and Meadows, M.E.  2016. Late-
Holocene palaeolimnological and climate dynamics at 
Princessvlei, South Africa: evidence from diatoms. 
Holocene 26(9): 1371–1381. 
  
Meadows, M.E., 2016. Geomorphology in the 
Anthropocene: Perspectives from the Past, Pointers 
for the Future? In Geomorphology and Society (pp. 7-
22). Springer Japan. 
  
Meadows, M.E. and Finch, J.M. 2016. The history and 
development of Quaternary Science in South Africa. 
South African Geographical Journal, 98 (3): 472-482. 
  
Meadows, M., Dietz, T. and Vandermotten, C., 2016. 
A perspective on problems and prospects for 
academic publishing in Geography. Geo: Geography 
and Environment, 3(1). DOI: 10.1002/geo2.16. 
 
Quick, L.J., Meadows, M.E., Bateman, M.D., Kirsten, 
K.L., Mausbacher, R.,  Haberzettl, T. and Chase, B.M. 
2016. Vegetation and climate dynamics during the 
last glacial period in the fynbos-afrotemperate forest 

ecotone, southern Cape, South Africa. Quaternary 
International 404: 136-149. 
  
Wündsch, M., Haberzettl, T., Meadows, M.E., Kirsten, 
K.L., Kasper, T., Baade, J., Daut, G., Stoner, J.S. and 
Mausbacher, R. 2016.  The impact of changing 
reservoir effects on the 14C chronology of a Holocene 
sediment record from South Africa.  Quaternary 
Geochronology 36: 148-160. 
  
Wündsch, M., Haberzettl, T., Kirsten, K.L., Kasper, T., 
Zabel, M., Dietze, E., Baade, J., Daut, G., Meschner, 
S., Meadows, M.E. and Mäusbacher, R. 2016. Sea 
level and climate change at the southern Cape coast, 
South Africa, during the past 4.2 kyr. 
Palaeogeography, Palaeoclimatology, Palaeoecology 
446: 295–307. 
  
Zhao, X., Dupont, L., Meadows, M.E. and Wefer, G. 
2016. Pollen distribution in the marine surface 
sediments of the mudbelt along the west coast of 
South Africa.  Quaternary International 404: 44-56. 
  
Zhao, X., Dupont, L., Schefuß, E., Meadows, M.E., 
Hahn, A. and Wefer, G. 2016. Holocene vegetation 
and climate variability in the winter and summer 
rainfall zones of South Africa. Holocene 26(6): 843–
857. 
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Books and book chapters 
 
Meadows, M.E. and Lin, J-C. 2016. Geomorphology 
and society: an introduction. In Meadows, M.E. and 
Lin, J-C. (eds). Geomorphology and Society, pp. 1-6. 
Springer. 
  
Meadows, M.E. 2016. Geomorphology in the 
Anthropocene: perspectives from the past, pointers 
for the future? In Meadows, M.E. and Lin, J-C. (eds). 
Geomorphology and Society, pp. 7-22. Springer. 
  
Meadows, M.E. and Quick, L.J. 2016.Terrestrial 
ecosystem changes in the late Quaternary. In Knight, 
J. and Grab, S.W. (eds) Quaternary environmental 
change in Southern Africa: Physical and human 
dimensions, pp. 269-283. Cambridge: Cambridge 
University Press. 
  

_____________________________________ 

Helke Mocke 
National Earth Science Museum, Geological Survey of 
Namibia  
 
I was fortunate to yet again join Dr. Martin Pickford 
and Prof. Brigitte Senut from the Natural History 
Museum in Paris, France on a field survey to the 
Sperrgebiet in April. New sites, like Kerbehoek and 
already known sites, such as Langental and Grillental 
were visited and surveyed for fossils. More than 200 
fossils were collected during the excursion. Dr. Fritz 
Pfeil from Germany is currently investigating the 
Eocene Shark site material and has identified at least 
20 different shark teeth types. This recent work in the 
Sperrgebiet has helped to re-define the stratigraphy in 
the area, e.g. horizons that were previously correlated 
to the Cretaceous, turn out to be considerably 
younger, some of them Middle-Late Eocene (silicified 
levels), some Oligo-Miocene (ferricrete) and some as 
young as Pleistocene (Namib 2 Calc-crust). 

Although I was not able to attend the 35th IGC in Cape 
Town in August, I contributed to a presentation titled 
Geo-Education made easy through Debating, which 
was presented at the conference by my colleague Ms. 
Kombada Mhopjeni. In September the museum 
celebrated National Heritage week under the theme 
“Geology and Culture”. Special exhibitions were 
designed on birth stones (gems), San rock art in 
Namibia and the use of and mineralogical 
characteristics of Ovahimba ochre. Guided tours were 
given to school groups, who were amazed about 
Namibia’s geological, palaeontological and 
archaeological wealth.  

Committee membership 

 Executive committee member of the 
Museums Association of Namibia 

 Scientific committee member of the National 
Heritage Council of Namibia 

 
Publications 
 
Pickford, M. Mocke, H. Senut, B. Ségalen, L. & Mein, 
P. 2016. Fossiliferous Plio-Pleistocene Cascade Tufas 
of Kaokoland, Namibia. Communications of the 
Geological Survey of Namibia, 17, 85-112. 
 
