
 

 

 

NEWSLETTER • DECEMBER 2020 

 

 

The Lockdown Edition 

 

 



A note from the President 

 

With the world being so different now, it feels like a decade, and not less than two years, have 

passed since the last SASQUA congress in early 2019 in Mossel Bay. Back then we took for 

granted that we could attend conferences in person, network at social events and go on 

fieldwork excursions. I am sure I am not the only one who really misses these in-person 

interactions. One positive that we can take from the shift to virtual scientific events 

(conferences, workshops, seminars) is that there are now more opportunities to connect and 

engage across international spaces, and I hope that this new avenue can help us be less 

isolated and more embedded within the Quaternary Science world (see 

https://inqua.org/resources/virtual for a growing collection of virtual resources). With this in 

mind and to remain as flexible as possible, the next SASQUA congress (scheduled for 

September 2021, see advert within this edition) will be a hybrid conference where there will 

be the opportunity to attend in-person or virtually. Although I hope that by then it will be 

possible for the majority of us to attend in real life so that we can enjoy being at a place 

described as “something wondrous” (isimangaliso) – a biodiversity hotspot with a great 

variety of fauna (hippos!) and flora (subtropical dune forests, wetlands and beaches). 

I would like to thank the outgoing committee for their dedication to SASQUA and thank Nadia 

du Plessis, our Newsletter Editor, for putting together this special edition. Remember to keep 

an eye on our social media pages (particularly Twitter: https://twitter.com/SASQUA1) for 

interesting content and ECR opportunities. 

I hope that everyone remains safe and healthy and enjoys this lockdown edition of our 

newsletter. 

 

Best wishes 

Lynne Quick 
Nelson Mandela University 

 

 

https://inqua.org/resources/virtual
https://twitter.com/SASQUA1
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The quadrennial 20th Congress of the International Union for Quaternary Research (INQUA), held in 

Dublin, Ireland from 25th to 31st July 2019, attracted 2400 delegates from 75 countries.  The event was 

held over a period of 7 days (including the mid-congress fieldtrip break) at the Convention Centre next 

to the River Liffey. 

The daily programme was distributed across twelve parallel sessions of oral presentations that were 

grouped in the context of the thematic Commissions. Daily plenary lectures were presented. The 

Conference Programme provided the schedule of thematic oral sessions with the talk titles and 

abstracts made available through a digital application that could be accessed through a mobile phone 

platform.  

The INQUA International Council held afternoon meetings on Thursday 25th, Saturday 27th and 

Tuesday 30th July. Since the adhering country members of INQUA only get to meet every four years, 

these meetings had a full agenda. Dr Greg Botha, a member of the South African National Committee 

for INQUA was granted partial funding (R45,900; Appendix 4) by the NRF/SA-ICS to attend the 

International Council meetings as the South African national representative. 

This report includes information regarding the deliberations during the International Council meetings 

and provides detail of the outcomes of votes and decisions that were taken. 

 

1.  OPENING CEREMONY AND GENERAL ASSEMBLY 

The congress was opened by the former President of Ireland, Mary Robinson, who has also fulfilled 

roles as the UN High Commissioner for Human Rights and a UN Special Envoy. She is currently highly 

involved in initiatives concerning global climate change. She delivered a message that encouraged 

everyone to make the climate change issue personal and to become active in pursuing the global 2030 

Agenda for Sustainable Development. 

The President of INQUA highlighted the value of INQUA’s journal “Quaternary International” which 

achieved the publication of the 500th issue. 

 

 

 

 

 

 

 

 

 

Fig. 1: Mary Robinson presenting the 

opening address. 

 



The following INQUA awards were announced; 

 Sir Nick Shackleton Medal for outstanding young Quaternary scientists 

o 2017 – Amaelle Landais (France) – multi-proxy isotope geochemistry of ice cores 

o 2019 – Quizhen Yin (Belgium) – interglacial climates 

 Liu Tungsheng Medal for Distinguished Career contribution 

o Nick Lancaster (DRI, USA) – 200 papers and 6 book contributions on dunes and aeolian 

processes. 

 INQUA Distinguished Service Medal – Marie-France Loutre – current lead of PAGES 

 

2.  INQUA INTERNATIONAL COUNCIL MEETINGS 

The following account of the three International Council meetings follows the numbering used in the 

daily agendas (Appendix 1). The full minutes of these meetings will be released by the Executive 

Committee in due course. The issues reported here provide a brief summary of the main topics 

covered. 

 

Thursday 25th July 

1. President Alan Ashworth welcomed the national representatives of Adhering member countries. 

1(b) The proposal to include Argentina, Belarus, East Africa, Spain and Turkey as Associate 

Members (ie no voting rights) was approved. 

 

2. President’s Report 

President Ashworth highlighted the strong financial position of INQUA but cautioned that some 

‘headwinds’ were anticipated in the coming years. This was due to possible changes in the publishing 

income from the journal Quaternary International which represents some4 50% of the INQUA budget. 

The quadrennial period began in 2015 with a budget of €194,355, rising to €219,664 in 2019. 

INQUA provided financial support for 44 projects under the Commissions and Early Career Scientists 

(ECR’s) and provided 281 travel bursaries for the Dublin congress. 

 

3. The following topics were raised for discussion during the following meetings; 

 Proposals for membership fee increases, 

 Creation of an “INQUA Foundation” to provide for legal status of the union, to protect the 

Treasurer with respect to financial matters and to create an avenue for alternative 

income. 

 Statute and bylaw changes, mainly concerning the Commissions and Treasurer. 

 Election of the incoming INQUA Executive 



 Voting on bids for the 2023 INQUA Congress. 

 

4. Treasurer’s Report 

The current treasurer, Freek Busschers of the Netherlands explained that the Treasurer had changed 

four times during the period 2015-2019 due to resignations. 

INQUA runs bank accounts in Euro (€) and Swiss Franc (CHF) denominations. 

The main income and expenditure items are listed below; 

Income;  

Quaternary International income; €510,472 

Membership subscriptions;  €523,693 

(A concern raised was the low number of only 31 fee-paying member countries)  

 

Expenditure;  

 Congress bursaries;   €384,642 

 Medals/awards;   €21,826 

 Commission funding (5-7 each);  €372,456 

 Executive Council meetings;  €126,861 

 ISC membership;   €15,003 

Projected expenditure for 2023 is €530,866. 

 

5. Early Career Research Committee report 

The inclusion of and ECR representative on the Executive Committee highlights the INQUA approach 

to ensuring ECR involvement in the management of the union and in commission activities. 

ERC representative Eduardo Alarcon from Venezuela described the involvement of 13-19 ECR’s in the 

Summer School in 2016, the INQUA-PAGES Impacts of sea-level rise meeting in the Netherlands during 

2018. The next meeting will be in South America during 2020.   

 

6. INQUA Commission Reports 

Quaternary research requires a high degree of inter-disciplinary collaboration and the majority of 

scientific engagement within INQUA is under the auspices of the thematic commissions that manage 

funded projects and larger International Focus Group (IFG) activities. The five INQUA Commissions 

are; 

 Coastal and Marine Processes (CMP) 



 Humans and Biosphere (HABCOM) 

 Palaeoclimate (PALCOM) 

 Stratigraphy and Chronology (SACCOM) 

 Terrestrial Processes, Deposits and History (TERPRO) 

 

The Early Career Researcher committee (ECR) is also managed as a separate entity and is given a role 

on the Executive Committee. 

The Executive Committee made a report available to the International Council that outlined the 

activities of the INQUA Commissions during the 2015-2019 inter-congress period (Appendix 2). Each 

Commission made a short presentation that outlined the activities listed in the report.    

The report highlights the involvement in commission sponsored events with respect to countries, 

gender and professional level. South Africa’s involvement (17) is high relative to many European and 

Asian countries. 

 

7. Approval of the Officers of the Commissions and ECR representative 

The Commissions are responsible for the appointment of management committees and for the 

election of the main office bearers. The involvement of ‘advisors’ ensures a higher level of 

international collaboration in the identification of suitable research topics and workshops that will 

guide Commission activities during the following inter-congress period. 

 Dr Andrew Green of UKZN is on the advisory panel for Coastal and Marine (CMP) 

 Dr Greg Botha of CGS is an advisor on Stratigraphy and Chronology (SACCOM) 

 

Saturday 27th July 

8. Bid for the XXI INQUA Congress 

Bid documents outlining proposals to host the INQUA 2023 event were received from India (Lucknow, 

February 2023) and Italy (Rome, July 2023). The bidding nations made presentations highlighting the 

benefits of hosting the next INQUA Congress. The International Council was given an opportunity to 

question the bidding nation committees regarding aspects such as the timing of the event, cost of 

registration, level of support for ECR’s, the number and cost of field excursions. The timing of the 

congress relative to European university terms can be a critical factor in the success of an event. 

 

9. INQUA Foundation 

President Ashworth explained that despite being formed in 1928, INQUA has not had a legal 

‘domicilium’ and that members of the Executive Committee have no legal protection. This represents 

a significant risk, particularly for the Treasurer. 



The proposal to have an “INQUA Foundation” registered in the Netherlands with AMBI non-profit tax 

exempt status, was investigated by attorneys on behalf of the INQUA Executive Council. 

 This legal option would also permit INQUA to raise income streams other than the Quaternary 

International journal. 

o The ‘Foundation’ would have to meet formal annual and public financial reporting 

requirements. 

o Legal advice would be required regarding changes to the INQUA Statutes and Bye-

laws, 

o INQUA’s banking would have to be transferred from Belgium to the Netherlands. 

 

This formation of the Foundation attracted a lot of discussion, particularly from the Belgian 

representative who queried the need for the Executive Committee to have a member from the 

Netherlands on the council. It was explained that this was only for the initial registration process and 

could be accommodated by the fact that the Treasurer is from Netherlands. In future, the Executive 

Committee would have in to include a member resident in the EU. 

The International Council voted to continue with the legal process of establishing the INQUA 

Foundation. 

 

10. Candidates for the Executive Committee 2019-2023 

South Africa has had a representative on the INQUA Executive Committee for over 20 years since Tim 

Partridge was a Vice-President. Margaret Avery, the current Past President, has been involved in the 

committee for the last 16 years! 

The positions of President and Secretary-General were contested and the candidates made 

presentations to introduce themselves to the International Council.  

 Dr Lynne Quick of Nelson Mandela University, PE was proposed as a candidate for the position 

of Secretary-General. 

 

11. Election of INQUA Executive Committee 2019-2023 

The paid-up member nations of the International Council were permitted to cast their ballots for the 

Council members for the 2019-2023 inter-congress period. 

 

 President    Thys van Kolfschoten (Netherlands) 

 Secretary-General   Eniko Magyari (Hungary)  

** narrowly beating SA’s Dr Quick 

 Vice-President, Commissions  Brian Chase (France) 

 Vice-President, Communication  Laura Sadori (Italy) 



 Vice-President, Members  Zhengtang Guo (China) 

 Vice-President, Publications  no nominations received so this will be decided later 

 Treasurer    Freek Busschers (Netherlands)   

 

Tuesday 30th July 

12. International linkages 

President Ashworth described INQUA’s role in voting to support the amalgamation of the International 

Social Science Council (ISSC) with the International Council for Science (ICSU) to form the International 

Science Council (ISC), creating a single unified council to be the global voice for all. 

It was noted that four of the ten positions on the ISC governing body are currently filled by officials 

that have some Quaternary-related scientific background. 

 

INQUA continues to play a central role in the Geo-Unions cluster in ISC, namely they are;  

IAU International Astronomical Union  

IGU International Geographical Union  

ISPRS International Society for Photogrammetry and Remote Sensing  

INQUA International Union for Quaternary Research  

IUSS International Union of Soil Sciences  

IUGS International Union of Geological Sciences  

IUGG International Union of Geodesy and Geophysics  

URSI Unions Radio Science International 

 

13. Membership fees 

INQUA currently has 31 adhering nation members that have voting rights. The congress is attended 

by delegates from 71 countries. 

The issue of membership fees has been investigated as INQUA income is declining steadily at 3-4% 

annually and is currently 50% down on a decade ago! Since the union is supporting 300 ECR this year, 

the need to seek increased income is essential since the ~50% of the income budget represented by 

Quaternary International income might decrease in the future. The membership practices of the IUGS 

were reviewed as a comparative example. 

Proposals that were introduced included; 

 Derive registration income from future INQUA congresses e.g. €30 per delegate. 

o Voted to assess in principal. 

 Inflation adjustment of 3% due to no increase over the past 8 years. 



 Associate membership is free. 

o Consider voting rights on science programme but not on fiscal matters. This was 

abandoned. 

 Consideration of proportional voting rights and fee structure linked to national GDP 

o To be taken further with members. 

 

14. Diversity statement 

The current Executive Council has only 15% female representation but this has increased to 32% for 

the next inter-congress period. Commission positions are occupied by 42% female members and 

bursaries awarded by commissions went to 58% woman. 

Delegates were referred to the ‘Diversity and inclusion statement’ that was incorporated in the 

INQUA2019 congress documentation as a good example to be followed in future. 

http://www.inqua2019.org/diversity-and-inclusion-statement/ 

 

15. Publications 

Quaternary International is the source of over 50% of INQUA income. After the long-term editor 

stepped down, a new editorial team was appointed but the members failed to collaborate 

successfully, so the editorial team was dissolved. The incoming President, Thijs van Kolfschoten, 

served as guest editor for the Volume 500 edition released at the congress. No proposals were 

received for the Executive Committee position of Vice-President, Publications. 

 

The future of Quaternary International was discussed as the journal does not prescribe to Open 

Access. The focus is on Special Issues (42 in 2019) with an increase after the INQUA congress. The 

journal has transitioned from the EVISE to the EM administration and a new editorial team appointed. 

Quaternary Perspectives is published as two volumes annually. 

 

16. Approval of Honorary Life Members 

 

 Margaret Avery of South Africa was one of seven Honorary Life Fellowships awarded. 

 

17. Audit Committee report 

The audit committee was given a detailed presentation on INQUA finances. They reported excellent 

financial organisation and transaction traceability. It is necessary to initiate more formal auditing, 

particularly if the INQUA Foundation is established. 

 

http://www.inqua2019.org/diversity-and-inclusion-statement/


18. Venue for INQUA 2023 

After a secret ballot it was announced that Italy will host the INQUA 2023 event in Rome from 22-28th 

July 2023. 

 

19. Revision of Statutes 

No major revision was necessary but this would be evaluated in the context of the establishment of 

the INQUA Foundation. 

 

20. Any other business 

An issue raised from the floor in the International Council stressed the need to improve ‘outreach’ in 

the context of INQUA activities. It was noted that there was no media presence at the congress and 

that no facilities had been made available for interviews. 

The issue of the high cost of field trips at INQUA congresses was raised as these had not been well 

supported at previous congresses and many had to be cancelled. 

A new paradigm should be considered for future congresses to reduce the length of the meeting. The 

technological issues around pre-recorded talks could be considered.  

 

The meeting was closed at 18h30. 
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BIOGRAPHY 

Greg Botha is a Senior Specialist Scientist in the 

KwaZulu-Natal office of the Council for 

Geoscience who has specialized in regional 

mapping and associated interdisciplinary 

research into Cenozoic sediments across 

southern Africa. His PhD research covered the 

Masotcheni Formation colluvium and 

palaeosols. More recently he remapped the 

Maputaland coastal plain. 

 

Marinda Havenga obtained her B.Sc. in 

Geology and Physics and her B.Sc. (Hons) in 

Geology in 1994 at the Rand Afrikaans 

University. Her M.Sc. in Geophysics in 2013 

was obtained from the University of the 

Witwatersrand. She works in the Geophysics 

and Remote Sensing Unit at the Council for 

Geoscience doing potential field interpretation 

and research. 

SUMMARY 

The Maputaland coastal plain is the southern 

edge of the extensive East African coastal 

plain. A recent high resolution airborne 

gamma-ray spectrometer radiometric and 

magnetic survey across the region covered 

35,720 line kilometres with a spacing of 200 m 

and 80 m sensor ground clearance. K, U, Th and 

Total count (TC) maps were evaluated relative 

to the DEM, the 1976 generation geological 

mapping and the revised lithostratigraphic 

maps of the Maputaland Group distribution. 

Differentiation of the dune sands on 

the geological maps used a combination of 

relative-age relationships between at least ten 

generations of pedogenically weathered 

aeolian sands combined with dune terrain 

morphology and wetland development. 

Luminescence dating of the aeolian sands, 

geochemistry and measurement of 

environmental dose rate during luminescence 

dating, as well as magnetic susceptibility 

provided additional detail regarding the 

radiometric signature of the dune sands and 

facilitated the interpretation of sand source 

areas at different times in relation to the 

response of the regional groundwater table to 

eustatic sea-level fluctuations. 

The airborne radiometric survey 

provided an additional interpretive layer that 

enabled interpretation of the different 

generations of weather aeolian sand and 

different sand source areas.     

 

Keywords: aeolian, pedogenic, weathering, 

radiometrics  

mailto:gabotha@geoscience.org.za
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INTRODUCTION 

The Maputaland coastal plain extends from the 

Lebombo mountain foothills to the coastline in 

northern KwaZulu-Natal, South Africa (Figure 

1). Since the breakup of Gondwana in the 

Lower Cretaceous, the African continental 

margin has been subjected to dramatic, 

orbitally driven, glacio-eustatic sea-level and 

climate changes superimposed on the 

epeirogeneic uplift of the continental margin. 

A pulsed marine regression that spanned the 

middle Miocene and Pliocene epochs (~12–2.5 

ma) deposited strandline sediments across the 

marine planed Cretaceous bedrock surface. 