Abstract: Cascade tufas are common in Kaokoland, 
especially in the region north of Oruvandje, and there 
are impressive examples at Otjitamei and 
Ojtikondavirongo, yet they have not previously been 
reported in the literature. The Damaraland tufas 
further south at Ongongo, near Warmquelle, were 
described recently, and proved to be of interest on 
account of their fossil content (plants, gastropods, and 
a possible frog skeleton). The Kaokoland tufas are 
more numerous than those in Damaraland and are 
also highly fossiliferous, containing not only abundant 
plants and gastropods, but also vertebrates (fish, 
snakes, lizards, birds, mammals). The mammals are 
important because they indicate that some of the 
breccia infilling cavities in the tufas are probably of 
Late Pliocene and Early Pleistocene age, the first time 
that the age of Namibian tufas has been reasonably 
well determined. The geomorphological relationships 
of the tufa lobes reveal that they span a considerable 
period of time, some of the older eroded lobes 
probably being of Late Miocene age, overlain by 
Pliocene and Pleistocene tufas. Some of the breccias 
contain large mammal bones and teeth associated 
with primitive stone tools. The aims of this paper are 
to document the impressive tufa lobes in Kaokoland, 
to put on record the discovery of fossil invertebrates 
and vertebrates within them and to discuss the 
significance of the fossils for biochronology and 
palaeoecology. 

 
Mocke, H. Nankela, A. Pickford, M. Senut, B. & 
Ségalen, L. 2016. Fossil Freshwater Molluscs from 
Simanya in the Kalahari System, Northern Namibia. 
Communications of the Geological Survey of Namibia, 
17, 66-84. 

 
Abstract: Fossil freshwater molluscan shells and 
steinkerns have been found at Simanya, on the 
Southwestern Bank of the Cubango River in Northern 
Namibia. The occurrence of fossils resembles those 
reported from other sites in the « Grès Polymorphes » 
subunit of the Kalahari System of Central Africa. The 
aim of this paper is to describe and interpret the 
Simanya fossils and to discuss their stratigraphic and 
palaeoenvironmental contexts. The silicified deposits 
(chert, chalcedony) in which the snails occur were 
extensively used by prehistoric peoples for 
manufacturing of stone tools.  
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Large fossil termite garden at Grillental I 

____________________________________ 

 

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

 
The last year has seen a continuation of my research 
into climates of the past 2000 years, including the 
publication of the second advanced review from the 
PAGES Africa 2k Working Group (Nash, De Cort et al., 
2016), and a consideration of the influence of climate 
upon southern African societies over the last 
millennium (Hannaford and Nash, 2016). I have also 
continued to work on aspects of geomorphology 
relevant to southern African researchers. Nash, 
Coulson et al. (2016) expands upon my research using 
silcrete as a provenancing tool in the Kalahari, while 
Ullyott and Nash (2016) reviews the similarities and 
differences between pedogenic and non-pedogenic 
silcretes. 

 

Publications  

 
NASH, D.J., De Cort, G., Chase, B.M., Verschuren, D., 
Nicholson, S.E., Shanahan, T.M., Asrat, A., Lézine, A.-
M. & Grab, S.W. (2016) African hydroclimatic 
variability during the last 2000 years. Quaternary 
Science Reviews 154: 1-22. 

 

Abstract: The African continent is characterised by a 
wide range of hydroclimate regimes, ranging from 
humid equatorial West Africa to the arid deserts in the 
northern and southern subtropics. The livelihoods of 
much of its population are also vulnerable to future 
climate change, mainly through variability in rainfall 
affecting water resource availability. A growing 
number of data sources indicate that such 
hydroclimatic variability is an intrinsic component of 
Africa’s natural environment. This paper, co-authored 
by members of the PAGES Africa 2k Working Group, 
presents an extensive assessment and discussion of 
proxy, historical and instrumental evidence for 
hydroclimatic variability across the African continent, 
spanning the last two millennia. While the African 
palaeoenvironmental record is characterised by 
spatially disjunctive datasets, with often less-than-
optimal temporal resolution and chronological control, 
the available evidence allows the assessment of 
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prominent spatial patterns of palaeomoisture 
variability through time. In this study, we focus 
sequentially on data for six major time windows: the 
first millennium AD, the Medieval Climate Anomaly 
(AD 900-1250), the Little Ice Age (AD 1250-1750), the 
end of the LIA (AD 1750-1850), the Early Modern 
Period (1850-1950), and the period of recent warming 
(1950 onwards). This results in a continent-wide 
synthesis of regional moisture-balance trends through 
history, allowing consideration of possible driving 
mechanisms and suggestions for future research. 

 

Hannaford, M. & NASH, D.J. (2016) Climate, history, 
society over the last millennium in southeast Africa. 
WIREs Climate Change DOI: 10.1002/wcc.389 

Abstract: Climate variability has been causally linked 
to the transformation of society in pre-industrial 
southeast Africa. A growing critique, however, 
challenges the simplicity of ideas that identify climate 
as an agent of past societal change; arguing instead 
that the value of historical climate–society research 
lies in understanding human vulnerability and 
resilience, as well as how past societies framed, 
responded and adapted to climatic phenomena. We 
work across this divide to present the first critical 
analysis of climate–society relationships in southeast 
Africa over the last millennium. To achieve this, we 
review the now considerable body of scholarship on 
the role of climate in regional societal transformation, 
and bring forward new perspectives on climate–
society interactions across three areas and periods 
using the theoretical frameworks of vulnerability and 
resilience. We find that recent advances in 
paleoclimatology and archaeology give weight to the 
suggestion that responses to climate variability played 
an important part in early state formation in the 
Limpopo valley (1000–1300), though evidence remains 
insufficient to clarify similar debates concerning Great 
Zimbabwe (1300–1450/1520). Written and oral 
evidence from the Zambezi-Save (1500–1830) and 
KwaZulu-Natal areas (1760–1828) nevertheless reveals 
a plurality of past responses to climate variability. 
These were underpinned by the organization of food 
systems, the role of climate-related ritual and political 
power, social networks, and livelihood assets and 
capabilities, as well as the nature of climate variability 
itself. To conclude, we identify new lines of research 
on climate, history and society, and discuss how these 
can more directly inform contemporary African 
climate adaptation challenges. 

 

NASH, D.J., Coulson, S., Staurset, S., Ullyott, J.S., 
Babutsi, M. & Smith, M.P. (2016) Going the distance: 
mapping mobility in the Kalahari Desert during the 

Middle Stone Age through multi-site geochemical 
provenancing of silcrete artefacts. Journal of Human 
Evolution 96: 113-133. 

Abstract: This study utilises geochemical provenancing 
of silcrete raw materials, in combination with chaîne 
opératoire analyses, to explore lithic procurement and 
behavioural patterns in the northern Kalahari Desert 
during the Middle Stone Age (MSA). New data from 
the sites of Rhino Cave, Corner Cave and ≠Gi in 
northwest Botswana, combined with earlier results 
from White Paintings Shelter, reveal that the long-
distance transport of silcrete for stone-tool 
manufacture was a repeated and extensively-used 
behaviour in this region. Silcrete was imported over 
distances of up to 295 km to all four sites, from 
locations along the Boteti River and around Lake 
Ngami. Significantly, closer known sources of silcrete 
of equivalent quality were largely bypassed. Silcrete 
artefacts were transported at various stages of 
production (as partially and fully prepared cores, 
blanks and finished tools) and, with the exception of 
≠Gi, in large volumes. The import occurred despite the 
abundance of locally available raw materials, which 
were also used to manufacture the same tool types. 
On the basis of regional palaeoenvironmental data, 
the timing of the majority of silcrete import from the 
Boteti River and Lake Ngami is constrained to 
regionally drier periods of the MSA. The results of our 
investigation challenge key assumptions underlying 
predictive models of human mobility that use 
distance-decay curves and drop-off rates. MSA 
peoples in the Kalahari appear to have been more 
mobile than anticipated, and repeatedly made costly 
choices with regard to both raw material selection and 
items to be transported. We conclude that (i) base 
transport cost has been overemphasised as a 
restrictive factor in predictive models, and (ii) factors 
such as source availability and preference, raw 
material quality and potential sociocultural influences 
significantly shaped prehistoric landscape use choices. 

 

Ullyott, J.S. & NASH, D.J. (2016) Distinguishing 
pedogenic and non-pedogenic silcretes in the 
landscape and geological record. Proceedings of the 
Geologists’ Association 127: 311-319. 

Abstract: Silcrete is a type of duricrust formed by the 
near-surface accumulation of secondary silica within a 
soil, sediment, rock or weathered material. A variety 
of models of formation have been put forward, 
involving silicification in both pedogenic and non-
pedogenic settings. The resulting silcrete types differ 
in terms of their macroscale characteristics, 
micromorphology, areal extent and behavioural 
properties. Such differences have significant 
implications in a range of geological, 
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geomorphological, archaeological and engineering 
contexts, making the correct identification of silcrete 
type of considerable importance. This paper reviews 
the properties of pedogenic, groundwater, drainage-
line and pan/lacustrine silcretes, and identifies many 
characteristics that may be diagnostic. It also discusses 
a number of more problematic macro- and micro-scale 
features common to both pedogenic and non-
pedogenic silcretes. It concludes with a short checklist 
to aid the future identification of different silcrete 
types in the landscape and geological record. 

_____________________________________ 

 

Alastair Potts 
Centre for Coastal Palaeoscience, Nelson Mandela 
University 
 
Stirring in the realm of palaeoclimate 
reconstruction… (and some fun phylogeography) 
 

My interest in species distribution models and a 
palaeoarchive dataset of wood charcoals pushed me 
down a very unexpected rabbit hole, which 
culminated in two papers in 2016. While trying to 
analyse this particular dataset, I coded a range of 
popular palaeoclimate reconstruction methods into R, 
including the Coexistence Approach— this method has 
been extensively used to reconstruct 
Neogene\Miocene climates across Europe and Asia. 
Suffice to say, I found this method somewhat lacking 
in any form of objective rigour. This observation 
developed in to a collaboration with European 
colleagues, chiefly Guido Grimm, who had already 
flagged questions about the method and its results in 
2012. We had great fun writing two twinned articles 
looking at different angles of the method and its 
application. These were written in a somewhat 
aggressive in style — to entice the CA-practitioners 
into a debate — and entitled “Fallacies and fantasies: 
The theoretical underpinnings of the Coexistence 
Approach for palaeoclimate reconstruction” and 
“Fables and foibles: A critical analysis of the 
Palaeoflora database and the Coexistence Approach 
for palaeoclimate reconstruction”. Before you think 
that’s just a tad over-the-top, I’d like to point out that 
the former was published in “Climate of the Past”; for 
those of you unfamiliar with the journal, it has an 
amazing open review policy where a manuscript is 
available for two months online and anyone can 
provide reviews (as well as the standard two reviews 
obtained by the handling editor). The day the 
manuscript became available for review, we alerted 
the leaders of the NECLIME group (the CA-
practitioners), and hoped for a robust debate to 
ensue. No reviews beyond the two obtained by the 
handling were forthcoming. So, in short, next time 

you’re reading anything to do with this approach, 
please remember: “Given the theoretical issues and 
methodological issues…, we suggest that the method 
be discontinued and that all past reconstructions be 
disregarded and revisited using less fallacious 
methods.” One of the positive outcomes of this whole 
exercise is that we’ve developed a fairly useful 
framework for making sure that neo-ecology and 
palaeo-ecology (and thus palaeoclimate 
reconstruction) are working off the same theoretical 
basis, and we’re using the Cape system as a case study 
— so watch this space… 