Littoral marine and beach sediments overlain 

by coastal barrier dune sands (Uloa-

/Umkwelane Formations, N-Q) are preserved 

at a distance of up to 70 km from the present 

coastline but lie buried by up to 80 m of 

younger dune sands under most of the coastal 

plain. 

Reworking of these sands during the 

middle to late Pleistocene (~350-75 ka; IRSL 

dates, Porat and Botha, 2008) created the 

extensive Kosi Bay Formation (Qkb) dune 

landscape where coastal wetlands and 

estuaries are represented by the Port Durnford 

Formation argillaceous sediments. During the 

terminal late Pleistocene and Holocene (~60-7 

ka) this dune landscape was truncated and 

reworked through mobilization of the 

KwaMbonambi Formation (Qkw) parabolic 

dunes that define the present topography of 

the coastal plain. Dune mobilization against 

the existing coastal barrier dune cordon led to 

the formation of a series of Sibayi Formation 

(Qsi) accretion ridges during the Holocene. 

Geological mapping of the region in 

the mid 1970’s utilized Cenozoic 

lithostratigraphic units that were mostly 

derived from the Durban and Richards Bay 

areas. Revised geological mapping since 1997 

focused on the characterisation of the 

Maputaland Group (Botha, 2018) units of 

formation and member status. 

 

 

Figure 1: Maputaland coastal plain east of the 

Lebombo mountains showing the aeromagnetic 

and radiometric survey area (red). (Image source; 

Bob Smith, DICE, University of Kent). 

 

METHOD AND RESULTS 

The Maputaland Group (Botha, 2015, 2018) 

lithostratigraphic units were used to 

characterise and map the aeolian and alluvial 

sediments. Analysis of the pedogenic 

weathering profiles developed in dune sand of 

a wide age range was employed to 

differentiate the aeolian sediments (Botha and 

Porat, 2007). Progressive weathering results in 

reddening, calcite dissolution, breakdown of 

labile mineral sand grains, clay neoformation 

and clay/solute illuviation leading to textural 

horizonation down the profile and formation 

of superparamagnetic minerals. Sediment 

textural and granulometric analysis, 

measurement of magnetic susceptibility, XRF 

geochemistry, XRD mineralogy, ground 

penetrating radar (GPR) profiling (Botha et al., 

2003) and infrared stimulated luminescence 



(IRSL) dating (Porat and Botha, 2007) have 

been used to characterise the sediments. 

The K, U, Th and total counts (TC) were 

evaluated by Havenga (2019) relative to the 

available geological map data. In general the 

radiometric data differentiate the major 

lithostratigraphic groupings but the high level 

of variability within areas underlain by some 

units does not mimic the mapped geological 

boundaries. This is probably due to sand 

source area deflation lag effects (Figure 2) and 

is compounded by pedogenic weathering and 

expansive wetlands in the region.  

Along the western margin of the 

Phongola River and the Mkhuze/Mzinene 

Rivers in the south, the occurrence of residual 

whaleback ridges developed in deeply 

weathered Neogene strandline deposits (N-Q) 

is reflected by the “Very High” U-signature. In 

contrast, the relatively unweathered heavy 

mineral-rich Holocene strandline dunes (Qsi) 

differ from the weathered Neogene 

strandlines in the west, probably due to 

relative enrichment of resistant heavy minerals 

during advanced weathering of the latter.  

In the central northern area the 

calcified Muzi Formation (Qmi) wetland 

deposits and associated smectitic alluvium 

form a similarly high U-anomaly within the 

surrounding Kosi Bay dune landscape (Qkb). 

In the southwest the felsic volcanic 

rocks of the Lebombo mountain foothills, 

particularly over the Bumbeni Complex / Fenda 

Formation (Jf) and the locally derived Makatini 

Formation (Km) sedimentary rocks, yield 

“High” to “Very High” U, Th and K signatures. 

Clastic sediment derived from these rocks are 

represented nearby in the smectitic and 

calcareous clayey alluvium of the Mzinene and 

Phongola River floodplains (Very High all). 

Similarly, in the northwest the “High” 

to “Very High” TC values marking the 

Ngwavuma/Phongola floodplain confluence at 

Ndumu reflect the local source of alluvium 

derived from the Lebombo rhyolites and the 

calcareous, clayey regolith on Mzinene 

Formation (Kmz) marine bedrock. The total 

count values in the Mkhuze floodplain vary in 

relation to the substrate with areas of deltaic 

sand accumulation indicated by slightly higher 

signal values than areas where peat deposits 

shield the underlying sandy alluvium. 

The dune crest form lines (black) in 

Figure 2 highlight the distribution of the 

KwaMbonambi Formation parabolic dunes 

(Qkw) and associated interdune groundwater-

fed wetlands. The Tshongwe parabolic red 

dune plume blown north from the Mkhuze 

floodplain (“High” Th+K) is readily 

distinguished from the KwaMbonambi 

Formation parabolic dunes (“Low” Th; 

“Medium” K+Th) covering most of the coastal 

plain to the east. A zone of “Medium” Th+K 

sands extending along the eastern margin of 

the Muzi wetland north of the Mkhuze 

floodplain could represent sand deflated from 

this wetland during the late Pleistocene. These 

contrast strongly with the parabolic dunes that 

migrated from the Muzi wetland in the north 

of the mapped area which are characterised by 

relatively high K values, possibly due to the 

influence of reworked alluvial sediments. The 

Muzi calcretes (Qmi) indicate groundwater 

transported carbonate derived from the 

Uloa/Umkwelane calcareous rocks underlying 

the Pleistocene dunes forming the high ground 

to the west in the Tembe area.  

Areas of “Medium” K+Th on the 

Tshongwe-Sihangwane dune megaridge occur 

in sand source areas where deflation has 

eroded the weathered Kosi Bay Formation 

(Qkb) dune landscape. It is possible that north-

south aligned areas of “High” U signal 

surrounded by “Medium” K+U and “Medium” 

K+Th indicate late Pleistocene dune sands 

(Qkb) derived from the Uloa sediments that lie 

at shallow depth in this area. 

Inland from the Sibayi Formation (Qsi) 

coastal barrier an anomalous zone of “High” U 

signal or “Medium” K+Th values defines a 

distinct KwaMbonambi Formation (Qkw) dune 



system that was active during the period from 

~14 – 8 ka while sea-level was rising across the 

exposed continental shelf to the east. In the 

south the elevated U values point to a 

sediment source from the exposed 

northeastern shallows of St Lucia close to the 

Mkhuze swamps confluence with the lake. 

Coastal sedimentation in this area might also 

reflect the alluvial input from the Mfolozi River 

during this time. Further north rubified Kosi 

Bay Formation dunes or calcified Isipingo 

Formation sands that form the core of the 

coastal barrier were subsequently buried by 

marine sand accretion that formed the high 

Sibayi Formation barrier dune from ~10 ka to 

2.5 ka.  

Figure 2: Combined radiometric interpretation with 

geological units annotated. The KwaMbonambi 

Formation dune crest lines (black) highlight the 

wide variation in radiometric signatures from dunes 

that were mobilized over the same period, albeit 

from different sand sources and parent materials. 

The deeply weathered Neogene strandline deposits 

(N-Q) in the west are marked by High U-values.  

DISCUSSION 

Due to weathering over a period of more than 

4 million years, a characteristic soil 

chronosequence has developed in each of the 

differentially weathered aeolian sand units. In 

the older soil landscapes there is lateral 

textural and colour variation in the soil 

features due to drainage influences that leads 

to a range of soil types forming a 

toposequence. These soil variations are less 

well defined in the younger Pleistocene and 

Holocene sands. 

Quantitative analysis of soil feature 

development in the soil chronosequence using 

the Soil Horizon Index approach permits direct 

comparison of pedogenic weathering profiles 

in similar aeolian sands (Botha and Porat, 

2007). This is complimented by the radiometric 

values that enable the influence of different 

sand sources to be mapped. 

There is a high degree of variability of 

radiometric measurements on areas underlain 

by the truncated Kosi Bay Formation (Qkb) 

dune landscape (“Medium” K+Th and K+U). 

This could indicate that these slightly clay 

enriched deposits are of highly variable 

thickness and indicate the possible sand source 

from late Neogene rocks at shallow depth. The 

coastal lake basin, river and tributary channels 

were deflated by persistent southerly winds 

during the terminal Pleistocene and 

redistribution of the fine sand from the 

differentially weathered formations exposed is 

reflected in the irregular radiometric patterns.  

 

CONCLUSIONS 

The radiometric maps derived from K, Th, U 

and TC values on the Maputaland coastal plain 

compliment the regional lithostratigraphic 

mapping of Jurassic volcanic and Cretaceous 

marine argillaceous bedrock, Cenozoic aeolian 

sediment cover and alluvial sediments. 

Radiometric mapping of the surface shows 

significant variance from lithostratigraphic 



mapping units of Formation status, particularly 

when these are derived from pedogenically 

weathered regolith where profile 

characteristics change with depth. When 

interpreted in association with the 

characteristic terrain morphological 

expressions of the wide age range of aeolian 

deposits and alluvial sediments, delineating 

regolith-landform units, the radiometric 

mapping potentially provides insight into the 

spatial variation of different aeolian sand 

sources or the influence of residual 

concentration of heavy minerals associated 

with the variably weathered protolith. 

The anomalous distribution of areas 

with distinctly different radiometric signatures 

within aeolian sands deposited during the 

same short period could indicate the presence 

of unique or specific sediment types buried 

close to the surface.   
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The Kromme River Mouth during lockdown 

 

As is the case for just about everyone, 2020 has 

been WEIRD. Too many Zooms, not enough 

face time and not enough field time! My 

partner (Julian) and I were fortunate to be able 

to spend the hard lockdown at his family’s 

cottage on the eastern bank of the Kromme 

River, which backs onto a farm that we were 

able to explore. I set up a work station there, 

and a painting/art station, and made time for a 

bit of both. We observed sedimentary changes 

in this dynamic river mouth, the first breach of 

the spit on the other side that usually protects 

the canals, and evidence of wildlife loving the 

lack of humans and their dogs on the beaches. 

At the CGS, field work was halted until 

September and we’ve fallen behind on our 

seafloor mapping programme. During this year 

though, we were fortunate to take ownership 

of a custom-built nearshore vessel (for daylight 

hours operations only). It is named R/V Nkosi, 

after a CGS colleague Elijah Nkosi that passed 

away in 2019. 



 

CGS’ new boat for the marine geoscience programme 

 

 

 

 

 

 

 



After many years of work, our Palaeoscape 

project, focused on the Cape South Coast, is 

published in a Special Issue in Quaternary 

Science Reviews. There is a compilation of 23 

papers that sketch out a general model for an 

extinct (submerged) ecosystem on the 

continental shelf. The abstracts and DOIs of 

these are provided in an Appendix to the 

newsletter.  

I continue to work on the South Coast shelf and 

coastal plain from the Breede River to 

Plettenberg Bay where we focus on (1) 

reconstructing the Pleistocene Palaeoscape, 

(2) investigating proxies for past sea level from 

coastal and submerged aeolianite and 

cemented beach deposits and (3) 

palaeoclimatic and environmental proxies 

from sediment cores.  

I work closely with Charles Helm, who maps 

out ichnofossil trackways in coastal aeolianites 

on the Cape South Coast to establish geological 

context in coastal Pleistocene deposits, and he 

is in the process of registering for a PhD at the 

Nelson Mandela University. Charles has 

documented numerous new sites and we have 

published a series of articles. With Gavin 

Rishworth, I am excited to be investigating 

potential for stromatolites on the continental 

shelf, as well as further investigating the 

distribution of these systems along parts of the 

South African coastal plain. 

On the Mpondoland Paleoclimate, 

Paleoenvironment, Paleoecology, and 

Paleoanthropology Project (P5), our team of 

Erich Fisher, Irene Esteban, Justin Pargeter and 

I are conducting research in rock shelters and 

on the landscape between Waterfall Bluff and 

the Mtentu River. We're proud to release the 

FREE ‘Archaeology in Action’ English and 

isiXhosa comic series promoting Afro-centric 

archaeology education 

(https://p5project.org/2020/11/09/science-

spaza-

worksheet/?customize_changeset_uuid=64b0

608c-f77b-43bd-9007-5620fcb5d4dd) 

 Our first comic covers radiocarbon dating. 

Thanks to Jive Media Africa, Science Spaza and 

Centre of Excellence in Palaeosciences for 

support and sponsorship! 
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Current involvement in projects 

 The CGS’ Marine Geoscience Programme 

which I lead [which aims to [eventually!!] 

map the entire South African Exclusive 

Economic Zone using five geophysical 

instruments and produce seamless 

onshore-offshore geological maps. From 

the perspective of ‘ocean governance’, I 

continue work on the South African 

extended shelf claim which is lodged with 

the United Nations and I serve as the 

technical advisor on the South African 

team for the International Seabed 

Authority, where we are drafting legal 

code to include deep-ocean minerals in the 

United Nations Convention of the Law of 

the Sea (UNCLOS). The same team of 

people is now focussing on developing a 

National Legislation for marine mining, 

with close consideration of best 

environmental practice] 

 Developing and Testing an Integrated 

Paleoscape Model for the early Middle and 

Late Pleistocene of the South Coast of 

South Africa (Palaeoscape Project) (see 

Special Issue papers here: 

https://www.dropbox.com/sh/ai61etsduc

8jgfh/AACnyjaW8p5upXMtzQwNybE0a?dl

=0 ) 

 Mpondoland Palaeoclimate, 

Palaeoenvironment, Palaeoecology, 

Palaeoanthropology Project (P5) 

(https://p5project.org/ ) 

 Tracing Human and Climate impacts in 

Southern Africa (TRACES) 

(https://www.marum.de/wir-ueber-

uns/Sediment-

Geochemistry/TRACES.html ) 

 Deep Forests: Foundational Science to 

Benefits and Management of Deep Coral 

and Seaweed NRF African Coelacanth 

Ecosystem Programme  

 Canyon Connections: The ecological role of 

submarine canyons in supporting 

continental shelf and coastal biodiversity 

and productivity along the east of South 

Africa, and the implications for their 

conservation NRF African Coelacanth 

Ecosystem Programme  

 Cape South Coast Pleistocene Ichnology 

studies  

 Supratidal Spring-fed Living Microbialite 

Ecosystems – SSLiME project 

(https://www.researchgate.net/project/S

upratidal-Spring-fed-Living-Microbialite-

Ecosystems-SSLiME ) 

 Submerged Palaeolandscapes of the 

Southern Hemisphere (SPLOSH) funded by 

INQUA 

(https://www.researchgate.net/project/S

PLOSH-Submerged-Palaeolandscapes-of-

the-Southern-Hemisphere )  

 

Commissions/committee membership 

 ICSU/SANC-INQUA committee member 

 SASQUA committee member  

 Steering committee member of the South 

African Extended Continental Shelf Claim 

Project 2012 – present 

 Chair of the South African Committee for 

Stratigraphy (SACS) Post-Karoo Task 

Group: 2014 – present  

 South African delegation to the 

International Seabed Authority (in 

partnership with DIRCO and DMRE) 

 Steering committee for the Department of 

Mineral Resources’ Regional 

Environmental Management Plan: 2018 – 

present (South African Marine Mining 

Forum)  
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Publications 

Manuel Chevalier, Basil A.S. Davis, Oliver Heiri, 

Heikki Seppä, Brian M. Chase, Konrad 

Gajewski, Terri Lacourse, Richard J. Telford, 

Walter Finsinger, Joël Guiot, Norbert Kühl, S. 

Yoshi Maezumi, John R. Tipton, Vachel A. 

Carter, Thomas Brussel, Leanne N. Phelps, 

Andria Dawson, Marco Zanon, Francesca Vallé, 

Connor Nolan, Achille Mauri, Anne de Vernal, 

Kenji Izumi, Lasse Holmström, Jeremiah 

Marsicek, Simon Goring, Philipp S. Sommer, 

Michelle Chaput, Dmitry Kupriyanov (2020). 

Pollen-based climate reconstruction 

techniques for late Quaternary studies. Earth-

Science Reviews. 

Fossil pollen records are well-

established indicators of past vegetation 

changes. The prevalence of pollen across 

environmental settings including lakes, 

wetlands, and marine sediments, has made 

palynology one of the most ubiquitous and 

valuable tools for studying past environmental 

and climatic change globally for decades. A 

complementary research focus has been the 

development of statistical techniques to derive 

quantitative estimates of climatic conditions 

from pollen assemblages. This paper reviews 

the most commonly used statistical techniques 

and their rationale and seeks to provide a 

resource to facilitate their inclusion in more 

palaeoclimatic research. To this end, we first 

address the fundamental aspects of fossil 

pollen data that should be considered when 

undertaking pollen-based climate 

reconstructions. We then introduce the range 

of techniques currently available, the history of 

their development, and the situations in which 

they can be best employed. We review the 

literature on how to define robust calibration 

datasets, produce high-quality 

reconstructions, and evaluate climate 

reconstructions, and suggest methods and 

products that could be developed to facilitate 

accessibility and global usability. To continue 

to foster the development and inclusion of 

pollen climate reconstruction methods, we 

promote the development of reporting 

standards. When established, such standards 

should 1) enable broader application of climate 

reconstruction techniques, especially in 

regions where such methods are currently 

underused, and 2) enable the evaluation and 

reproduction of individual reconstructions, 

structuring them for the evolving open-science 

era, and optimising the use of fossil pollen data 

as a vital means for the study of past 

environmental and climatic variability. We also 

strongly encourage developers and users of 

palaeoclimate reconstruction methodologies 

to make associated programming code publicly 

available, which will further help disseminate 

these techniques to interested communities. 

 

Manuel Chevalier, Brian M. Chase, Lynne J. 

Quick, Lydie M. Dupont and Thomas C. Johnson 

(2020). Temperature change in tropical 

southern Africa during the past 790,000 years. 