 

My background has deeper roots in the field of 
phylogeography, and it has been great to start (and 
get funding for!) two projects on this topic. The first is 
supported by Prof. Janine Adams (an enthusiastic 
estuarine researcher; she’s even managed to enthuse 
me!) and focuses on the genetic structuring of 
estuarine plant species along the South African 
coastline. Janine wants this for conservation planning 
(i.e. identifying cryptic biodiversity in the form of 
genetic diversity), while I’m more interested in what 
the genetic patterns in estuarine plants may tell us 
about the history of the coastline — with a specific 
interest on the palaeoagulhas coastline. We published 
our first foray into this venture as a short note in 2016 
with more species and more extensive sampling on 
the horizon. The other project is more applied in terms 
of investigating the genetic diversity of the genus 
Cyclopia, whose members are used to make 
Honeybush Tea. There are two aims to this project, 
the first more relevant to SASQUA members: 1) 
characterise the history of the group in the Cape using 
genetic information, and 2) what risk does widescale 
cultivation pose for wild populations due to genetic 
swamping? I’ve published an opinion piece on the 
latter, while the former is in the capable hands of my 
MSc student, Nicholas Galuszynski, and we hope to 
share these fascinating results soon.  

 

Additional projects 

 Developing vegetation models across a 
variety of approaches — expert-based, 
correlative distribution modelling, and the 
mechanistic dynamic vegetation modelling — 
of the Cape south coast Cape plant 
communities, with the aim of projecting 
these models onto past conditions during the 
Pleistocene (first focussing on the LGM).  

 Updating the Vogel et al. (1978) maps of C4 
photosynthesis, and including maps of CAM 
photosynthesis. 

 

Publications 
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Grimm, G.W., Bouchal, J.M., Denk, T., Potts, A., 2016. 
Fables and foibles: A critical analysis of the 
Palaeoflora database and the Coexistence Approach 
for palaeoclimate reconstruction. Review of 
Palaeobotany and Palynology 233, 216-235. 
 
Abstract: The ‘Coexistence Approach’ is a mutual 
climate range (MCR) technique combined with the 
nearest-living relative (NLR) concept. It has been 
widely used for palaeoclimate reconstructions based 
on Eurasian plant fossil assemblages; most of them 
palynofloras (studied using light microscopy). The 
results have been surprisingly uniform, typically 
converging to subtropical, per-humid or monsoonal 
conditions. Studies based on the Coexistence 
Approach have had a marked impact in literature, 
generating over 10,000 citations thus far. However, 
recent studies have pointed out inherent theoretical 
and practical problems entangled in the application of 
this widely used method. But so far little is known how 
results generated by the Coexistence Approach are 
affected by subjective errors, data errors, and 
violations of the basic assumptions. The majority of 
Coexistence Approach studies make use of the 
Palaeoflora database (the combination of which will 
be abbreviated to CA + PF). Testing results produced 
by CA + PF studies has been hindered by the general 
unavailability of the contents in the underlying 
Palaeoflora database; two exceptions are the mean-
annual temperature tolerances and lists of assigned 
associations between fossils and nearest-living 
relatives. Using a recently published study on the 
Eocene of China, which provides the first and only 
insight into the data structure of the Palaeoflora 
database, we compare the theory and practice of 
Coexistence Approach using the Palaeoflora database 
(CA + PF). We show that CA + PF is riddled by 
association and climate data error. We reveal flaws in 
the application of the Coexistence Approach, which is 
often in stark contrast to the theory of the method. 
We show that CA + PF is highly vulnerable against 
numerous sources of errors, mainly because it lacks 
safeguards that could identify unreliable data. We 
demonstrate that the CA + PF produces coherent, 
pseudo-precise results even for artificially generated, 
random plant assemblages. Alternative MCR-NLR 
methods can surpass the most imminent deficits of 
the Coexistence Approach, and may be used as a stop-
gap until more accurate bioclimatic and distribution 
data on potential Eurasian NLRs, and theoretically and 
statistically robust methods will become available. 
Finally, general guidelines are provided for the future 
application of methods using the mutual climatic 
range with nearest living relatives approach when 
reconstructing climate from plant fossil assemblages. 
 
Grimm, G.W., Potts, A.J., 2016. Fallacies and 
fantasies: the theoretical underpinnings of the 

Coexistence Approach for palaeoclimate 
reconstruction. Climates of the Past 12, 611-622. 
 
Abstract: The Coexistence Approach has been used to 
infer palaeoclimates for many Eurasian fossil plant 
assemblages. However, the theory that underpins the 
method has never been examined in detail. Here we 
discuss acknowledged and implicit assumptions and 
assess the statistical nature and pseudo-logic of the 
method. We also compare the Coexistence Approach 
theory with the active field of species distribution 
modelling. We argue that the assumptions will 
inevitably be violated to some degree and that the 
method lacks any substantive means to identify or 
quantify these violations. The absence of a statistical 
framework makes the method highly vulnerable to the 
vagaries of statistical outliers and exotic elements. In 
addition, we find numerous logical inconsistencies, 
such as how climate shifts are quantified (the use of a 
"centre value" of a coexistence interval) and the ability 
to reconstruct "extinct" climates from modern plant 
distributions. Given the problems that have surfaced 
in species distribution modelling, accurate and precise 
quantitative reconstructions of palaeoclimates (or 
even climate shifts) using the nearest-living-relative 
principle and rectilinear niches (the basis of the 
method) will not be possible. The Coexistence 
Approach can be summarised as an exercise that 
shoehorns a plant fossil assemblage into coexistence 
and then assumes that this must be the climate. Given 
the theoretical issues and methodological issues 
highlighted elsewhere, we suggest that the method be 
discontinued and that all past reconstructions be 
disregarded and revisited using less fallacious 
methods. We outline six steps for (further) validation 
of available and future taxon-based methods and 
advocate developing (semi-quantitative) methods that 
prioritise robustness over precision. 
 
Potts, A.J., Veldkornet, D.A., Adams, J.B., 2016. A 
phylogeographic break in a South African coastal 
saltmarsh macrophyte, Juncus kraussii. South African 
Journal of Botany 107, 80-83. 
 
Abstract: Many species, predominantly marine, along 
the coast of South Africa have divergent lineages that 
are geographically separated. In this study, we 
explored the phylogeographic pattern of the salt 
marsh plant species, Juncus kraussii, sampled from 
estuaries along the west, south and east coasts. From 
these samples, five haplotypes were identified from 
the chloroplast rps16 intron. A phylogeographic break 
was found along the south coast within the warm 
temperate coastal biogeographic zone. We suggest 
that this break may have been driven by the rapid 
shifts in shoreline along the south coast in response to 
Pleistocene climate cycles. The genetic structuring 
observed in this study points to hidden biodiversity, at 
the genetic level, of salt marsh plants and this needs 
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to be explored to aid conservation planning in terms 
of priority protection and management. 

 

 
 
Potts, A.J. (in press) Genetic risk and the transition to 
cultivation in Cape endemic crops – the example of 
honeybush (Cyclopia)? South African Journal of 
Botany.  
 
Abstract: Many endemic Cape plant species are 
commercially valuable, but often information required 
to manage the resources is often lacking. Here I 
consider the potential genetic risk that the transition 
to cultivation may pose for Cape endemic plants, and 
use honeybush – which is based on the members of 
the Cape endemic genus Cyclopia – as an example. 
The honeybush industry is expanding, in part driven by 
the transition from wild harvesting to cultivation. This 
change offers substantial environmental and economic 
benefits, but may pose risks to wild populations 
through genetic contamination. I discuss: 1) the 
importance of maintaining genetic diversity and 
structure of wild populations, 2) the levels of genetic 
structuring we might expect within the members of 
the genus Cyclopia, 3) the potential threats to genetic 
diversity, 4) suggestions for minimising genetic 
contamination of wild populations by cultivated 
plantations, and 5) why these issues may be important 
for the honeybush industry. 

 

 

 

_____________________________________ 

 

Lynne Quick 
Department of Environmental and Geographical 
Science, University of Cape Town 
 

2016 saw the transition from the first phase of RAiN 
(https://www.marum.de/en/R_A_i_N.html) to RAiN 2 
and this resulted in the extension of my postdoctoral 
fellowship until the middle of 2018. I participated in 
two field excursions to the Wilderness area. The first, 
in February, was primarily a geophysical survey and 
the second (in early September) was the official RAiN 2 
field campaign to Vankervelsvlei (see photographs 
below). I am switching my focus from the southern 
Cape coast to the west coast and am currently working 
on producing a Holocene pollen record for a 15 m 
paired parallel sediment core extracted from 
Verlorenvlei. 

 

https://www.marum.de/en/R_A_i_N.html
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Conferences/workshops attended in 2016: 

 SHAPE/SWEEP Joint Workshop in Santiago 
Chile, 2-4th November 2016. I greatly 
appreciate the funding awarded to me by the 
organising committee as well as the NRF. 

 
 
Commissions/committee membership: 

 

 

 ICSU/SANC-INQUA committee 

 Secretary of SASQUA 

 

 

 
Figure 1 A) Drone capture of the pathway we constructed that made it possible to assemble the coring platform at the centre of 
Vankervelsvlei; B) The coring platform C) EGS team vibracoring; D) Extracting surface cores from the Serpentine channel and E) 
Water sampling around the edges of Vankervelsvlei. 

 

Publications 
 
Quick, L.J., Meadows, M.E., Bateman, M.D., Kirsten, 
K.L., Mäusbacher, R., Haberzettl, T. and Chase, B.M 
(2016). Glacial-interglacial vegetation and climate 
dynamics in the fynbos-afrotemperate forest 
ecotone, southern Cape, South Africa. Quaternary 
International 404(B): 136-149. 
 
Abstract: Despite the southern Cape's great climatic 
and botanical significance (occupying the transition 
between the temperate and subtropical circulation 
systems and forming part of a global biodiversity 
hotspot), palaeoenvironmental data for this region of 
southern Africa is limited. This study presents pollen, 
charcoal and sedimentological data preserved in the 

Vankervelsvlei wetland, situated in the modern year-
round rainfall zone at the ecotone between the 
Fynbos and Afrotemperate Forest biomes. 
Combining optically stimulated luminescence and 
radiocarbon dating techniques, it was possible to 
establish a chronology for a sediment sequence 
spanning the last 140,000 years, the longest record yet 
produced in the region. The data suggest that MIS 5d 
was relatively warmer (low fynbos pollen percentages 
and Pentzia-type pollen) than later MIS 5, MIS 4 and 
most of MIS 3 (~96-37 ka), which were characterised 
by decreased temperatures (dominance of ericaceous 
fynbos). The pollen data indicate a complex response 
to the change from interglacial to glacial conditions, 
and suggest an important threshold is crossed in 
regional ecological dynamics. We postulate that during 
MIS 5d increased summer rainfall under warmer 

http://www.sciencedirect.com/science/article/pii/S1040618215007995
http://www.sciencedirect.com/science/article/pii/S1040618215007995
http://www.sciencedirect.com/science/article/pii/S1040618215007995