Geology. 

Across the glacial-interglacial cycles of 

the late Pleistocene (∼700 k.y.), temperature 

variability at low latitudes is often considered 

to have been negligible compared to changes 

in precipitation. However, a paucity of 

quantified temperature records makes this 

difficult to reliably assess. In this study, we 

https://doi.org/10.1016/j.earscirev.2020.103384
https://doi.org/10.1016/j.earscirev.2020.103384
https://doi.org/10.1130/G47841.1
https://doi.org/10.1130/G47841.1


used the Bayesian method CREST (Climate 

REconstruction SofTware) to produce a 

790,000 yr quantified temperature 

reconstruction from a marine pollen record 

from southeast Africa. The results reveal a 

strong similarity between temperature 

variability in subtropical Africa and global ice 

volume and CO2 concentrations, indicating 

that temperature in the region was not 

controlled by local insolation, but followed 

global trends at these time scales, with an 

amplitude of ∼4 °C between glacial minima 

and interglacial maxima. The data also enabled 

us to make an assessment of the impact of 

temperature change on pollen diversity, with 

results showing there is no link between 

glacial-age temperatures/ CO2 and a loss of 

diversity in this record. 

 

Nadia du Plessis, Brian M. Chase, Lynne J. 

Quick, Torsten Haberzettl, Thomas Kasper, 

Michael E. Meadows (2020). Vegetation and 

climate change during the Medieval Climate 

Anomaly and the Little Ice Age on the southern 

Cape coast of South Africa: palynological 

evidence from Bo Langvlei, Wilderness. The 

Holocene. 

This paper presents continuous, high 

resolution fossil pollen and microcharcoal 

records from Bo Langvlei, a lake in the 

Wilderness Embayment on South Africa’s 

southern Cape coast. Spanning the past 

~1300 years and encompassing the Medieval 

Climate Anomaly (MCA; c. AD 950–1250) and 

the Little Ice Age (LIA; c. AD 1300–1850), these 

records provide a rare southern African 

perspective on past temperature, moisture 

and vegetation change during these much 

debated periods of the recent geological past. 

Considered together with other records from 

the Wilderness Embayment, we conclude that 

conditions in the region during the MCA 

chronozone were – in the context of the last 

1300 years – likely relatively dry (reduced 

levels of Afrotemperate forest pollen) and 

perhaps slightly cooler (increased percentages 

of Stoebe-type pollen) than present. The most 

significant phase of forest expansion, and more 

humid conditions, occurred during the 

transition between the MCA and the most 

prominent cooling phase of the LIA. The LIA is 

clearly identified at this locality as a period of 

cool, dry conditions between c. AD 1600 and 

1850. The mechanisms driving the changes 

observed in the Bo Langvlei pollen record 

appear to be generally linked to changes in 

temperature, and changes in the influence of 

tropical circulation systems. During warmer 

periods, moisture availability was higher at Bo 

Langvlei, and rainfall was perhaps less 

seasonal. During colder periods, precipitation 

resulting from tropical disturbances was more 

restricted, resulting in drier conditions. While 

increased precipitation has been reported 

during the LIA from Verlorenvlei in the 

Western Cape as a result of an equatorward 

displacement of the westerly storm-track at 

this time, the opposing response at Bo Langvlei 

suggests that any increased influence of 

westerlies was insufficient to compensate for 

the concurrent reduction in tropical/local 

rainfall in the region. 

 

Tyler J. Faith, Brian M. Chase, Margaret D. 

Avery (2020). Late Quaternary micromammals 

and the precipitation history of the southern 

Cape, South Africa: Response to comments by 

F. Thackeray, Quaternary Research 95, 154–

156. 

We appreciate Thackeray’s (2020) 

comments on our recent examination of late 

Quaternary micromammals from the southern 

Cape of South Africa (Faith et al., 2019). 

Focusing on the well-sampled sequence from 

Boomplaas Cave, we argued—controversially 

in Thackeray’s (2020) opinion— that the 

micromammals indicated a transition from a 

relatively humid last glacial maximum (LGM) to 

a more arid Holocene. This is at odds with 

earlier interpretations of the region’s climate 

history (e.g., Avery, 1982; Deacon et al., 1984; 

Deacon and Lancaster, 1988), though it is now 

https://doi.org/10.1177/0959683620950444
https://doi.org/10.1177/0959683620950444
https://doi.org/10.1177/0959683620950444
https://doi.org/10.1177/0959683620950444
https://doi.org/10.1177/0959683620950444
https://doi.org/10.1017/qua.2020.11
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supported by a growing body of evidence (e.g., 

Faith, 2013a, 2013b; Chase et al., 2017, 2018). 

We welcome this opportunity to clarify a few 

points raised by Thackeray (2020) and to 

further elaborate on our original 

interpretations. 

 

Temperature-12k Consortium (2020). A global 

database of Holocene paleo-temperature 

records. Scientific Data 7, 115. 

A comprehensive database of 

paleoclimate records is needed to place recent 

warming into the longer-term context of 

natural climate variability. We present a global 

compilation of quality-controlled, published, 

temperature-sensitive proxy records 

extending back 12,000 years through the 

Holocene. Data were compiled from 679 sites 

where time series cover at least 4000 years, 

are resolved at sub-millennial scale (median 

spacing of 400 years or finer) and have at least 

one age control point every 3000 years, with 

cut-off values slackened in data-sparse 

regions. The data derive from lake sediment 

(51%), marine sediment (31%), peat (11%), 

glacier ice (3%), and other natural archives. The 

database contains 1319 records, including 157 

from the Southern Hemisphere. The multi-

proxy database comprises paleotemperature 

time series based on ecological assemblages, 

as well as biophysical and geochemical 

indicators that reflect mean annual or seasonal 

temperatures, as encoded in the database. 

This database can be used to reconstruct the 

spatiotemporal evolution of Holocene 

temperature at global to regional scales, and is 

publicly available in Linked Paleo Data (LiPD) 

format. 

 

 

 

 

Brian M. Chase, Arnoud Boom, Andrew S. Carr, 

Lynne J. Quick, Paula J.Reimer (2020). High-

resolution record of Holocene climate change 

dynamics from southern Africa's temperate-

tropical boundary, Baviaanskloof, South Africa. 

Palaeogeography, Palaeoclimatology, 

 Palaeoecology 539 

South Africa's southern Cape is a highly 

dynamic climatic region that is influenced by 

changes in both temperate and tropical 

atmospheric and oceanic circulation dynamics. 

Recent research initiatives suggest that the 

major elements of the regional climate system 

have acted both independently and in 

combination to establish a mosaic of distinct 

climate regions and potentially steep climate 

response gradients across the southern Cape. 

To consider this further, we present new high 

resolution δ13C and δ15N data from a rock hyrax 

(Procavia capensis) midden from 

Baviaanskloof, in the Cape Fold Mountains of 

South Africa's Eastern Cape Province. Spanning 

the last 7200 years, these data provide 

detailed information regarding environmental 

changes in the mid- and late Holocene, 

allowing us to assess the spatio-temporal 

nature of climate change anomalies across the 

wider region. Throughout the full duration of 

the record, a negative correlation between 

humidity and palaeotemperature 

reconstructions from nearby Cango Cave is 

observed. In conjunction with correlations 

with Southern Ocean sea-surface 

temperatures and sea-ice presence, we infer a 

dominant influence of the southern westerlies 

in determining multi-millennial scale 

hydroclimate variability. At shorter, multi-

centennial to millennial timescales, the 

Baviaanskloof data indicate a clearer 

expression of tropical influences, highlighting a 

delicate balance between the mechanisms 

driving regional climate dynamics across 

timescales, and the sensitivity of the region to 

changes in global boundary conditions. 
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Brian M. Chase, Arnoud Boom, Andrew S. Carr, 

Manuel Chevalier, Lynne J. Quick, G. Anthony 

Verboom, Paula J.Reimer (2019). Extreme 

hydroclimate response gradients within the 

western Cape Floristic region of South Africa 

since the Last Glacial Maximum. Quaternary 

Science Reviews 219, 297-307. 

The Cape Floristic Region (CFR) is one 

of the world's major biodiversity hotspots, and 

much work has gone into identifying the 

drivers of this diversity. Considered regionally 

in the context of Quaternary climate change, 

climate stability is generally accepted as being 

one of the major factors promoting the 

abundance of species now present in the CFR. 

However, little direct evidence is available 

from the region, and responses to changes in 

global boundary conditions have been difficult 

to assess. In this paper, we present new high-

resolution stable isotope data from Pakhuis 

Pass, in the species-rich western CFR, and 

contextualise our findings through comparison 

with other records from the region. Combined, 

they indicate clear, coherent changes in 

regional hydroclimate, which we relate to 

broader forcing mechanisms. However, while 

these climate change events share similar 

timings (indicating shared macro-scale 

drivers), the responses are distinct between 

sites, in some cases expressing opposing 

trends over very short spatial gradients 

(<50 km). We describe the evolution of these 

trends, and propose that while long-term 

(105 yr) general climatic stability may have 

fostered high diversity in the region through 

low extinction rates, the strong, abrupt 

changes in hydroclimate gradients observed in 

our records may have driven a form of 

allopatric speciation pump, promoting the 

diversification of plant lineages through the 

periodic isolation and recombination of plant 

populations. 

 

 

 

Brian M. Chase, Eva M. Niedermeyer, Arnoud 

Boom, Andrew S. Carr, Manuel Chevalier, Feng 

He, Michael E. Meadows, Neil Ogle, Paula J. 

Reimer (2019). Orbital controls on Namib 

Desert hydroclimate over the past 50,000 

years. Geology. 

Despite being one of the world’s oldest 

deserts, and the subject of decades of 

research, evidence of past climate change in 

the Namib Desert is extremely limited. As such, 

there is significant debate regarding the nature 

and drivers of climate change in the low-

latitude drylands of southwestern Africa. Here 

we present data from stratified accumulations 

of rock hyrax urine that provide the first 

continuous high-resolution terrestrial climate 

record for the Namib Desert spanning the past 

50,000 yr. These data, spanning multiple sites, 

show remarkably coherent variability that is 

clearly linked to orbital cycles and the 

evolution and perturbation of global boundary 

conditions. Contrary to some previous 

predictions of southwestern African climate 

change, we show that orbital-scale cycles of 

hydroclimatic variability in the Namib Desert 

region are in phase with those of the northern 

tropics, with increased local summer insolation 

coinciding with periods of increased aridity. 

Supported by climate model simulations, our 

analyses link this to variations in position and 

intensity of atmospheric pressure cells 

modulated by hemispheric and land-sea 

temperature gradients. We conclude that 

hydroclimatic variability at orbital time scales 

is driven by the combined influence of direct 

low-latitude insolation forcing and the 

influence of remote controls on the South 

Atlantic anticyclone, with attendant impacts 

on upwelling and sea-surface temperature 

variations. 
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J. Tyler Faith, Brian M. Chase, D. Margaret 

Avery (2019). Late Quaternary micromammals 

and the precipitation history of the southern 

Cape, South Africa. Quaternary Research 91, 

848-860. 

The southern Cape of South Africa is 

important to understanding regional climate 

because it straddles the transition between the 

winter and summer rainfall zones. We examine 

late Quaternary changes in rainfall seasonality 

and aridity through analysis of micromammal 

assemblages from three sites: Boomplaas Cave 

and Nelson Bay Cave in the aseasonal rainfall 

zone and Byneskranskop 1 in the winter rainfall 

zone. Our interpretation is based on analysis of 

123 modern micromammal assemblages 

accumulated by barn owls (Tyto alba), which 

empirically links species composition to 

climate. The Pleistocene record (∼65 to 12 ka) 

from Boomplaas Cave, together with the last 

glacial maximum (LGM) samples from Nelson 

Bay Cave, indicates enhanced winter rainfall, 

especially during the LGM. Boomplaas Cave 

documents progressive aridification from the 

LGM to the earliest Holocene, followed by a 

return to moderately humid conditions 

through the Holocene. Byneskranskop 1 

indicates a dominance of winter rains over the 

last 17 ka and a shift from an arid middle 

Holocene to a humid later Holocene. 

Agreement between the micromammal record 

and other local and regional proxies reinforces 

the potential of southern African 

micromammal assemblages as paleoclimate 

indicators. 

 

 

 

 

 

 

Nolan, Connor, Stephen T. Jackson, Jonathan T. 

Overpeck, Judy R.M. Allen, Patricia M. 

Anderson, Julio L. Betancourt, Heather A. 

Binney, Simon Brewer, Mark B. Bush, Brian M. 

Chase, Rachid Cheddadi, Morteza Djamali, 

John Dodson, Mary E. Edwards, William D. 

Gosling, Simon Haberle, Sara C. Hotchkiss, 

Brian Huntley, Sarah J. Ivory, A. Peter Kershaw, 

Claudio Latorre, Michelle Leydet, Anne-Marie 

Lézine, Kam-Biu Liu, Yao Liu, A.V. Lozhkin, Matt 

S. McGlone, Robert A. Marchant, Patricio I. 

Moreno, Stefanie Müller, Bette L. Otto-

Bliesner, Caiming Shen, Janelle Stevenson, 

Pavel E. Tarasov, John Tipton, Annie Vincens, 

Chengyu Weng, Qinghai Xu, & Zhuo Zheng 

(2018). Past and future global transformation 

of terrestrial ecosystems under climate 

change. Science 361, 920-923. 

Impacts of global climate change on 

terrestrial ecosystems are imperfectly 

constrained by ecosystem models and direct 

observations. Pervasive ecosystem 

transformations occurred in response to 

warming and associated climatic changes 

during the last glacial-to-interglacial transition, 

which was comparable in magnitude to 

warming projected for the next century under 

high-emission scenarios. We reviewed 594 

published paleoecological records to examine 

compositional and structural changes in 

terrestrial vegetation since the last glacial 

period and to project the magnitudes of 

ecosystem transformations under alternative 

future emission scenarios. Our results indicate 

that terrestrial ecosystems are highly sensitive 

to temperature change and suggest that, 

without major reductions in greenhouse gas 

emissions to the atmosphere, terrestrial 

ecosystems worldwide are at risk of major 

transformation, with accompanying disruption 

of ecosystem services and impacts on 

biodiversity. 
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Carlos Cordova 

Department of Geography, Oklahoma State University, USA 

 

Certainly, the pandemic brought challenges 

and novel situation for us. I guess in my case 

the worst part did not happen until August, 

when our university decided to re-open online 

classes, which was a tremendous disaster. Not 

only the number of cases in town increased, 

but it made things more complicated as we had 

to teach in-person and online. That means 

twice the amount of work.  

In my particular case, the already double work, 

doubled once more as I was given the 

coordination of the labs of a physical 

geography class, which I had to design from 

scratch. I was not supposed to do that, but the 

labs were in the hand of baby boomer, who 

never bothered d to learn new technologies. 

He was managing things very much the way 

things were in the 1980s. 

Something I had not done before, I made a 

virtual trip to western Oklahoma. See one part 

of it here:  

https://youtu.be/4zMRslsaqhw 

With all that mess, my research came to a full 

stop. The last time that happened was in the 

Fall of 1997, which was my first semester at 

this university, and they gave me a substantial 

amount of teaching. So, I guess there will not 

be another published paper from me in a 

while.  But once I get out of this mess, I hope 

to work towards submitting a paper with my 

first coast-to-coast phytolith transect of 

southern Africa. 

Yet, before going into the mess of teaching 

during a pandemic, I was able to submit a 

paper with Louis Scott and other colleagues. In 

addition, a new paper appeared sometime 

earlier this year. I am one of the co-authors and 

the one who did the phytoliths.  

Ames, C.J., Gliganic, L., Cordova, C.E., Boyd, K., 

Jones, B.G., Maher, L. and Collins, B.R., 2020. 

Chronostratigraphy, Site Formation, and 

Palaeoenvironmental Context of Late 

Pleistocene and Holocene Occupations at 

Grassridge Rock Shelter (Eastern Cape, South 

Africa). Open Quaternary 6(1): 1-1
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Nadia du Plessis 

Department of Environmental and Geographic Science University of Cape Town 

 

The initial strict lockdown period in South 

Africa had a strangely negative effect on me, 

largely bringing any and all productivity to a 

halt. Somehow I managed to get my groove 

back as the world started adjusting to the “new 

normal” and, with the support of my co-

authors, published the following: 

Nadia du Plessis, Brian M. Chase, 

Lynne J. Quick, Torsten Haberzettl, Thomas 

Kasper, Michael E. Meadows (2020). 

Vegetation and climate change during the 

Medieval Climate Anomaly and the Little Ice 

Age on the southern Cape coast of South 

Africa: palynological evidence from Bo 

Langvlei, Wilderness. The Holocene, 30. 

https://doi.org/10.1177%2F09596836209504

44 

I also submitted two shorter data papers to the 

forthcoming Palaeoecology of Africa Special 

Edition. 

I am further happy to announce that I 

submitted my PhD recently (October) and am 

now finding myself in “post-PhD hand-in 

limbo” (definitely not a bad place to be!) 

waiting to hear what 2021 has to offer in terms 

of future research endeavours. 

 

 

 

 

 

https://doi.org/10.1177%2F0959683620950444
https://doi.org/10.1177%2F0959683620950444


Gerrit Dusseldorp 

Palaeo-Research Institute, University of Johannesburg; Faculty of Archaeology, Leiden University 

And Irini Sifogeorgaki 

Faculty of Archaeology, Leiden University 

 

We are conducting geoarchaeological 

fieldwork and analysis of Umhlatuzana, a 

rockshelter in KwaZulu-Natal. Due to 

lockdowns, we missed our 2020 wintery 

encounters with spitting cobra’s and vervet 

monkeys. It did give us the time to concentrate 

on publishing our first results (Sifogeorgaki et 

al. 2020). Our work aims to clarify the 

stratigraphic integrity of the Pleistocene part 

of the sedimentary sequence associated with 

Middle and Later Stone Age archaeological 

materials. The ~2m thick Pleistocene sequence 

does not exhibit visible stratigraphic 

subdivisions and appears very homogeneous. 