29 
 

conditions may have offset increased potential 
evapotranspiration, allowing for the development of 
more extensive forests. During its early stages of 
development Vankervelsvlei was more open 
(increased aquatics and coarse sediment), trapping 
more longer-distance pollen (Podocarpus). As the mire 
became more closed, local elements dominated; a 
succession that is reflected in significant changes in 
the pollen assemblage, as Podocarpus remains only in 
trace percentages, but pollen of Canthium and 
Morella, which occupy nearly identical climatic niches 
as Podocarpus, increase in abundance. It is suggested 
that drought stress remains limited during the last 
glacial period as a result of reduced temperatures, 
compensating for what may have been a more 
seasonal winter-dominated rainfall regime, and that 
changes in the pollen record relate to vegetation 
succession and the development of the 
wetland rather than to major changes in moisture 
availability. Due to the virtual absence of palaeodata 
from the southern Cape covering MIS 5 to MIS 3, the 
establishment of this record provides an important 
contribution to the overall palaeoenvironmental 
history of the region. 
 
Meadows, M.E. and Quick, L.J. (2016). Terrestrial 

ecosystem changes in the late Quaternary. In: 

Quaternary Environmental Change in Southern 

Africa: Physical and Human Dimensions (Editors: 

Knight, J  and Grab, S). Cambridge University Press. 

pp 269-283. 

 
Abstract: This chapter provides a perspective on 
vegetation changes (as a proxy for overall terrestrial 
ecosystem changes) within southern Africa's summer 
and winter rainfall zones. While climate is a major 
determinant on southern African ecosystems, 
topography, geology and fire also play critical roles in 
ecosystem pattern and processes. Late Quaternary 

climate changes impacted on southern African 
ecosystems but did not result in wholesale migration 
of these biomes. Instead, the palaeoenvironmental 
record reveals that community dynamics within 
biomes or at their ecotonal boundaries changed as 
individual species were favoured or disadvantaged by 
changing conditions (e.g. climate, fire regimes and/or 
human impacts) over time. 
 

_____________________________________ 

 

Louis Scott 
 
Department of Plant Sciences, University of the Free 
State, Bloemfontein, South Africa 
 
 
News 
 
I published a review of the palynology of 
Wonderkrater and the Tswaing Crater in the Limpopo 
and Gauteng provinces. Further, we saw the 
construction of an impressive new museum at the 
West Coast Fossil Park when I accompanied Frank 
Neumann, Hayley Cawthra and Marion Bamford on a 
field trip to the Western Cape from where we 
collected Neogene core other samples material for 
future palynological and other research. In another 
trip to the Eastern Cape Saul Manzano Rodriguez (a 
Spanish PhD student from the University of Murcia, 
Spain), Andri van Aardt (post-doc) and I collected 
modern pollen material in connection with ongoing 
analysis of Holocene alluvial deposits in the area. Saul 
analysed pollen from these deposits near Uniondale. 

 

 

http://www.cambridge.org/za/academic/subjects/earth-and-environmental-science/geomorphology-and-physical-geography/quaternary-environmental-change-southern-africa-physical-and-human-dimensions?format=AR&isbn=9781316572900
http://www.cambridge.org/za/academic/subjects/earth-and-environmental-science/geomorphology-and-physical-geography/quaternary-environmental-change-southern-africa-physical-and-human-dimensions?format=AR&isbn=9781316572900
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Saul Manzano Rodriguez at the alluvial deposits near Uniondale, Western Cape. 

 
Publications 
 
Roberts, D. L., Neumann, F.H., Cawthra, H.C., Carr, 
A.S., Scott, L., Durugbo, E., Humphries, MS., Cowling, 
R. M., Bamford, M.K., Musekiwa, C. MacHutchon, M. 
2017. Palaeoenvironments during a terminal 
Oligocene or early Miocene transgression in a fluvial 
system at the southwestern tip of Africa. Global and 
Planetary Change 150, 1-23. 

Bousman, C.B., Mauldin, R., Zoppi, U., Higham, T., 
Scott, L. and Brink, J. 2016. The quest for evidence of 
domestic stock at Blydefontein Rock Shelter. 
Southern African Humanities 28: 39–60.  

Bamford, M.K., Neumann, F.H., Scott, L., 2016. 
Pollen, charcoal and plant macrofossil evidence of 
Neogene and Quaternary environments in Southern 
Africa,  

Chapter 19, In: Jasper Knight and Stefan Grab, (Eds.) 
Quaternary Environmental Change in Southern 
Africa: Physical and Human Dimensions. Cambridge 
University Press. 306-323. 

 

 

 

 

Scott, L., Rossouw, L., Cordova, C. and Risberg, J.  
2016. Palaeoenvironmental Context of Coprolites 
from the Last Interglacial in Azokh Cave, Caucasus, 
and their Plant Microfossils. In: Fernández-Jalvo, Y., 
Andrews, P., King, T., Yepiskoposyan, L. (Eds), Azokh 
Cave and the Transcaucasian Corridor. Vertebrate 
Paleobiology and Paleoanthropology, Dordrecht: 
Springer. 287-295. 

Abstract: Poor pollen preservation in cave deposits is 
due to oxidation and increasing scarcity of pollen with 
distance from the cave entrance. After an attempt to 
obtain pollen grains from the sediments in Azokh 1 
(Lesser Caucasus) failed, two coprolites from Unit II 
were investigated for their microfossil contents. They 
contained few diatoms (including the rare 
Pliocaenicus), even less pollen but numerous 
phytoliths that were compared with those in selected 
levels of cave deposits and modern soil from outside. 
Grass silica short cell phytoliths give evidence of 
vegetation typical of a temperate climate for Unit II, 
which included C3 grasses. Not only the coprolites 
from Azokh are useful but the whole sequence of 
deposits has good potential for palaeoclimatic 
reconstruction based on for phytolith studies. The 
diatoms observed indicate feeding from a relatively 
moist terrestrial environment and availability of lake 
and/or running water. 
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Scott, L. 2016. Fluctuations of vegetation and climate 
over the last 75 000 years in the Savanna Biome, 
South Africa: Tswaing Crater and Wonderkrater 
pollen sequences reviewed. Quaternary Science 
Reviews 145, 117-133. 

Abstract: Quaternary palynological information from 
the Savanna Biome of South Africa is limited due to 
the scarcity of suitable pollen traps and new extensive 
pollen records of palaeoenvironments in the region 
are unlikely to be obtained easily. Those that are 
available, including the Tswaing Crater and the 
Wonderkrater spring sequences, can, however, be 
reassessed and their data optimised. These two pollen 
records are relevant to palaeo-environmental research 
in the area, although they have chronologies beyond 
the radiocarbon dating range that complicate 
interpretations. The Tswaing sequence in this study 
focuses on the upper 34 m of pollen-rich layers out of 
a total of 90 m of lake deposits. A new chronology is 
experimented with for this upper part of the 
sequence. It differs slightly from the previous one in 
that it does not rely on adjustments of the ages 
according to the precession cycle. Accordingly the age 
at 34 m is estimated to be c. 75 ka based on 
interpolation of the radiocarbon sequence and a basal 
fission track date of c. 200 ka at 90 m. In the case of 
the second site,Wonderkrater, recently published 
excavation and dating of the deposits and 
comparisons with the Tswaing pollen sequence 
provide new clues for the age of the lowermost 
deposit of the original borehole sequence of peats, 
sands and clay, which is estimated at c. 60 000 years. 
The new results better situate the two pollen 
sequences in a wider regional and global 
palaeoenvironmental framework. 

 

Sciscio, L, Tsikos, H., Roberts, D.L., Scott, L., van 
Breugeld, Y., Sinninghe Damste, J.S., Schoutene, S. 
and Grocke, D.  2016. Miocene climate and 
vegetation changes in the Cape Peninsula, South 
Africa: evidence from biogeochemistry and 
palynology. Palaeogeography, Palaeoclimatology, 
Palaeoecology 445:124–137. 
doi:10.1016/j.palaeo.2015.12.014. 

Abstract: Organic material from the Noordhoek area 
on the western margin of the Cape Peninsula, South 
Africa, was obtained from a ~50 m-long drill-core 
dominated by fluvio-lacustrine siliciclastic sediments. 
The aim of this study is to constrain fluctuations in 
climate and the decline of tropical vegetation 
elements along the southwestern coast and the Cape 
Peninsula of South Africa, during the Late Cenozoic 
phase, when the Benguela upwelling system was 

established. The approach was to combine 
palynological, biogeochemical (tetraether lipids) and 
stable isotope (C, N) studies of the organic-bearing 
record from the Noordhoek area on the western 
margin of the Cape Peninsula. Bulk C and N isotope 
data of sediment organic matter, point to a 
predominantly C3 higher plant source vegetation. 
Mean annual air temperature (MAT) from the analyses 
of tetraether lipids (MBT′–CBT index) was compared 
with palynomorphs from partly unpublished data of a 
previously drilled core adjacent to the study site. The 
palynomorphs are of subtropical affinities, and suggest 
that an open riparian forest would have existed in the 
early to middle Miocene of the southwestern coast of 
South Africa. Together these data sources allow 
vegetation and climate reconstructions of subtropical 
conditions during the early to middle Miocene, which 
comprised fluctuating open riparian forest and swamp 
vegetation. Temperatures rose in the middle Miocene 
and were higher than those of the present day. 

 

Other news 

 
Two interesting new Springer books of 2016 with 

Yolanda Fernandez-Jalvo as editor. 

 

_____________________________________ 

 

Abi Stone 
Lecturer in Physical Geography - School of 
Environment, Education and Development, 
University of Manchester, UK. & Visiting Research 
Associate- SoGE, University of Oxford, UK.  

abi.stone@manchester.ac.uk   twitter: @AbiStone  

 

Research in sandy drylands  

In 2016 I continued my research into groundwater 
recharge and quality within the Namibian portion of 
the Stampriet Artesian Basin.  Fieldwork in March 

mailto:abi.stone@manchester.ac.uk
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2016 was undertaken with the assistance of Jerome 
Mayaud, a PhD candidate at the University of Oxford. 
We sampled sand dune profiles and groundwater 
boreholes at Terra Rouge Farm, and I’d like to extend 
much gratitude to Pieter and Hanerlie Möller for their 
continued hospitality and interest and enthusiasm in 
the research. This field season we covered some extra 
ground for borehole sampling from a range of Pieter’s 
neighbours, hopping aboard a wonderful farm vehicle 
for the day. I am now in the laboratory analysis phase, 
working with Andi Smith and Team Heaton at the 
NERC Isotopes Geosciences Laboratory in Keyworth, 
UK, thanks to a facilities grant (IP-1542-0515) to 
further investigate the source of nitrate in this 
landscape: ‘Nitrate beneath the surface in drylands. 
Can we connect the gap between high groundwater 
nitrate and surface sources?  

 

 

Figure 1. Driving to borehole in the Stampriet 

Artesian Basin region of the southwest Kalahari.  