The original rescue excavation therefore had 

to resort to excavating in arbitrary spits. 

 

We conducted small-scale excavations in 2018 

and 2019. By piece-plotting the archaeological 

materials, we aim to increase stratigraphic 

control on the distribution of different types of 

lithic tools and the representation of different 

stone raw materials through time. We 

established a stratigraphic subdivision for the 

Pleistocene sediments based on a combination 

of inspection of sediment characteristics 

(colour, texture, etc) and the density of 

inclusions and archaeological finds. We 

checked the find density using a computer-

generated algorithm, which by and large 

confirmed the stratigraphic subdivision arrived 

at during excavation. 

 

The archaeological materials recovered 

confirm the presence of some of the important 

Middle and Later Stone Age technocomplexes. 

Still Bay materials were recovered near the 

bedrock, while backed segments characteristic 

of the Howiesons Poort industry were 

numerous in the lowermost high-density zone. 

The Late Middle Stone Age revealed one 

exquisitely worked unifacial point.  

 

 



 

Photo of the stratigraphic profile during the 2018 excavation 



 

Cluster analysis of piece-plotted materials revealing distinct zones of high- and low- density 

(Sifogeorgaki et al. 2020 fig 8) 

 

We also concentrated on the depositional 

history of the site. Grain size analysis 

demonstrates similar loamy sand sediments 

throughout the sequence. The grain sizes 

overlap with the size of grains of the sandstone 

bedrock, suggesting sediment input was to a 

large extent the result of in situ weathering. 

Loss on Ignition analysis was conducted to 

estimate the overall content of organic 

materials. The results suggest a sudden and 

considerable decrease across a stratigraphic 

disjunction interpreted as the boundary 

between Pleistocene and Holocene. In 

addition, we conducted pH analysis to 

determine the preservation conditions of the 

site. Organic content and pH values of the 

same sediment samples prove strongly 

negatively correlated.  

This work has set the stage for further 

investigations on the chronology, 

environmental setting and archaeology of the 

site. These are unfortunately currently 

hampered by lockdowns across different 

countries but ongoing. At some point in 2021, 

we may even be able to visit a physical 

conference again to meet colleagues in person 

and present some more of our work! 



 

Unifacial point during excavation 

 

Publications 

Sifogeorgakis, I., Klinkenberg, V., Esteban, I., Murungi, M. L., Carr, A. S., Van den Brink, V. B., & 

Dusseldorp, G. L. (2020). New excavations at Umhlatuzana rockshelter KwaZulu-Natal, South Africa: A 

stratigraphical and taphonomical evaluation. African Archaeological Review. Doi: 

https://doi.org/10.1007/s10437-020-09410-w 

 

 

https://doi.org/10.1007/s10437-020-09410-w


Michael Meadows 

University of Cape Town, East China Normal University 

 

The time of coronavirus has been a surprisingly 

productive time.  Coupled with the fact that I 

no longer have undergraduate teaching 

commitments, the fact that I have not spent so 

much time travelling (well – any time at all 

really!) has given me the opportunity to work 

on a substantial number of manuscripts that 

might otherwise have continued to collect 

dust.  My colleagues in China – many of them 

have also been freed from the day-to-day 

responsibilities of face-to-face teaching have 

also been highly active.  The outcome for me 

has been a bumper year of publication 

outputs. I list the 2020 ones that I have been 

involved in that are focused on matters 

Quaternary: 

Kirsten et al. 2020: Journal of Quaternary 

Science 35(4): 572–581. 

https://doi.org/10.1002/jqs.3200 

Zhao et al. 2020: Global and Planetary Change 

193: 103269. 

https://doi.org/10.1016/j.gloplacha.2020.103

269 

du Plessis et al. 2020: The Holocene 30:  

https://doi.org/10.1177%2F09596836209504

44 

Huang et al. 2020: Marine Geology 436: 

106380 

https://doi.org/10.1016/j.margeo.2020.10638

0 

There are a few others that those among you 

who consider yourself as Geographers may be 

interested in: 

Banerjee et al. 2020: Remote Sensing 12: 709. 

https://doi.org/10.3390/rs12040709 

 

Meadows ME Geography and Sustainability 

1(1): 88-92. 

https://doi.org/10.1016/j.geosus.2020.02.001 

Zhao et al. Science Bulletin 65: 876-878. 

https://doi.org/10.1016/j.scib.2020.03.024 

Sengupta et al. 2020: Science of the Total 

Environment 732: 13920. 

https://doi.org/10.1016/j.scitotenv.2020.1392

90 

Hoang et al. 2020: Applied Sciences 10, 4348. 

https://doi:10.3390/app10124348 

Rahaman et al. 2020: Frontiers in 

Environmental Science: Land Use Dynamics 8: 

137. 

https://doi.org/10.3389/fenvs.2020.00127 

Xiang X and Meadows ME 2020: Sustainability 

12: 6832; doi:10.3390/su12176832 

Guo et al. 2020: Sustainability 12: 6903. 

doi:10.3390/su12176903 

Wei et al. 2020: Current Opinion in 

Environmental Sustainability 48: 29-35. 

https://doi.org/10.1016/j.cosust.2020.09.004 

Liu et al. 2020: Estuaries and Coasts 

https://doi.org/10.1007/s12237-020-00851-9 

Meadows ME 2020:  Geographia Polonica 

93(4): 493-504. 

https://doi.org/10.7163/GPol.0189 

 

Beyond that, I did manage to do some 

fieldwork with Lynne Quick and her team from 

NMU.  Coring the Whale Rock wetland at 

Plettenberg Bay proved to be an exhausting 

physical challenge – but a successful one and 

by all accounts the preliminary 14C ages 

indicate a very nice sequence covering a fair 

chunk of the Holocene.  I was elected as 

https://doi.org/10.1002/jqs.3200
https://doi.org/10.1016/j.gloplacha.2020.103269
https://doi.org/10.1016/j.gloplacha.2020.103269
https://doi.org/10.1177%2F0959683620950444
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https://doi.org/10.1016/j.margeo.2020.106380
https://doi.org/10.1016/j.margeo.2020.106380
https://doi.org/10.3390/rs12040709
https://doi.org/10.1016/j.geosus.2020.02.001
https://doi.org/10.1016/j.scib.2020.03.024
https://doi.org/10.1016/j.scitotenv.2020.139290
https://doi.org/10.1016/j.scitotenv.2020.139290
https://doi:10.3390/app10124348
https://doi.org/10.3389/fenvs.2020.00127
https://doi.org/10.1016/j.cosust.2020.09.004
https://doi.org/10.1007/s12237-020-00851-9
https://doi.org/10.7163/GPol.0189


President of the International Geographical 

Union at a virtual General Assembly in August 

but, so far, travel restrictions have not yet 

facilitated any exciting trips beyond our 

borders.  I am, however, presenting at the IGU 

African Studies conference in Kampala shortly 

and looking forward very much to breaking the 

shackles of lockdown! 

 

 

Helcke Mocke 

National Earth Science Museum, Geological Survey of Namibia 

 

Namibia’s first 2 COVID 19 cases, two tourists 

from overseas were reported on 13 March 

2020 resulting in the president, Dr Hage 

Geingob declaring a State of Emergency; 

closing all international borders, schools, 

universities and businesses, and locking down 

all 14 regions. Every working person quickly 

had to adapt to the new situation. Personally, I 

feel that the teachers were worse off than I. 

Yet, getting to grips with working from home 

was not an easy task, especially because all my 

beloved fossils and rocks had to stay behind in 

the museum and it was not easy to 

concentrate on work with the kids around and 

about 24/7. Fortunately, there were two 

articles I had started working on before the 

lockdown. I was determined that nothing could 

keep me away from finishing the last few miles 

of getting these articles published in peer 

reviewed journals.  

Although I was not able to do any field work 

during lockdown and even once the state of 

emergency had lapsed, we were told by our 

institutional heads that no travelling was 

permitted as funds were now being diverted 

towards COVID programmes in the country. I 

then started focusing on stromatolite samples 

that I had taken during a field excursion to 

Neoproterozoic aged rocks in northern 

Namibia in December 2019. I found new 

inspiration in reviving my knowledge in how to 

have thin sections made of rocks and looking 

at these under a microscope for hours. 

Together with a colleague, we also decided to 

put together an article on the outreach our 

institution, the Geological Survey of Namibia 

has been involved in over the last 12 years. 

From this playful approach I was once again 

able to write another 2 articles for our in-house 

journal, the Communications of the Geological 

Survey of Namibia. 

I also had to wake up to the reality of the 

current situation when Zoom and Microsoft 

Teams meetings became the order of the day. 

Often, although convenient, it was just not that 

easy to make crucial decisions through these 

digital platforms and I realised that I personally 

prefer doing face to face meetings, especially 

to better express my opinions. However, I also 

realised that many had a challenge using these 

technologies.  

 

Committee membership 

 Culture Programme Committee member 

of the Namibia National Commission for 

UNESCO  

 Evaluations Committee member of the 

National Heritage Council of Namibia 

 

Publications 

Helke Mocke, Leoandro C. Gaetano and 

Fernando Abdala, 2020. A new species of the 

carnivorous cynodont Chiniquodon 

(Cynodontia, Chiniquodontidae) from the 

Namibian Triassic. Journal of Vertebrate 

Paleontology, 39:6, e1754231. 



Abstract: Chiniquodontidae is a family of 

Triassic carnivorous cynodonts well 

represented in the Middle–Upper Triassic of 

Argentina and Brazil and, more recently, 

discovered in Madagascar and central 

Namibia. The Namibian specimen was found in 

the uppermost levels of the upper Omingonde 

Formation and is represented by the skull and 

partial skeleton. In this contribution, we 

provide a diagnosis for Chiniquodon 

omaruruensis, sp. nov., describe the 

postcranial material, and compare it with that 

of South American Chiniquodon specimens. 

Chiniquodon omaruruensis provides the first 

evidence of elements from the pes in 

Chiniquodon, and one of the few for non-

mammaliaform cynodonts. Chiniquodon 

omaruruensis has a remarkably large calcaneus 

with an incipiently differentiated tuber, 

metatarsal II lateromedially robust but 

remarkably shorter than metatarsal IV, and an 

almost quadrangular basal phalanx in digit III. 

Similar to other Chiniquodon species, it lacks 

costal plates on ribs and shows a tall and 

slender scapular blade, a large acromion 

process positioned well above the scapular 

neck, and the absence of disc-like phalanges in 

the autopodium. 

 

Christophe Hendrickx, Leandro C. Gaetano, 

Jonah N. Choiniere, Helke Mocke and 

Fernando Abdala, 2020. A new traversodontid 

cynodont with a peculiar postcanine dentition 

from the Middle/Late Triassic of Namibia and 

dental evolution in basal gomphodonts. 

Journal of Systematic Palaeontology, 18:20, 

1669-1706. 

Abstract: We here present a new gomphodont 

cynodont from the Ladinian/Carnian Upper 

Omingonde Formation of central Namibia. 

Etjoia dentitransitus gen. et sp. nov. is a 

medium-sized (skull length of 88.5mm) 

omnivorous gomphodont represented by an 

almost complete skull and a few cervical 

vertebrae. This new taxon is diagnosed by 

divergent first left and right lower incisors that 

bear large apically inclined denticles, a third 

lower gomphodont postcanine with a well-

separated mesial cingulum, four distal upper 

and lower sectorial teeth, and a lingually offset 

last upper sectorial postcanine. Etjoia is 

particular in having a transitional dentition 

between basal gomphodonts and 

traversodontids. It shares with some non-

traversodontid gomphodonts a high number of 

sectorial postcanines and ovoid mesial-most 

upper gomphodont postcanines with a 

centrally positioned transverse crest. Etjoia 

was, however, recovered as a basally 

branching Traversodontidae in phylogenetic 

analyses performed on different data matrices. 

It shares with traversodontids upper 

gomphodont postcanines with a high 

transverse crest, sub-rectangular and 

mesiodistally elongated lower gomphodont 

postcanines, and a mesially displaced 

transverse crest in the lower gomphodont 

postcanines. We explored dental evolution in 

basal cynognathians based on a dentition-

oriented data matrix. The acquisition of 

gomphodont postcanines, which allowed 

tooth-to-tooth occlusion, in basal-most 

gomphodonts was followed by a loss of 

shearing planes between the upper and lower 

gomphodont postcanines in non-

diademodontid gomphodonts, and the 

development of deep basins and tall 

transverse crests in gomphodont teeth and 

shearing planes between the upper and lower 

gomphodont postcanines in basal 

traversodontids. These dental transformations 

likely resulted from three shifts in feeding 

ecologies, from a carnivorous to an 

omnivorous diet in basal-most gomphodonts, 

followed by an adaptation to a specialized 

feeding ecology possibly made of insects and 

hard plant material in basal-most 

neogomphodonts (traditional 

‘trirachodontids’), then an increase in the 

consumption of plant-material in basal 

traversodontids. 

 



Helke Mocke, 2020. A Preliminary Note on the 

Neoproterozoic stromatolite occurrence on 

Farm Windpoort No. 428, Kunene Region, 

Namibia. Communications of the Geological 

Survey of Namibia, 22, 1-20. 

Abstract: Stromatolites can be used to study 

environmental changes in earth’s history and 

have been linked to the oxygenation of earth’s 

atmosphere about 2.4 billion years ago. They 

have an exceedingly long geological record of 

no less than 3,500 million years. Their 

formation is influenced by biological, chemical 

and physical processes. Namibian specimens 

are known from the Neoproterozoic, and 

Cambrian. Although the country boasts many 

stromatolite localities, few detailed studies 

have been done on stromatolites from 

Namibia. Well-preserved, diverse 

Neoproterozoic stromatolites occur on Farm 

Windpoort No. 428 in the Kunene. 

Helke Mocke and Kombada Mhopjeni, 2020. 

Twelve years of outreach at the Geological 

Survey of Namibia. Communications of the 

Geological Survey of Namibia, 22, 116-134. 

Abstract: Starting with the UNESCO 

International Year of Planet Earth and the 

National Science, Technology and Innovation 

Week in 2007, the Geological Survey of 

Namibia (GSN) has done outreach for the 

Namibian public to raise awareness of 

geosciences.  The GSN outreach activities have 

reached thousands of people, benefitting both 

the public and the scientists involved. The GSN 

has also assisted early career and young 

scientists, and Namibian science teachers to 

attend training workshops, conferences and 

other events, through the Young Earth 

Scientists (YES) Network and Geosciences 

Information for Teachers (GIFT). 

 

Stromatolites from Farm Windpoort in northern Namibia 



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 year 2020 has been a strange one so far. It 

was incredibly unsettling when the UK went 

into lockdown in March, with fears over food 

shortages competing with the virus as to which 

was the scariest. Teaching from home and 

dealing with the welfare of students (and my 

colleagues) was initially challenging. However, 

once things had settled down it turned out to 

be a relatively productive year in terms of 

research. I am fortunate (?) in that much of my 

teaching is in the first semester, I have a decent 

home office set-up and I don’t have children or 

other caring responsibilities. I am also 

fortunate that I had projects that needed 

writing up, rather than requiring fieldwork. I 

appreciate, however, that this isn’t the same 

for all my colleagues, many of whom had a 

tough time juggling home-schooling with their 

day jobs. At Brighton we have set aside a pot 

of funding that colleagues can apply to if their 

research was disrupted significantly by 

lockdown – I haven’t felt the need to apply but 

I understand from those who have that it is 

greatly appreciated. My three main 

publications from 2020 that are likely to be of 

interest to SASQUA members are: 

 

Nash, D.J., Ciborowski, T.J.R., Ullyott, J.S., 

Parker Pearson, M., Darvill, T., Greaney, S., 

Maniatis, G. & Whitaker, K.A. (2020) Origins of 

the sarsen megaliths at Stonehenge. Science 

Advances 6: eabc0133 

https://advances.sciencemag.org/content/6/3

1/eabc0133. 

The sources of the stone used to 

construct Stonehenge around 2500 BCE have 

been debated for over four centuries. The 

smaller “bluestones” near the center of the 

monument have been traced to Wales, but the 

origins of the sarsen (silcrete) megaliths that 

form the primary architecture of Stonehenge 

remain unknown. Here, we use geochemical 

data to show that 50 of the 52 sarsens at the 

monument share a consistent chemistry and, 

by inference, originated from a common 

source area. We then compare the 

geochemical signature of a core extracted from 

Stone 58 at Stonehenge with equivalent data 

for sarsens from across southern Britain. From 

this, we identify West Woods, Wiltshire, 25 km 

north of Stonehenge, as the most probable 

source area for the majority of sarsens at the 

monument. 

 

Grab, S.W. & Nash, D.J. (2020) “But what 

silence! No more gazelles…”: Occurrence and 

extinction of fauna in Lesotho, southern Africa, 

since the late Pleistocene. Quaternary 

International 

https://doi.org/10.1016/j.quaint.2020.04.030. 