 

A wider output of the research into the moisture 
signals within sand dunes and other sand-rich 
sediments was a 2016 Earth Science Reviews article 
about the use of natural chemical tracers as a novel 
archive of past climate and palaeoenvironmental 
conditions in dryland environments (see publications 
below). These ‘hydrostratigraphies’ reflect changes to 
moisture availability through time. I want to raise 

another enormous posthumous thanks to the eminent 
and always supportive Professor Mike Edmunds, with 
whom I started this work.  

With Mark Bateman (University of Sheffield), and a 
growing group of willing contributors, we continue to 
measure southern African sands with the portable 
luminescence reader, to explore just how useful this 
tool can be for rapid age assessment across the sand-
rich landscape.   

I have branched out to the Arabian drylands this year 
(a well-trodden path by our ancient African relatives), 
joining a field season led by Dr Robyn Inglis (York, UK 
and Macquarie, Australia) out at Wadi Dabsa on the 
west coast. 
https://surfaceproject.wordpress.com/2017/01/14/to-
the-field-wadi-dabsa-2017/ I was investigating the 
widespread tufa (calcium-carbonate) deposits within 
the depressions in this basaltic landscape and have 
samples associated with lithic artefacts for U-Th 
dating.  

I continue to serve as editor the Quaternary 
Newsletter of the UK Quaternary Research Association 
(QRA). Please contact me with any reports if you are 
already a QRA member and please have a look here at 
details on this website you might like to join the QRA 
https://www.qra.org.uk 

I will be hosting the annual UK ‘Windy Day’ 
conference at the University of Manchester in autumn 
2017, so a heads up for any UK-based, or UK-visiting, 
aeolian geomorphologists who might want to attend!   

 

Conference Attendance  

January began with the annual UK QRA conference, 
hosted in 2016 at Royal Holloway, University of 
London, where I presented on ‘Hydrostratigraphies in 
dryland sediments: three timescales of Quaternary 
climatic change recorded in the unsaturated zone.’ I 
presented research with my collaborators at Adelaide 
on our luminescence techie-geek research ‘Initial 
results of 3D spectral measurements on handpicked 
sedimentary quartz grains with diverse OSL 
behaviours.’ at the UK Luminescence and ESR Meeting 
in July at the University of Liverpool. Here I also 
presented on the work using the portable 
luminescence reader, this time in the Kalahari 
(previously published work from the Namib Sand Sea) 
‘Using a portable reader for rapid age assessment in 
the Kalahari.’ and chaired a session on luminescence 
dating applications. The year ended in San Francisco 
for my first American Geophysical Union Fall Meeting, 
where I presented ‘ Palaeoclimate Records in Dryland 
Dunes: Progress and Remaining Challenges Utilizing 
the Unsaturated Zone.’ and attended a day-long 

https://surfaceproject.wordpress.com/2017/01/14/to-the-field-wadi-dabsa-2017/
https://surfaceproject.wordpress.com/2017/01/14/to-the-field-wadi-dabsa-2017/
https://www.qra.org.uk/
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workshop with the G@GPS (groundwater 
palaeosignals) network http://www.gw-gps.com/, 
hosted by Jason Gurdak at San Francisco State 
University.  

 

Publications  

Stone, A. (2016) Squeezing a rainfall record out of 
desert sand dunes. PAGES Magazine 24, 24-25.  

Stone, A., Edmunds, W. M. (2016) Unsaturated zone 
hydrostratigraphies: a novel archive of past climate 
in dryland continental regions. Earth Science Reviews 
157, 121-144.  

http://dx.doi.org/10.1016/j.earscirev.2016.03.0
07  

Abstract: Natural chemical tracers contained in 
moisture within unsaturated zone (USZ) sediments 
have very significant potential as a novel archive of 
past climate and palaeoenvironmental conditions in 
dryland environments. However, this potential has yet 
to be fully realised. The tracer signature is established 
in the near-surface zone, with evapotranspiration 
processes enriching the concentration inherited from 
input from atmospheric deposition (predominantly 
rainfall). This pore-moisture tracer signature then 
moves vertically through the USZ sediments toward 
the water table, producing a hydrostratigraphy that, 

with increasing depth, records changes to the 
moisture balance at the surface through time.  
 
 
The small fluxes of water through the USZ in dryland 
climates means that this hydrostratigraphy approach 
is particularly valuable in these environments for 
providing climate records longer than the instrumental 
data period. This paper sets out the current state of 
the art in the use of the USZ as an archive. We explain 
the nature of the USZ, the basis of the tracer 
technique and also the field and sampling 
methodologies employed. Examples of application 
worldwide by broad geographic region are also 
evaluated. This shows that the USZ hydrostratigraphy 
approach can be used across three key timescales: (i) 
decadal to multi-decadal resolution records covering 
hundreds of years that provide information about 
recent climate fluctuations and patterns of land-use 
change; (ii) multi-decadal through to millennial scale 
length records which may record wetter and drier 
events down to decadal scale resolution and (iii) Last 
Interglacial through to the Holocene records of lower 
resolution that indicate broad shifts over multi-
millennial timescales. We also explore the questions 
and challenges surrounding the depositional flux of 
tracer inputs and the extent to which infiltration is 
non-uniform, before setting the agenda for their 
future potential use alongside related proxies for 
palaeohydrology. 
 

 
 

 

 

Figure 2. Schematic of the unsaturated zone hydrostratigraphies approach. 

 

http://www.gw-gps.com/
http://dx.doi.org/10.1016/j.earscirev.2016.03.007
http://dx.doi.org/10.1016/j.earscirev.2016.03.007
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