Understanding the historical dynamics 

of wildlife distribution and abundance is 

essential to developing appropriate 

conservation measures. Here we investigate 

the occurrence and status of medium-to large-

sized fauna (excluding avifauna) for the 

mountain Kingdom of Lesotho and immediate 

adjoining regions of South Africa, from the late 

Pleistocene to the present-day. We provide 

historical timelines and records of reported 

medium to large faunal taxa based on: data 

from eight published archaeological 

excavations, analyses of several hundred 

unpublished 19th and 20th century historical 

documents (including missionary letters, 

diaries, colonial reports and newspapers), and 

58 recent oral history interviews. Vegetation 

and climate changes through the Holocene are 

also noted, based on archaeo-botanical 

records. Through these sources, we record 61 

medium to large faunal species for Lesotho and 

surrounding regions over the past ~21 ka, of 

which only 22 are present today. Some species 

https://advances.sciencemag.org/content/6/31/eabc0133
https://advances.sciencemag.org/content/6/31/eabc0133
https://doi.org/10.1016/j.quaint.2020.04.030


not previously known to the region are 

documented (e.g. Temminck's pangolin). Most 

species were present during the early 19th 

century, but many regional species extinctions 

and a major faunal population decline 

occurred between 1845 and 1850, owing 

mainly to settler hunting campaigns. 

Subsequent extinctions have taken place over 

a wider temporal interval, due to factors 

including overhunting, human-wildlife 

conflicts and habitat loss. It seems that some 

taxa were forced into unsuitable mountain 

refugia where species eventually succumbed 

to genetic erosion and/or harsh climatic 

conditions. Our results increase current 

understanding of regional faunal and 

environmental changes, such as the timing of 

species occurrences and extinction events and 

processes in Lesotho. Such work adds valuable 

knowledge to understanding the 

environmental heritage of the region. 

Information can be disseminated into wildlife 

records, national environmental reports, the 

WWF, the national school environmental 

educational curriculum and to National Parks 

and Heritage Sites. 

 

Webb, J.A. & Nash, D.J. (2020) Reassessing 

southern African silcrete geochemistry: 

Implications for silcrete origin and sourcing of 

silcrete artefacts. Earth Surface Processes and 

Landforms https://doi.org/10.1002/esp.4976. 

A synthesis of the geochemistry of 

silcretes and their host sediments in the 

Kalahari Desert and Cape coastal zone, using 

isocon comparisons, shows that silcretes in the 

two regions are very different. Kalahari Desert 

silcretes outcrop along drainage‐lines and 

within pans, and formed by groundwater 

silicification of near‐surface Kalahari Group 

sands. Silicification was approximately 

isovolumetric. Few elements were lost; silicon 

(Si) and potassium (K) were gained as 

microquartz precipitated in the sediment 

porosity and glauconite formed in the sub‐oxic 

groundwater conditions. The low titanium (Ti) 

content reflects the composition of the host 

sands. Additional elements in the Kalahari 

Desert silcretes were supplied in river water 

and derived from weathering of silicates in 

basement rocks. Evaporation under an arid 

climate produced high‐pH groundwater that 

mobilized and precipitated Si; this process is 

still occurring. In the Cape coastal zone, 

pedogenic silcretes cap hills and plateaus, 

overlying deeply weathered argillaceous 

bedrock. Silicification resulted from intensive 

weathering that destroyed the bedrock 

silicates, almost completely removing most 

elements and causing a substantial volume 

decrease. Some of the silica released formed a 

microcrystalline quartz matrix, and most Ti 

precipitated as anatase, so the Cape silcretes 

contain relatively high Ti levels. The intense 

weathering that formed the Cape silcretes 

could have occurred in the Eocene, during and 

after the Palaeocene‐Eocene Thermal 

Maximum, when more acidic rainfall and high 

temperatures resulted in intensified silicate 

weathering worldwide. This could have been 

responsible for widespread formation of 

pedogenic silcretes elsewhere in Africa and 

around the globe. Trace element sourcing of 

silcrete artefacts to particular outcrops has 

most potential in the Cape, where differences 

between separate bedrock areas are reflected 

in the silcrete composition. In the Kalahari 

Desert, gains of some elements can override 

compositional differences of the parent 

material, and sourcing should be based on 

elements that show the least change during 

silicification. 

 

 

 

 

https://doi.org/10.1002/esp.4976


Robyn Pickering 

Department of Geological Sciences, University of Cape Town 

 

I run a research group focused on Quaternary 

geochronology of carbonate rocks and the 

palaeoenvironmental signals preserved in 

them. I am also the Director of the Human 

Evolution Research Institute (HERI) and we all 

work on records related to early human sites. 

In 2019, it was just me and my two MSc 

students, Jessica von der Meden and Wendy 

Khumalo, while in 2020 my group grew 

enormously! I was delighted to welcome 2 

postdocs, Dr Tara Edwards and Dr Kelly Kerstin, 

PhD student Rivonigo Khosa, MSc student 

Gordon Harding and 3 Hons students: 

Sinethema Ncetani, Aidan Wilton and Zandi 

Rothman. I was just getting used to my 

wonderful big group, when we were plunged 

into lockdown. Rather than list our academic 

achievements myself, I thought it was would 

be nice everyone to reflect on their own 

lockdown experiences and share one academic 

and one personal highlight of 2020.

 

 

Dr. Robyn PICKERING 

 Academic achievement: In 2020 I am proud of 

holding my research group together and 

converting over 100 hours of contact teaching in 

a low bandwidth digital format for my first- and 

third-year geology students. Some of my very 

old unpublished data is also finally getting some 

attention! 

 

Personal achievement: I got a great deal better 

at baking bread during the lockdown! I am, 

however, most proud of my little 7 year old 

daughter, who is in grade 1, learning to read and 

write. Homeschool was hard but also fun and 

rewarding and I love that she now reads me 

stories. 

 

 

 

 

 

 

 



 

Dr. Tara EDWARDS Personal achievement: Like nearly everyone 

else in lockdown I did a lot of sourdough 

baking. I used it to make things I'd never 

dreamed of like blueberry babka, hot cross 

buns and bagels. I'm also 7 months into 

growing my first baby, which requires a lot 

less flour and water but is challenging and 

rewarding in its own way. 

 

Academic achievement: In early 2020 my PhD 

was conferred! Throughout the remainder of 

the year, I published two papers, including as 

a co-author of one in Science.  

 

Dr. Kelly KIRSTEN 
 

Academic achievement: I was awarded a 

DAAD fellowship for 2020/21 to work on an 

amazing and utterly unique site in the Karoo, 

joined a new research group and got a paper 

published. 

 

Personal achievement: Having just moved 

into our new house in mid-March, the 

lockdown period provided us the time to 

convert it into a home. We also adopted a 

kitten, which has been an endless source of 

entertainment.  

 

 

Rivoningo KHOSA  
 

Academic achievement: Having successfully 

registered towards a PhD at UCT. 

 

Personal achievement: Managed to get out of 

bed before 9am on more days than not. 

 



Wendy KHUMALO 
 

Academic achievement: Presented a part of 

my master’s project in an online Indaba on 

Boomplaas Cave. 

 

Personal achievement: Crocheted my first 

wearable item of clothing. 

 

 

Jessica VON DER MEDEN  

Academic achievement: I am excited and 

proud to be a co-author on a paper led by my 

co-supervisor Jayne Wilkins that is currently 

in review at Nature. 

 

Personal achievement: Unlike the majority of 

the global population, I did not turn to bread 

baking or home crafts during the lockdown (I 

will eventually get there...) but I did find a 

new hobby in line with my renewed attention 

to the little marvels in life: I can now call 

myself a novice twitcher (bird watcher). 

 

 

Sinethemba NCETANI 

 

 

Academic achievement: Finishing course 

work and never having to worry about exams 

again (possibly ever in my academic career). 

 

Personal achievement: Restoring my family's 

faith in my Gordon Ramsay-level cooking 

abilities. Another highlight for me was 

actually getting to spend my grandmother's 

birthday, my aunt's, and my birthday with my 

family for the first time in 4 years 

 



Aidan WILTON  

Academic achievement: I am just glad I 

survived remote learning Geo Hons. 

  

Personal achievement: I’ve learned to bake 

more efficiently, as well as training myself to 

be able to touch my toes, something I have 

not been able to do since grade 8. 

 

 

Zandi ROTHMANN  

Academic achievement: Completing the 

course work for my honours year all solo at 

home and also surviving the exams.  

 

Personal achievement: I obtained my PADI 

open water divers’ certification and saw a 

huge 2m wide short tail stingray on my first 

open water dive. 

 

Gordon HARDING  
Academic achievement: Managed to find 
some old papers (that I thought I could only 
get from the UCT library for my lit review) and 
have been teaching myself some QGIS. 
 
Personal achievement: When my dad passed 
away end of last year, he left me his old Land 
Rover Defender (that we used to use as kids). 
It was meant to be a project that both of us 
worked on together, but never got to it. I 
managed to restore it with the help of my 
brother. Don't have too many before photos, 
but it was really bad and the whole body used 

shake when it drove 😂 

 
 

BEFORE 

AFTER 



As a group we published the following papers, 

with several others in the final stages of 

review: 

1. Edwards, T. R., Pickering, R., Mallett, T. L., 

Herries, A. I. R. 2020. Reconstructing the 

depositional history and age of fossil-

bearing palaeokarst: a multidisciplinary 

example from the Terminal Pliocene Aves 

Cave Complex, Bolt’s Farm, South Africa. 

Results in Geophsyical Science, 1-4, 

doi.org/10.1016/j.ringps.2020.100005  

2. Pickering, R., Edwards, T.R. The geology 

and dating of the South African 

Paranthropus-bearing cave deposits. In: 

Wood, B., Constantino, P., Reed, K. (Eds.) 

Paranthropus: the forgotten lineage. 

Springer 

3. Kirsten, K. L., Kasper, T., Cawthra, H. C., 

Strobel, P., Quick, L. J., Meadows, M. E., & 

Haberzettl, T. 2020. Holocene variability in 

climate and oceanic conditions in the 

winter rainfall zone of South Africa—

inferred from a high resolution diatom 

record from Verlorenvlei. Journal of 

Quaternary Science, 35(4), 572-581. 

 

4. Herries, A.I.R., Martin, J.M, Leece, A.B., 

Adams, J.W., Boschian, G., Joannes-

Boyau, R., Edwards, T.R., Mallett, T., 

Massey, J, Murszewski, A., Neuebauer, S., 

Pickering, R., Strait, D., Armstrong, B.J., 

Baker, S., Caruana, M.V., Denham, T., 

Hellstrom, J., Moggi-Cecchi, J., Mokobane, 

S., Penzo-Kajewski1, P., Rovinsky, D.S., 

Schwartz, G.T., Stammers, R.C., Wilson, C., 

Woodhead, J.D., Menter, C. 2020. 

Contemporaneity of Australopithecus, 

Paranthropus, and early Homo erectus in 

South Africa." Science, 368(6486): 

eaaw7293. 

5. Wilkins, J., Schoville, B.J., Brown, K.S., 

Gliganic, L., Meyer, M.C., Loftus, E., 

Pickering, R., Collins, B., Blackwood, A., 

Makalima, S., Hatton, A., Maape, S., 2020. 

Fabric analysis and chronology at Ga-

Mohana Hill North Rockshelter, southern 

Kalahari Basin: Evidence for in situ, 

stratified Middle and Later Stone Age 

deposits. Journal of Paleolithic 

Archaeology, DOI: 10.1007/s41982-020-

00050-9 

6. Braun, D., Faith, J.T., Douglass, M.J., 

Davies, B., Power, M.J., Aldeias, V., 

Conard, N., Cutts, R., DeSantis, L.R.G., 

Dupont, L., Esteban, I., Kandel, A., Levin, 

N., Luyt, J., Parkington, J., Pickering, R., 

Quick, L., Sealy, J. & Stynder, D. 2020. 

Ecosystem Engineering in the Quaternary 

of the West Coast of South Africa. 

Evolutionary Anthropology 

7. Scott, M., Le Roux, P., Sealy, J., Pickering, 

R., 2020. Lead and strontium isotopes as a 

dietary tracer in southwestern South 

Africa. South African Journal of Science, 

116, 5/6 

8. Deininger, M., McDermott, F., Cruz, F.W., 

Bernal, J.P., Mudelsee. M.,, Vonhof, H., 

Millo, C., Spötl, C., Treble, P.C., Pickering, 

R., Scholz, D. 2020. Inter-

hemisphericsynchroneityof Holocene 

precipitation anomalies controlled by 

Earth’s latitudinal insolation gradients, 

Nature Communications 

9. Faith, J.T., Braun, D., Davies, B., DeSantis, 

L.R.G., Douglass, M.J., Esteban, I., Hare, V., 

Luyt, J., Pickering, R., Power, M.J., Sealy, J. 

& Stynder, D. 2020. Ecometrics and the 

paleoecological implications of 

Pleistocene faunas from the western 

coastal plains of the Cape Floristic Region, 

South Africa, Journal of the Quaternary 

 

  



Lynne Quick 

Palaeoecology Laboratory, African Centre for Coastal Palaeosciences 

 

After over two years of blood, sweat and tears 

I am happy to report that the new 

palaeoecological laboratory in the Botany 

Department at Nelson Mandela University is 

fully up and running! 

The focus of the laboratory is pollen analysis 

and its applications; however, it will ultimately 

serve as a highly versatile palaeoscience 

resource-base with plans already underway to 

incorporate several other key proxies. We are 

also home to Port Elizabeth’s only pollen and 

spore trap and we generate weekly pollen and 

spore data for the city. This work forms part of 

a national monitoring network 

(www.pollencount.co.za). 

A key objective of the establishment of the 

new lab was the purchase of a high-end state-

of-the-art research microscope (Figure 1) 

which will be used to create new pollen 

reference collection images and investigate 

the possibility of automating the counting of 

pollen grains as well as other proxy evidence 

(e.g. microcharcoal fragments). The research 

microscope has micromanipulation 

capabilities so that individual pollen grains (or 

phytoliths, diatoms, cryptotephra shards etc.) 

can be isolated for specific analyses (e.g. 

geochemical, biomarker and genetic analyses). 

Micromanipulation will also allow for the 

transfer of specimens to Mandela University’s 

Centre for High Resolution Transmission 

Electron Microscopy facility for high resolution 

analysis such as SEM imaging. We welcome any 

interest in new collaborations/projects that 

would make use of our new resource. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 

www.pollencount.co.za


Just before lockdown I organised a short 

fieldwork excursion into the Baviaanskloof, 

where we sampled a very interesting new site 

(Figure 2). I also attended the African Pollen 

Database – Neotoma Data Steward training 

workshop in Amsterdam which was a great 

experience both in terms of new 

collaborations/networking as well as learning 

new skills. If you have pollen datasets that you 

would like to include in the new African Pollen 

Database [integrated within Neotoma 

https://www.neotomadb.org/] please contact 

Dr Jemma Finch [jemma.finch@gmail.com] or 

myself [lynne.j.quick@gmail.com] and we will 

format and upload your datasets for you.  

A spinoff of this workshop is an upcoming 

special issue of Palaeoecology of Africa, 

working on my contributions to this issue kept 

me busy during the lockdown. With the easing 

of lockdown restrictions over the last few 

months, we were finally able to kick start our 

coastal wetlands palaeoecology project with a 

coring expedition to a wetland in Plettenberg 

Bay, which included students and fellow staff 

from Nelson Mandela University and project 

team members from Wits and UCT (Figure 3). 

This project will continue next year with 

further fieldwork trips planned, which will 

hopefully include our overseas collaborators. 

 

Commissions/committee membership: 

 Vice-President (Communications): INQUA 

 President of SASQUA  

 ISC/ICSU/SANC-INQUA committee 

member 

 AFQUA (The African Quaternary) Scientific 

Steering committee member 

 African Centre for Coastal Palaeoscience 

Management Board committee member 

 

 

Publications 

Chase, B.M., Boom, A., Carr, A.S., Quick, L.J. 

Reimer, P.J. (2020). High-resolution Holocene 

climate change dynamics from southern 

Africa’s temperate-tropical boundary, 

Baviaanskloof, South Africa. Palaeogeography, 

Palaeoclimatology, Palaeoecology 539: 109518 

South Africa's southern Cape is a highly 

dynamic climatic region that is influenced by 

changes in both temperate and tropical 

atmospheric and oceanic circulation dynamics. 

Recent research initiatives suggest that the 

major elements of the regional climate system 

have acted both independently and in 

combination to establish a mosaic of distinct 

climate regions and potentially steep climate 

response gradients across the southern Cape. 

To consider this further, we present new high 

resolution δ13C and δ15N data from a rock 

hyrax (Procavia capensis) midden from 

Baviaanskloof, in the Cape Fold Mountains of 

South Africa's Eastern Cape Province. Spanning 

the last 7200 years, these data provide 

detailed information regarding environmental 

changes in the mid- and late Holocene, 

allowing us to assess the spatio-temporal 

nature of climate change anomalies across the 

wider region. Throughout the full duration of 

the record, a negative correlation between 

humidity and palaeotemperature 

reconstructions from nearby Cango Cave is 

observed. In conjunction with correlations 

with Southern Ocean sea-surface 

temperatures and sea-ice presence, we infer a 

dominant influence of the southern westerlies 

in determining multi-millennial scale 

hydroclimate variability. At shorter, multi-

centennial to millennial timescales, the 

Baviaanskloof data indicate a clearer 

expression of tropical influences, highlighting a 

delicate balance between the mechanisms 

driving regional climate dynamics across 

timescales, and the sensitivity of the region to 

changes in global boundary conditions. 
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Phelps, L., Chevalier, M., Shanahan, T., Aleman, 

J., Courtney-Mustaphi, C., Kiahtipes, C., 

Broennimann, O., Marchant, R., Shekeine, J., 

Quick, L.J., Davis, B.A.S., Guisan, A. and 

Manning, K. (2020). Asymmetric response of 

forest and grassy biomes to climate variability 

across the African Humid Period: influenced by 

anthropogenic disturbance? Ecography 43 (8): 

1118 - 1142 

A comprehensive understanding of the 

relationship between land cover, climate 

change and disturbance dynamics is needed to 

inform scenarios of vegetation change on the 

African continent. Although significant 

advances have been made, large uncertainties 

exist in projections of future biodiversity and 

ecosystem change for the world's largest 

tropical landmass. To better illustrate the 

effects of climate–disturbance–ecosystem 

interactions on continental‐scale vegetation 

change, we apply a novel statistical 

multivariate envelope approach to subfossil 

pollen data and climate model outputs (TraCE‐

21ka). We target paleoenvironmental records 

across continental Africa, from the African 

Humid Period (AHP: ca 14 700–5500 yr BP) – an 

interval of spatially and temporally variable 

hydroclimatic conditions – until recent times, 

to improve our understanding of overarching 

vegetation trends and to compare changes 

between forest and grassy biomes (savanna 

and grassland). Our results suggest that 

although climate variability was the dominant 

driver of change, forest and grassy biomes 

responded asymmetrically: 1) the climatic 

envelope of grassy biomes expanded, or 

persisted in increasingly diverse climatic 

conditions, during the second half of the AHP 

whilst that of forest did not; 2) forest retreat 

occurred much more slowly during the mid to 

late Holocene compared to the early AHP 

forest expansion; and 3) as forest and grassy 

biomes diverged during the second half of the 

AHP, their ecological relationship (envelope 

overlap) fundamentally changed. Based on 

these asymmetries and associated changes in 

human land use, we propose and discuss three 

hypotheses about the influence of 

anthropogenic disturbance on continental‐

scale vegetation change. 

 

Kirsten, K.L., Kasper, T., Cawthra, H.C., Strobel, 

P., Quick, L.J., Meadows, M.E., Haberzettl, T. 

(2020). Holocene variability in climate and 

oceanic conditions in the winter rainfall zone of 

South Africa—inferred from a high resolution 

diatom record from Verlorenvlei. Journal of 

Quaternary Science 35 (4): 572 – 581 

We present a diatom record from a well‐dated 

15.25 m composite sedimentary core from 

Verlorenvlei, a shallow coastal lake on the west 

coast of South Africa. We show that 

fluctuations in the diatom record occur in 

response to changes in sea level, ocean–

atmosphere interactions and latitudinal shifts 

in the wind belts. During the early to mid‐

Holocene, the system primarily responds to 

sea level changes. A marine community that 

favours high nutrients is evident, particularly 

during 9200–8000, 7420–7000 and 6200–

5600 cal a bp, corroborating periods of 

Benguela upwelling linked to fluctuations in 

the southeast trade winds. Increases in 

bioproductivity (%TOC, C/N) and fresher‐water 

diatoms are associated with wetter conditions 

over the region and the northward migration 

of the southern westerly wind belt, most 

notably between 8000 and 7500 cal a bp and 

over the last 700 years. The latter trends are 

concomitant with changes in the extent of 

Antarctic sea ice and availability of moisture in 

southern South America. During the late 

Holocene, as sea levels stabilised to modern 

levels, climate variability is more strongly 

evident. The body of evidence further reveals 

the sensitivity of the region to high‐latitude 

atmospheric mechanisms, but also showcases 

the significance of the southeast trade winds. 
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Du Plessis, N., Chase, B.M., Quick, L.J., 

Haberzettl, T., Kasper, T. and Meadows, M.E. 

(2020). Vegetation and climate change during 

the Medieval Climate Anomaly and the Little 

Ice Age on the southern Cape coast of South 

Africa: Pollen evidence from Bo Langvlei. The 

Holocene 

This paper presents continuous, high 

resolution fossil pollen and microcharcoal 

records from Bo Langvlei, a lake in the 

Wilderness Embayment on South Africa’s 

southern Cape coast. Spanning the past 

~1300 years and encompassing the Medieval 

Climate Anomaly (MCA; c. AD 950–1250) and 

the Little Ice Age (LIA; c. AD 1300–1850), these 

records provide a rare southern African 

perspective on past temperature, moisture 

and vegetation change during these much 

debated periods of the recent geological past. 

Considered together with other records from 

the Wilderness Embayment, we conclude that 

conditions in the region during the MCA 

chronozone were – in the context of the last 

1300 years – likely relatively dry (reduced 

levels of Afrotemperate forest pollen) and 

perhaps slightly cooler (increased percentages 

of Stoebe-type pollen) than present. The most 

significant phase of forest expansion, and more 

humid conditions, occurred during the 

transition between the MCA and the most 

prominent cooling phase of the LIA. The LIA is 

clearly identified at this locality as a period of 

cool, dry conditions between c. AD 1600 and 

1850. The mechanisms driving the changes 

observed in the Bo Langvlei pollen record 

appear to be generally linked to changes in 

temperature, and changes in the influence of 

tropical circulation systems. During warmer 

periods, moisture availability was higher at Bo 

Langvlei, and rainfall was perhaps less 

seasonal. During colder periods, precipitation 

resulting from tropical disturbances was more 

restricted, resulting in drier conditions. While 

increased precipitation has been reported 

during the LIA from Verlorenvlei in the 

Western Cape as a result of an equatorward 

displacement of the westerly storm-track at 

this time, the opposing response at Bo Langvlei 

suggests that any increased influence of 

westerlies was insufficient to compensate for 

the concurrent reduction in tropical/local 

rainfall in the region. 

 

Chevalier, M., Chase, B.M, Quick, L.J., Dupont, 

L.M. and Johnson, T.C. (2020). Temperature 

change in subtropical southeastern Africa 

during the past 790,000 yr. Geology 

Across the glacial-interglacial cycles of the late 

Pleistocene (~700 k.y.), temperature variability 

at low latitudes is often considered to have 

been negligible compared to changes in 

precipitation. However, a paucity of quantified 

temperature records makes this difficult to 

reliably assess. In this study, we used the 

Bayesian method CREST (Climate 

REconstruction SofTware) to produce a 

790,000 yr quantified temperature 

reconstruction from a marine pollen record 

from southeast Africa. The results reveal a 

strong similarity between temperature 

variability in subtropical Africa and global ice 

volume and CO2 concentrations, indicating 

that temperature in the region was not 

controlled by local insolation, but followed 

global trends at these time scales, with an 

amplitude of ~4 °C between glacial minima and 

interglacial maxima. The data also enabled us 

to make an assessment of the impact of 

temperature change on pollen diversity, with 

results showing there is no link between 

glacial-age temperatures/CO2 and a loss of 

diversity in this record. 

https://doi.org/10.1177/0959683620950444
https://doi.org/10.1177/0959683620950444
https://doi.org/10.1177/0959683620950444
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Abi Stone 

Senior Lecturer in Physical Geography, University of Manchester, UK 

Visiting Research Associate- SoGE, University of Oxford, UK 

 

Before the world went mad, and then a bit 

madder, I recall finishing some writing tasks in 

late 2019 and early 2020. At the time I had no 

kitchen or hot water, but somehow I pine for 

those days simpler than current status quo. It 

was a pleasure to write a chapter about the 

geomorphology of the Stampriet Basin region 

for Frank Eckardt’s forthcoming Botswana 

Landscape and Landforms book, and I’m very 

grateful for the insightful review by Heike 

Wanke. I also worked on a ‘Dating aeolian 

deposits’ tome until early February for Nick 

Lancaster for the Treatise on Geomorphology, 

2nd edition, and I’m very glad that Dr Kaja Fenn 

agreed to co-author, adding exceptional 

insights into loess.  

 

I can’t claim to have been particularly 

productive with research during the 

lockdowns, although I’ve learnt lots of new 

online software, spent far too long preparing 

blended learning offerings and administered 

hundreds of student mitigating circumstances 

claims during the first campus shut down. After 

a few months working at the kitchen table 

backache got too much and I started shopping 

online for a desk and chair. I re-arranged the 

box room, including moving a wardrobe to an 

orientation perpendicular to the wall, and also 

against the chimney breast, to make space for 

a desk. Whilst the wardrobe is out-of-action for 

it’s regular role, I am now using the back of it 

as a noticeboard. The resulting home-office 

(office is generous, let’s call it a nook) has no 

space for bookshelves and overlooks the yard 

of my noisy neighbours and their noisier 

menagerie of pets (two dogs and 4 cats at the 

last count). However, I do get natural light, and 

a lovely view of Mancunian Victorian red-brick 

terraces.  

I am hoping that (when teaching and tiered 

restrictions/ lockdowns allow) I might get back 

into the laboratory to measure some glowing 

sand again using the portable luminescence 

reader, and get on to writing up other pieces of 

research, some of which are an embarrassing 

number of years old now. Undergraduate and 

masters students have produced some 

excellent dissertation projects this year using 

this bit of kit. I was extremely glad to restore 

my Manchester back yard form a muddy, post-

construction pit in March to something of a 

peaceful plant-filled haven, with 

oesteospermum daisies (and a community 

alleyway garden too, featuring crocosmia) to 

help me dream of South Africa during the first 

lockdown. It didn’t quite make up for a 

cancelled research trip to the Namib Sand Sea 

or a postponed conference get together in 

Swakopmund for ICAR.  

 

My PhD student Sandra Gomes has been 

writing up her exciting research on pollen in 

marine sediment cores off the Iberian 

Peninsula. During 2019-2020 one of her papers 

was published - congratulations Sandra! My 

University cut all of internal PhD funding for 

2020-21, in fear of COVID-precipitation 

financial collapse, and before that NERC did 

not fund the Manchester-Liverpool Doctoral 

Training Programme, so we have no new PhD 

researchers. This is very sad news for the 

immediate future. However, undergraduate 

and masters dissertation projects have been 

very rewarding to supervise in 2019-2020.  

 

The EGU meeting in April 2021 will be an online 

gathering… so I hope this opens up some extra 

opportunities for SASQUA members to get 



involved. If you have drylands interests, please 

think about submitting an abstract to GM8.2 

“Drylands: paleoenvironmental and 

geomorphic perspectives and challenges.” 

https://meetingorganizer.copernicus.org/EGU

21/session/40275  

 

Publications: 

Stone, A. (pending book completion) 

Landscape evolution of the Stampriet 

Transboundary Basin and relation to the 

groundwater system: the land of duricrusts, 

pans, dry valleys and dunes, and the relation to 

the groundwater system. Botswana Landscape 

and Landform Book.  

Stone, A. (revisions accepted) Dating aeolian 

deposits. Treatise on Geomorphology, 2nd 

edition. 

Gomes, S.D., Fletcher, W. J., Rodrigue, T., 

Stone, A., Abrantes F., Naughton, F. (2020) 

Time-transgressive Holocene maximum of 

temperate and Mediterranean forest 

development across the Iberian Peninsula 

reflects orbital forcing. Palaeogeography, 

Palaeoclimatology, Palaeoecology 550.
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Francis Thackeray 

Evolutionary Studies Institute, University of the Witwatersrand 

 

DID AN ASTEROID STRIKE THE EARTH 

SOMEWHERE 12,800 YEARS AGO? 

NEW EVIDENCE FROM WONDERKRATER, 

PARTIALLY SUPPORTING THE YOUNGER DRYAS 

IMPACT HYPOTHESIS 

In 1987 Louis Scott and I undertook an 

exploratory statistical analysis of pollen 

spectra from the archaeological site of 

Wonderkrater in the Limpopo Province.  We 

generated a "SSF1" temperature index, i.e. a 

summary statistic based on the "First Factor" 

(F1) in a multivariate "Factor Analysis".  With 

the use of a recent Bayesian model for 

radiocarbon dating of Wonderkrater Core 3, 

we have confirmed the identification of the 

Younger Dryas (YD) cooling event which is 

known to begin at about 12,800 years ago. 

In 2018 I suggested to Louis and Philip 

Pieterse (chemical analyst at the University of 

Johannesburg) that we should do an 

exploratory analysis of Wonderkrater 

sediments to see whether we might detect a 

platinum spike prior to the YD cooling.  The 

reason for this is that: 

(1) asteroids/meteorites are rich in platinum. 

(2) Richard Firestone, Jim Kennett and Allen 

West et al (2007) had proposed a "Younger 

Dryas Impact Hypothesis", suggesting that at 

about 12,800 years ago an asteroid struck the 

earth somewhere, contributing inter alia to 

widespread cooling (as a consequence of the 

dispersion of platinum-rich dust in the 

atmosphere).  

We now know that at Wonderkrater 

there is indeed a platinum spike in a sample 

with a mean radiocarbon date of 12,744 cal yr 

BP, prior to the decline in temperature which 

Louis and I have identified with the Younger 

Dryas.  All this supports the YD Impact 

Hypothesis suggesting that a 

meteorite/asteroid struck the earth 

somewhere (maybe in Greenland where there 

is a 31-kilometer diameter impact crater 

beneath the Hiawatha Glacier).  

A formal paper announcing the 

Wonderkrater platinum spike was published 

online on October 2, 2019 in Palaeontologia 

Africana: 

Thackeray, J.F., Scott, L. and Pieterse, P. 2019. 

The Younger Dryas interval at Wonderkrater 

(South Africa) in the context of a platinum 

anomaly.  Palaeontologia Africana (54). 

http://wiredspace.wits.ac.za/handle/10539/2

8129 

The paper has attracted a great deal of 

interest, worldwide. In one form or another, 

news of the research was distributed to 105 

million readers. A big impact (Ha Ha!). 

Temperature (a) and platinum spike (b) 

graphs for Wonderkrater Core 3 

http://wiredspace.wits.ac.za/handle/10539/28129
http://wiredspace.wits.ac.za/handle/10539/28129


A comment on moisture indices for Equus 

Cave and Boomplaas Cave, leading up to 

the LGM          Francis Thackeray 

Louis Scott and colleagues (2020, in press) 

have published an important article on palaeo-

environments at sites in the southern African 

interior.  It is of great interest to note that 

between about 26,000 and 23,000 cal yr BP at 

Equus Cave, there appears to have been a 

consistent decline in a moisture index in a 

sequence of four samples (Fig. 1). This would 

mean that (relative to modern conditions) 

there was a sudden drop from very moist to 

very dry conditions within a short period of less 

than 3000 years. This is relevant to the 

question as to whether the LGM was either 

"moist" or "dry" in this part of the southern 

African interior. In this case, in a period leading 

up to the coldest episode of the LGM, it was 

actually both, depending on the time interval 

within that short period: relatively wet at 

about 25,000 BP, and relatively dry at about 

23,000 BP. 

For purposes of comparison, Fig. 1(a) reflects 

variability in a moisture index quantified by 

Thackeray (1987) on the basis of mammalian 

microfauna from Boomplaas in the southern 

Cape. In this instance the moisture indices also 

appear to reflect a decline from layer LPC to 

GWA, within the period leading up to the 

coldest part of the LGM.  One could say that 

LPC was moister than GWA, but both were dry 

relative to modern conditions.  

 

 

Scott. L. et al. 2020. Late Quaternary 

palaeoenvironments in the central semi-arid 

region of South Africa from pollen in cave, pan, 

spring, stream and dung deposits. Quaternary 

International (in press). 

Thackeray, J.F.  1987.  Late Quaternary 

environmental changes inferred from small 

mammalian fauna, southern Africa.  Climatic 

Change 10:285-305. 

 



UKZN Paleoecology Research Group 

University of KwaZulu-Natal 

 

The Palaeoecology Research Group at the 

University of KwaZulu-Natal has had a busy 

albeit disruptive year. In January, Dr Dilys 

Berman visited our lab to provide a crash 

course in aeropalynology for the SAPNET 

pollen count project 

(https://pollencount.co.za). 

 

 

 

Aeropalynology training with Dr Dilys Berman 

and Prof. Trevor Hill 

 

Dr Jemma Finch travelled to Amsterdam to 

attend a Neotoma data steward training 

workshop hosted by the University of 

Amsterdam, from 27-29 January, as part of the 

relaunch of the African Pollen Database 

(https://www.neotomadb.org) 

(https://ecologyofthepast.info/2020/01/29/af

rican-pollen-database-data-stewards/). 

 

Together with postdoctoral fellow Dr Lauren 

Pretorius, Jemma attended Global Challenges 

Research Fund (GCRF) funded workshop on 

Responding to sea-level rise and storm events 

in Durban, 19-21 February 2020, to form the 

COASTAL RESILIENCE NETWORK – AFRICA 

(COALESCE – AFRICA) network together with 

colleagues from the UK and Mozambique. We 

received NRF Knowledge Interchange and 

Collaboration (KIC) funding to bring 

collaborator Dr Rob Barnett (University of 

Exeter, UK) out to South Africa, but then 2020 

happened. 

 

 

 

Participants of the sea-level rise and storm 

events workshop, Durban, February 2020 

 

Once lockdown hit in March, we discovered 

the trials and tribulations of working from 

home and trying to function ‘as normal’ during 

a global crisis. To facilitate working from home 

we purchased additional microscopes, and 

were fortunate to receive a UKZN Research 

and Development Equipment (RDE) grant to 

fund a new high powered stereomicroscope 

system. 

 

Two Honours students Ms Talia Enoch and Mr 

Tristan Reece Pillay have been analysing salt 

marsh foraminifera and plant macrofossil 

remains at home, under the guidance of 

Lauren Pretorius. Lauren has been processing 

new core material from the Knysna Estuary as 

part of her postdoctoral research on relative 

sea-level change along the South African 

coastline. This work is funded by the UKZN 

Institute for Development and Dissemination 

of African Science (IDDAS) programme. 

 

https://pollencount.co.za/
https://www.neotomadb.org/
https://ecologyofthepast.info/2020/01/29/african-pollen-database-data-stewards/
https://ecologyofthepast.info/2020/01/29/african-pollen-database-data-stewards/


 

 

Working from home 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Salt marsh sediment sampling in the Kromme and Knysna estuaries 

 

Additional fieldwork to the Kromme Estuary 

was initially cancelled due to lockdown, but 

ultimately we were able to conduct a small 

sampling campaign in September following the 

reopening of provincial borders. Lauren and 

Jemma collected sediment cores and 

corresponding modern data from two salt 

marshes along the estuary, and had a welcome 

field visit from fellow palynologist Dr Lynne 

Quick. 

 



Jemma has been counting pollen from a 

Raphia palm peatland in the Kosi Bay area as 

part of a collaboration with Dr Marvin Gabriel 

(Humboldt University Berlin). This involved a 

treasure hunt for non-existent pollen 

reference material for Raphia australis (under 

lockdown restrictions), a 25 m tall monocarpic 

tree. The UKZN Pietermaritzburg Botanical 

Gardens came to the rescue with their R. 

australis specimen having by some miracle 

flowered in 2019, and we were able to retrieve 

viable pollen from the inflorescence remains. 

 

Prof. Trevor Hill was enlisted to count some 

additional pollen samples from the KZN 

Drakensberg, resulting in heavy snowfalls in 

high lying parts of the country. The team will 

now move on to the Lake Mzingazi sediment 

core from the Richards Bay area, as part of the 

BMBF-funded Tracing Human and Climate 

impacts in South Africa (TRACES) Project 

collaboration with Prof. Torsten Haberzettl, 

Prof. Finn Viehberg (University of Greifswald), 

and Dr Kelly Kirsten. Trevor also received a 

UKZN RDE grant to purchase a state-of-the-art 

tilt compensation Leica GNSS system. 

 

Jemma has been working with a group of 

researchers led by Dr Esther Githumbi 

(Linnaeus University, Sweden) to develop a 

biomisation for East African mountains over 

the late Quaternary period. The team, based 

between Sweden, the UK, Kenya, Switzerland, 

and South Africa, has been meeting virtually 

every few weeks to maintain momentum on 

the project, which is moving towards the data 

analysis phase. 

 

Dr Annette Hahn (University of Bremen, 

Germany) and colleagues led a manuscript on 

the Mzimvubu offshore marine sediment 

record and corresponding catchment proxy 

data as part of the outputs from the BMBF-

funded Regional Archives for Integrated 

Investigation (RAiN) project and the MSc 

research of Ms Tarryn Frankland. The 

manuscript is currently under review. Other 

local collaborators include Dr Frank Neumann 

(Wits) and Dr Hayley Cawthra (Council for 

Geoscience). 

Jemma attended the Virtual Palaeosciences 

(ViPs) Project inaugural workshop (27 May 

2020), which aims to pool and develop virtual 

teaching resources for the palaeosciences. 

Jemma also attended the virtual British 

Ecological Society Palaeoecology Special 

Interest Group - launch meeting on Science 

Communication (22-23 August). Part of the 

output of this meeting includes the PalaeoSIG 

blog, which publishes summaries of key 

palaeoecology papers aimed at a non-

specialist audience 

(https://palaeosigbes.wordpress.com). Lauren 

and Jemma attended the 

PALSEAExpress virtual meeting (15-16 

September 2020). 

 

Lauren attended the virtual Coastal Hazards in 

Africa (CHiA2020) conference (27th-29th 

October). Her presentation entitled "Towards 

a high-resolution sea-level reconstruction for 

the southern Cape coastline of South Africa" 

focused on preliminary findings from the 

Knysna estuary using foraminifera as sea-level 

proxies.  CHiA2020 was intended to be hosted 

by SAIAB, ORI and the University of Stirling 

(UK), in Durban but due to Covid-19 

restrictions it was hosted virtually. What made 

this conference unique was that it brought 

together Industry, Governments and 

Academia and focused on a broad range of 

topics related to Coastal Hazards in an African 

context. Research areas included physics, 

biology, economics and sociology. Look out for 

the CHiA2022 conference to be hosted on the 

African continent (location to be announced). 

 

2020 brought many challenges, and research 

productivity was heavily impacted. On the 

positive side, the virtual platforms 

necessitated by the pandemic allowed us as 

South Africans the chance to participate in a 

wide range of conferences and workshops 

which our isolated geographical position would 

usually prevent due to financial, logistical and 

https://palaeosigbes.wordpress.com/


carbon footprint considerations. We hope that 

conferences and workshops will continue this 

hybrid model into the future to promote 

inclusivity and reduce the carbon footprint of 

our academic activities. 

 

 

 

 

 

 

 

 

 

 



 

 

The 23rd SASQUA Congress will be held  

19 - 23  September 2021 in St Lucia, 

northern KwaZulu-Natal, South Africa.  
 

This will be the first hybrid format SASQUA with options to attend  

in-person or virtually. More details will be circulated soon. 
 

Local organizing chair: Dr Jemma Finch, University of KwaZulu-Natal (finchj@ukzn.ac.za) 
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Preface to the Palaeo-Agulhas Plain Special Issue   
Naomi Cleghorn a, b, Alastair J. Potts  b, Hayley C. Cawthrac,b 

 
a Department of Sociology and Anthropology, Box 19599, University of Texas at Arlington, Arlington, TX 76019, USA 
b African Centre for Coastal Palaeoscience, Nelson Mandela University, PO Box 77000, Port Elizabeth, Eastern Cape 6031, 
South Africa 
c Geophysics and Remote Sensing Unit, Council for Geoscience, PO Box 572, Bellville, 7535, South Africa  

 
In this Special Issue, we present a fully integrated model of an extinct ecosystem – the Palaeo-Agulhas-

Plain (PAP). This revolutionary research approach intertwines geophysical, biotic, and anthropological 
evidence to produce an emergent system greater than the sum of its parts. This now mostly submerged 

85,000 km2 region off the southern African coast, has had a profound and lasting effect on modern biological 
and anthropological landscapes. The PAP extends south from the Cape Floristic Region (CFR), a region 

renowned for its high levels of plant biodiversity and endemism (Manning and Goldblatt, 2012), and  the most 
species-rich of all Mediterranean-climate ecosystems (Cowling et al., 2015). In addition to this floristic 

diversity, the CFR is also home to the deepest record of early human cognitive and social evolution —  
particularly in multiple archaeological sites facing out on to the PAP from the neo-coastline. Although the PAP 

has long been recognized as an important component of the southern African landscape (Dingle and Rogers, 
1972), only recently has its potential ecological significance and uniqueness been appreciated. Evidence 
presented throughout this Special Issue strongly suggests the PAP was not simply an extension of the modern 
Cape environment, but was a unique ecosystem unlike any existing in the world today.  

Unlike the deeply dissected, undulating landscape, and high-energy erosional systems of the coastal 
foreland, the PAP was relatively flat, with wide meandering rivers. Palaeocoastlines of the PAP, dominated by 
beaches and aeolianite reefs, lacked the rocky cliff coasts typical of much of the CFR’s south coast today. Only 
a remnant of the marine sediments and alluvium that characterized the PAP exist on the modern coast, and 
the largely fertile soils of the PAP contrast with the impoverished soils of the contemporary coastal platform. 

The physiographic regime of the PAP comprised ecosystems very different from the modern contemporary 
coastal lowlands, including vast areas of nutritious grassland and savanna, numerous wetlands, and a soft and 
highly dynamic coastline. The productivity of the terrestrial ecosystems supported a diverse and abundant 
plains fauna that included several megaherbivores not known from the region today. The emergent picture of 
this missing part of the landscape gives us a new window into the context of early modern human evolution as 
well as the evolution of the modern CFR.   

This Special Issue brings together 22 integrated studies, developed concurrently and with 
transdisciplinary collaboration, that highlight this unique and now extinct ecosystem. In organizing the papers, 
we follow the research structure laid out in greater detail in Marean et al.’s (2020 [this issue]) introductory 
overview and synthesis, and earlier works (Franklin et al., 2015; Marean et al., 2015). We set the stage with 

the development of the underlying paleoenvironmental models and proxy evidence (e.g., geology, soils, 
vegetation, climate, and the dynamic impact of sea level on the PAP: Braun et al., 2020 [this issue]; Cawthra et 

al., 2020a [this issue], 2020c [this issue]; Cowling et al., 2020 [this issue]; Esteban et al., 2020 [this issue]; 
Grobler et al., 2020 [this issue]; Jacobs et al., 2020 [this issue]; Kraaij et al., 2020 [this issue]; Marean et al., 

2020 [this issue]; Matthews et al., 2020 [this issue]; Sealy et al ., 2020 [this issue]; Williams et al., 2020 [this 
issue]). Although not in this Special Issue, Engelbrecht and colleagues’ (2019) climate models and continued 
collaboration are foundational for much of this work. With the establishment of the paleoscape (sensu Fisher 

et al., 2010), we then explore the human-centered ‘resourcescape’, with a specific focus on building the 
datasets to inform human behavioral ecology models (Botha et al., 2020 [this issue]; Cawthra et al., 2020b 
[this issue]; De Vynck et al., 2020 [this issue]; Faltein et al., 2020 [this issue]; Helm et al., 2020 [this issue]; 
Hodgkins et al., 2020 [this issue]; Rishworth et al., 2020 [this issue]; Venter et al., 2020 [this issue]) . This 
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approach is critical to understanding and producing formal models of human – environmental interactions. 
Finally, we provide examples of how to integrate the paleoscape and resourcescape into predictive (agent 
based) models that can be used to develop specific hypotheses about the anthropological record (Oestmo et 
al., 2020 [this issue]; Wren et al., 2020 [this issue]).  

The papers in this volume present a rich fodder for framing productive archaeological questions and 

specific, testable hypotheses. We can now conceive of the PAP in terms of specific, heterogeneous 
distributions of resources, dynamically linked to coastal position, and with potential ramifications for the 

social landscape. We can now visualize how humans would have experienced this plain: with rich grasslands 
supporting dense ungulate herds in the north, changing to less productive plain in the south, and dissected by 

south-flowing rivers always within the foraging range of mobile bands. The integration of behaviorally relevant 
resource use with detailed landscape information is a first and necessary step toward broader predictive 

modeling of human behavior within the paleoscape. Out of this, Marean and colleagues (2020 [this issue]) 
hypothesize two alternative social configurations. The differing mobility and foraging strategies implied in 

these configurations should result in distinct archaeological signals, and provide a new and exciting framework 
for the archaeological record. 

With this volume, we have accomplished our initial goal of creating the data needed to model the full 

PAP ecosystem and landscape. This is not meant as an end to the work – a model is not a reconstruction, it is 
not a static product, but a tool. We are already working on the next phases of this program, and applying the 

model to new regions and new data. As such, our team’s ongoing work now focuses on four key  expansions: 
(1) develop the paleoscape north into the Klein Karoo and eastward along the coast, (2) continue to build the 

behavioral ecology research that increases the power of our resourcescape model, (3) apply the Agent-Based 
Models to additional phases of the paleoscape, and (4) test and further refine ABM and other model 

predictions using newly excavated and existing archaeological data.  
From the beginning of this project, we recognized that a truly integrated multi -disciplinary and heuristic 

endeavor would require some special planning. Here, the editors would like to share the key lessons we 
learned in this process, and which underpin this Special Issue.  

Firstly, building interdisciplinary bridges requires everyone to learn a new language. The firs t 
Palaeoscape Workshop was memorable by the degree to which researchers from different disciplines talked 
past each other. Ways of measuring and reporting in one field were not always useful to another. The smooth 
integration of biotic and abiotic components of the paleoscape requires innovations that allow raw data 
output by one field to be useful to another. We learned that having a diversity of scientific perspectives, 
including voices from outside the fields trying to communicate (e.g. Shook et al., 2015), was key to finding a 
common language. We suggest it is critical to have such people who can move a multi -disciplinary group 

beyond the defense of “how things are done in our field” to finding entirely new ways of thinking about inputs 
and outputs. In building new languages and tools of translation, we learned more about our own fields. 

Looking at your own discipline through the lens of another is, sometimes, an “out of body” experience. Lacuna 
and hidden assumptions become glaringly obvious, and one suddenly appreciates previously undervalued 
facts or ideas. These novel perspectives helped frame sampling strategies that worked across research fields.  

One of the most important lessons we learned was to value time as a critical resource in the process of 
broad field integration. A project like this needs enough time to: (1) develop a language of interdisciplinary 
translation, (2) produce data, (3) exchange and integrate data across fields and projects, and (4) integ rate the 
results of multiple projects, allowing for cross-fertilization of ideas and possibly the development of 
unexpected research directions. Our experience working out these basic structural issues leads us to strongly 

recommend a model of holding regular yearly or biannual workshops, including all research members, with 
enough time in between each meeting to advance data production and integration incrementally. A large fully 

interdisciplinary research program that includes multiple data feedback loops  between projects is a multi-
year, in this case, decade-long undertaking.  
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The particular shape of this Special Issue only emerged after the third of our biannual Palaeoscape 
Workshops, and countless ongoing interactions amongst the team. Such interdiscipl inary research programs 
also require long-term and continuous funding, in various forms and sources. To achieve a complete feedback 
loop from inception to completion, smaller projects within the overarching program need time, and individual 
leadership with vested interest and guidance by the respective experts.  

Finally, one of the most difficult aspects of running a successful and long-term multi-disciplinary 
scientific collaboration is maintaining the full interest, participation, and buy-in from all contributing 

researchers. It is sometimes the case that a single discipline is dominant in structuring the research objectives. 
This may leave some participants acting as subsidiary contributors to problems outside of their normal 

disciplinary concerns. To the best of our ability, we have created a collaboration in which each discipline was 
working toward answering critical questions in their own fields, while contributing to the whole project.  

In conclusion, we hope the data presented here accelerates the pace of discovery across multiple 
disciplines, and provides some new ways to work across disparate fields. Further, we hope that the approach 

to interdisciplinary research portrayed in this Special Issue will inspire others.  
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1. (Marean et al.) The Palaeo-Agulhas Plain: Temporal and Spatial Variation in an 
Extraordinary Extinct Ecosystem of the Pleistocene of the Cape Floristic Region 
Curtis W. Marean a, c*, Richard M. Cowling a, Janet Franklin a, b 
 
Highlights 

 The Pleistocene palaeoecology of a now submerged ecosystem, the Palaeo-Agulhas Plain, is 
reconstructed. 

 During strong glacial climates, the Palaeo-Agulhas Plain added a landmass the size of Ireland to the 
Cape Floral Region. 

 During strong interglacial climates, the Palaeo-Agulhas Plain was submerged and its ecosystems either 
gone or tiny. 

 The Palaeo-Agulhas Plain was a significant factor in the diversification of the mega-diverse Cape Floral 
Region biota. 

 The Palaeo-Agulhas Plain was the main foraging habitat of the early modern humans in what is now 
coastal South Africa. 

 
Abstract 
At the height of its extent, during strong glacials, the Palaeo-Agulhas Plain (PAP, south coast of South Africa) 
was the size of Ireland, sometimes doubling the size of the extant Cape Floristic Region (CFR). During strong 
interglacial climates, the PAP was mostly submerged and its ecosystems destroyed or restricted to small 
slivers. Scientists have largely ignored the PAP, presumably because it is submerged. We argue the PAP 
contributed to the diversification of the mega-diverse CFR biota and was the most productive foraging habitat 
available to the early modern humans that inhabited the famous archaeological sites along the current coast. 
We synthesize the palaeo-archival evidence and modeling results from this special issue, and other results, 
and propose a general model for the Last Glacial Maximum PAP, and offer suggestions as to conditions during 
marine isotope stages (MIS) 6 and 4. Unlike the region today, the PAP included abundant nutritious grassland, 
savanna-like floodplains, numerous wetlands, and a soft and highly dynamic coastline. Grasslands dominated 

the northern plains and fynbos shrublands the southern plains, both cut by broad meandering rivers with 
extensive floodplain woodlands and grasslands. The high productivity of the northern sector PAP supported a 

diverse plains fauna and rich habitats for humans living along its northern fringe, and during MIS 4 they had 
access to large ungulates on the grasslands, coastal resources, and plant foods from the plain and interior. The 

Holocene and historical contact period provide our current model of human and ecological conditions in the 
CFR region, but should be interpreted as a low-resource outlier. 
 
https://doi.org/10.1016/j.quascirev.2019.106161 
 
a African Centre for Coastal Palaeoscience, Botany Department, Nelson Mandela University, PO Box 77000,  Port Elizabeth, 
6031, South Africa 
b Department of Botany and Plant Sciences, University of California – Riverside, 900 University Ave, Riverside, CA, 92521, USA 
c Institute of Human Origins, School of Human Evolution and Social Change, PO Box 872402, Arizona State University, Tempe, 
AZ, 85287-2402, USA 

https://doi.org/10.1016/j.quascirev.2019.106161
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2. (Cawthra et al.) Geological and soil maps of the Palaeo-Agulhas Plain for the Last Glacial 
Maximum 

Hayley C. Cawthra a, b, *, Richard M. Cowling b, Sergio Andò c, Curtis W. Marean b, d 
 
Highlights 

 Geological and soil maps of the Last Glacial Maximum. 

 Visualisation of the extinct ecosystem of the Palaeo-Agulhas Plain, southern South Africa. 

 Fertile landscape compared to the present-day coastal foreland. 
 
Abstract 
The South African Cape South Coast is bordered by one of the broadest continental shelves in Africa. The 
Agulhas Bank, inshore shelf and presently exposed coastal plain make up the Palaeo-Agulhas Plain (PAP), 

though our area of study extends beyond this limit and as far inland as the first mountain belt. Quaternary sea 
levels have been significantly lower than at present for ∼90% of the Pleistocene, exposing a terrestrial 

ecosystem on what is now the submerged shelf. The presently drowned component makes up 94% of the total 
area of the PAP. Past work has hypothesised a contrast in character of this submerged landscape when 

compared to the subaerial environment. Here, we assimilate newly-acquired geophysical and geological 
datasets to produce geological- and soil maps from the Last Glacial Maximum on a scale of 1:750,000, covering 

an area of ∼55,000 km. Three broad geomorphic zones are defined, including the Western section from Cape 
Agulhas to Cape Infanta, the Central section from Cape Infanta to Knysna and the Eastern section extending 
eastward of Knysna. We demonstrate that Mesozoic sedimentary deposits crop out near the surface on this 
current-swept shelf and soils derived from siltstone and shale bedrock are prominent when the coast is up to 
64 km distant from the modern shoreline at its maximum point. Beyond this, weathered limestone dominates 
the substrate sequences on the Agulhas Bank. We show that the submerged landscape was a unique 
terrestrial environment and that there is no exact modern-day analogue in the region other than a small 
(∼70 km2) area located at the edge of the Agulhas Plain near Cape Agulhas, and map major contrasts in the 
geological, topographic and edaphic nature of the landscape from the onshore to the offshore. The expansion 
of this plain is coupled with exaggerated floodplains, meandering shallowly incised rivers and wetlands. The 

submerged shelf is dominated by fertile soils compared to the dissected onshore belt, and extensive 
calcareous dunefields extending up to 10 km inland from their associated palaeoshorelines covered much of 
the emergent shelf. Sedimentary bedforms may have obstructed or slowed drainage as suggested by leached 
palaeosols and carbonate mixing observed in petrographic thin sections and grain mounts. The data show a 
low-relief “plains” landscape, which contrasts strongly to the topographically complex contemporary coastal 
foreland. 
 
https://doi.org/10.1016/j.quascirev.2019.07.040 
 
a Geophysics and Remote Sensing Unit, Council for Geoscience Western Cape Office, PO Box 572, Bellville, 7535, South Africa  
b African Centre for Coastal Palaeoscience, Nelson Mandela University, PO Box 77000, Port Elizabeth, Eastern Cape 6031, 
South Africa 
c Department of Earth and Environmental Sciences, University of Milano Bicocca, PO Box 20126, Piazza della Scienza 4, Milan, 
Italy 
d Institute of Human Origins, School of Human Evolution and Social Change, PO Box 872402, Arizona State University, Tempe, 
AZ 85287-2402, USA 
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3. (Cawthra et al.) Seismic stratigraphy of the inner to mid Agulhas bank, South Africa 
Hayley C. Cawthra a, b, *, Peter Frenzel c, Annette Hahn d, John S. Compton e, L. Gander c, Matthias Zabel d 

 
Highlights 

• Seismic stratigraphy of the Agulhas Bank. 
• Seismic stratigraphy of the Palaeo-Agulhas Plain. 

• Radiocarbon dating of continental shelf marine cores. 
• Geological evidence for Pleistocene sea-level change. 

 
Abstract 
The inner to mid continental shelf of the Agulhas Bank, which forms part of the Palaeo-Agulhas Plain, is 
scattered with Pleistocene deposits. Their wide lateral extension is the expression of a flat underlying 
substrate, availability of accommodation space, and depositional processes in response to glacio-eustatic sea-

level change. We present seismic sub-bottom profiles up to 30 m deep, sediment cores up to 5 m in length 
and Pleistocene deposits that date back to Marine Isotope Stage (MIS) 7 from the inner to mid shelf between 

the Breede River in the West and Plettenberg Bay in the East. Radiocarbon and optically stimulated 
luminescence dates are integrated with microfossil analysis into a seismic stratigraphic model comprised of 

twenty Quaternary facies units within two depositional sequences bounded by shelf-wide unconformities. 
Sequence Boundary 1 (SB1) corresponds to the erosional unconformity with bedrock and SB2 to the MIS 2 

glacial lowstand. Incised palaeo-river channels are associated with both sequence boundaries and cored 
deposits also mapped seismically from estuarine, lacustrine and fluvial systems are grouped to represent the 

lower floodplain. The most pervasive stratigraphic pattern in these shelf deposits is made up of the 
depositional sequence remnant of the Falling Stage Systems Tract (FSST) forced regression from MIS 5e–2. The 

other dominant stratigraphic group is the Transgressive Systems Tract (TST) associated with the Post-glacial 

Marine Transgression. The TST makes up an almost equal proportion of deposits in both sequences in the 
sedimentological record as the FSST, despite the shorter temporal span of the TST. A Wave Ravinement 

Surface marks the rise in sea level from the Last Glacial Maximum in a landward direction. 
 

https://doi.org/10.1016/j.quascirev.2019.105979 
 
a Geophysics and Remote Sensing Unit, Council for Geoscience, PO Box 572, Bellville 7535, South Africa 
b African Centre for Coastal Palaeoscience, Nelson Mandela University, Port Elizabeth, South Africa  
c Institute of Geosciences, Friedrich Schiller University of Jena, Germany 
d MARUM Centre for Marine Environmental Sciences, University of Bremen, Germany 
e Department of Geological Sciences, University of Cape Town, South Africa 

 
 
4. (Jacobs et al.) The chronological, sedimentary and environmental context for the 
archaeological deposits at Blombos Cave, South Africa 
Zenobia Jacobs a, b, *, Brian G. Jones c, Hayley C. Cawthra d, e, Christopher S. Henshilwood f, g, Richard G. Roberts 
a, b  

 

Highlights 

 We report new single-grain OSL ages for MSA layers at Blombos Cave, South Africa. 

 We describe and date the geological successions around Blombos Cave. 

 We describe and interpret seismic profiles on the Agulhas Bank, offshore of the cave. 

https://doi.org/10.1016/j.quascirev.2019.105979
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 We correlate the onshore and offshore geological sequences with the cave sediments. 
 We examine how environmental changes regulated human occupation of Blombos Cave. 

 
Abstract 

The site of Blombos Cave (BBC) is well known for archaeological remains that have advanced our 
understanding of the development of modern human behaviour during the Middle Stone Age (MSA). 
Occupation of the cave occurred against a backdrop of landscape-scale environmental and sedimentary 
processes that provide the broader context for finer-scale interpretations of the site-formation history and 
archaeological patterns detected in the cave deposits. Aeolian and palaeosol sequences are abundant in the 
vicinity of BBC and these provide a partial view of the past landscapes available to the inhabitants of the cave. 
An important extension to the palaeo-landscape around BBC currently lies submerged on the Agulhas Bank, as 

sea levels were lower than at present for the entire period of human occupation of BBC. In this paper, we 
revisit the optically stimulated luminescence (OSL) chronology for the full sequence of sediment deposition 

inside BBC, increasing the number of dated samples to a total of 40 and revising the period of MSA occupation 
to between 97.7 ± 7.6 and 71.0 ± 5.7 ka (uncertainties at 95.4% probability). We describe the geological 
successions at four main areas around BBC, estimate the time of sediment deposition using OSL, and describe 
and interpret three seismic profiles on the Agulhas Bank, offshore of BBC. By correlating these onshore and 
offshore geological sequences with the sedimentary deposits inside BBC, we place the archaeological record 
within a landscape-scale chrono-stratigraphic framework to examine how environmental changes may have 
regulated the presence or absence of humans in the cave and surrounding terrain between about 100 and 70 
ka. 
 
https://doi.org/10.1016/j.quascirev.2019.07.032 
 
a Centre for Archaeological Science, School of Earth, Atmospheric and Life Sciences, University of Wollongong, Wollongong, 
New South Wales 2522, Australia  
b Australian Research Council (ARC), Centre of Excellence for Australian Biodiversity and Heritage, University of Wollongong, 
Wollongong, New South Wales 2522, Australia  
c GeoQuEST Research Centre, School of Earth, Atmospheric and Life Sciences, University of Wollongong, Wollongong, New 
South Wales 2522, Australia  
d Geophysics and Remote Sensing Unit, Council for Geoscience, Bellville 7535, South Africa  
e African Centre for Coastal Palaeoscience, Nelson Mandela University, Port Elizabeth 6031, South Africa 
f Evolutionary Studies Institute, University of the Witwatersrand, Johannesburg 2050, South Africa  
g SFF Centre for Early Sapiens Behaviour (SapienCE), University of Bergen, 5020 Bergen, Norway 

 
 
5. (Kraaij et al.) A fiery past: A comparison of glacial and contemporary fire regimes on the 
Palaeo-Agulhas Plain, Cape Floristic Region 
Tineke Kraaij a, b, *, Francois Engelbrecht c, Janet Franklin d, Richard M. Cowling b 
 
Highlights 

• We proposed Last Glacial Maximum (LGM) fire regimes for the Palaeo-Agulhas Plain based on climate 

simulations. 

• The severity of fire weather was higher during the LGM suggesting potentially more frequent fires than 
present. 

• Summer-autumn seasonality of fire weather was more pronounced than present. 
 

https://doi.org/10.1016/j.quascirev.2019.07.032
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Abstract 
Landscape-level fire governs vegetation structure and composition in the contemporary Cape Floristic Region 
(CFR) and was key to the existence of Middle Stone-Age hunter gatherers on the Palaeo-Agulhas Plain (PAP). 
However, virtually nothing is known about Pleistocene fire regimes of the CFR. We characterized the fire 
danger climate of the PAP during the Last Glacial Maximum (LGM; 19–26 ka BP) based on palaeo-climate 

simulations and explored the severity and seasonality of fire danger weather along west-east and coastal-
inland gradients across the PAP. We used knowledge of relationships between contemporary fire climate and 

contemporary CFR fire regimes to propose LGM fire regimes in relation to simulated LGM fire climate. We 
found that the severity of fire weather during the LGM across the PAP was significantly higher than present; 

mean fire danger index scores and the incidence of high fire danger days were greater, while the seasonality 
of fire weather was more pronounced, exhibiting summer-autumn fire regimes across the PAP. Although a 

more severe fire climate suggests potentially more frequent fires than present, slower fuel accumulation due 
to colder temperatures, reduced solar radiation and lower atmospheric CO2 may have partly countered this 

effect. Our proposed LGM fire regimes predict the vegetation of the PAP to have been dominated by fire 
tolerant, largely Mediterranean-climate formations such as fynbos, renosterveld and grassland, but is unlikely 

to have provided a driver for mass seasonal east-west migration of large grazers on the PAP. 

 
https://doi.org/10.1016/j.quascirev.2019.106059 

 
a School of Natural Resource Management, Nelson Mandela University, Private Bag X6531, George, Western Cape 6530, South 
Africa 
b African Centre for Coastal Palaeoscience, Nelson Mandela University, PO Box 77000, Port Elizabeth, Eastern Cape 6031, 
South Africa 
c Global Change Institute, University of the Witwatersrand, Johannesburg, Gauteng 2193, South Africa 
d Department of Botany and Plant Sciences, University of California e Riverside, 900 University Ave, Riverside CA 92521, USA 

 
 
6. (Cowling et al.) Describing a drowned Pleistocene ecosystem: Last Glacial Maximum 
vegetation reconstruction of the Palaeo-Agulhas Plain 

Richard M. Cowling a, *, Alastair J. Potts  a, Janet Franklin a, b, c, Guy F. Midgley d, Francois Engelbrecht e, Curtis W. 
Marean a, f  
 

Highlights 

 The extensive Palaeo-Agulhas Plain (PAP) was exposed at lower sea levels during glacials. 

 We developed a rule-based vegetation model. 

 The configuration of PAP vegetation was very different from the current coastal lowlands. 

 This would have supported the diverse megafauna typical of glacial periods. 
 
Abstract 
Pleistocene ecosystems provided the stage for modern human emergence. Terrestrial vegetation communities 
structure resources for human foragers, providing plant food, wood for fuel and tools, and fibre, as well as 
habitat for animal prey. The Pleistocene distribution of vegetation communities is seldom considered as a key 
constraint on hunter-gatherers foraging across the landscape. We used modern vegetation patterns along the 

Cape south coast to develop a rule-based model of the expected vegetation for a given soil type, precipitation 

regime and fire regime. We then applied this ruleset to present-day environmental conditions to test and 
validate the model. We also scaled the climate-vegetation ruleset to account for likely effects of low 
atmospheric [CO2] and lower temperature in the Last Glacial Maximum (LGM) on plant water use efficiency. 

https://doi.org/10.1016/j.quascirev.2019.106059
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The model was then used to postdict vegetation patterns for the LGM using palaeo-landscape reconstruction 
of geological substrata and soils, and palaeoclimate simulations. This palaeoscape comprised the extensive 
Palaeo-Agulhas Plain (PAP), which was exposed at lower sea levels during glacial periods. Our model predicts 
that the PAP was dominated by limestone fynbos in its southern part, and by shale grassland with cappings of 
dune fynbos-thicket mosaic in the north. Shale and sandstone fynbos were restricted to the western zone, 

which experienced a stronger winter rainfall regime during the LGM than at present. The entire PAP was 
dissected by broad and shallow floodplains supporting a mosaic of woodland and grassland on fertile, alluvial 

soils. This savanna-like vegetation, as well as shale grassland, are poorly represented in the modern landscape, 
and would have been capable of supporting the diverse megafauna typical of glacial periods. These 

Pleistocene periods would have presented a very different resource landscape for early modern human 
hunter-gatherers than the interglacial landscape such as is found in the Cape coastal lowlands today. 

 
https://doi.org/10.1016/j.quascirev.2019.105866 
 
a African Centre for Coastal Palaeoscience, Nelson Mandela University, Port Elizabeth, Eastern Cape 6031, South Africa  
b School of Geographical Sciences & Urban Planning, Arizona State University, P.O. Box 875302, Tempe, AZ, 85287-5302, USA  
c Department of Botany and Plant Sciences, University of California, Riverside, CA, 92507, USA  
d Department of Botany and Zoology, Stellenbosch University, Stellenbosch, Western Cape, 7602, South Africa  
e Global Change Institute, University of the Witwatersrand, Johannesburg, Gauteng, 2050, South Africa  
f School of Human Evolution and Social Change, Institute of Human Origins, Arizona State University, PO Box 872402, Tempe, 
AZ 85287-2402, USA 

 
 

7. (Grobler et al.) Plant diversity of Holocene dune landscapes in the Cape Floristic Region: 
The legacy of Pleistocene sea-level dynamics 
B. Adriaan Grobler a*, Hayley C. Cawthra a, b, Alastair J. Potts  a, Richard M. Cowling a 

 
Highlights 

• We use species–area analyses to explore plant diversity patterns in Cape coastal dunes. 
• The Pleistocene disturbance hypothesis explains the lack of a diversity gradient in dunes. 

• Dune floras are only marginally less diverse than adjacent inland floras. 
• The development of this species-rich dune flora was facilitated by the Palaeo-Agulhas Plain. 

 
Abstract 
Coastal dune landscapes are subject to harsh environmental conditions and, owing to Pleistocene sea-level 
fluctuations, comprise small, fragmented features. These environments present several challenges for plant 

colonization and persistence, and dune floras are therefore likely to be species-poor but endemic-rich. Here, 
we explore an explicitly historical hypothesis — the Pleistocene disturbance hypothesis — to explain patterns 
of plant diversity on Holocene dunes of the Cape Floristic Region (CFR). This hypothesis predicts that: (1) 

dunes would not show the west–east decline in diversity evident in inland habitats as the unique selective 
regime of the dune environment would override the evolutionary diversity patterns evident elsewhere in the 

CFR; (2) dune diversity would be lower than in adjacent, inland habitats that were not exposed to extreme 
disturbance regimes during the Pleistocene. We tested this by compiling regional-scale plant species diversity 

data from dune and interior lowland habitats of the southwestern and southeastern CFR and subjecting the 
data to species–area analysis. Our results were consistent with the Pleistocene disturbance hypothesis: 
diversity patterns of dunes did not differ between the southwestern and southeastern subregions, and interior 
sites were richer in species than dune sites. However, the difference in diversity between interior and dune 

https://doi.org/10.1016/j.quascirev.2019.105866
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sites (1.42×) was remarkably marginal. We propose that this is a consequence of the CFR's glacial 
physiography, where a large expanse of dune habitat was exposed at length along the Palaeo-Agulhas Plain 
during Pleistocene sea-level lowstands. This vast habitat area would have facilitated the development of a 
species-rich dune flora. 
 

https://doi.org/10.1016/j.quascirev.2019.106058 
 
a African Centre for Coastal Palaeoscience, Nelson Mandela University, PO Box 77000, Port Elizabeth, Eastern Cape 6031, 
South Africa 
b Geophysics and Remote Sensing Unit, Council for Geoscience, PO Box 572, Bellville 7535, South Africa 

 

 

8. (Esteban et al.) Palaeoenvironments and plant availability during MIS 6 to MIS 3 on the 
edge of the Palaeo-Agulhas Plain (south coast, South Africa) as indicated by phytolith 
analysis at Pinnacle Point 
Irene Esteban a, b, c, *, Curtis W. Marean b, d, Richard M. Cowling b, Erich C. Fisher a, b, d, Dan Cabanes  e, Rosa M. 

Albert b, c, f 

 

Highlights 

 Phytoliths can infer vegetation types distribution along the Cape south coast. 

 Phytoliths were considered a merged product of human behaviour and local vegetation. 

 Thicket and riparian were the most preferred vegetation types foraged for firewood. 

 Regional mosaic habitats were present at Pinnacle Point over time. 

 The Cape south coast experienced rapid biome shifts during the Pleistocene. 
 

Abstract 
The Cape south coast presents some of the world's most significant early modern human sites preserving 

evidence for complex human behaviour during the Middle Stone Age (MSA), and it is centrally located in the 
megadiverse Greater Cape Floristic Region. The extinct Palaeo-Agulhas Plain (PAP) once abutted this region, 

forming an important habitat for the subsistence strategies of past hunter-gatherers during the MSA. Here, we 
use phytoliths — amorphous silica particles that formed in cells of plants — extracted from archaeological 

deposits of two sites at Pinnacle Point (PP; cave 13B [PP13B] and site 5–6 [PP5-6]) to investigate the 
interactions between environments and hunter-gatherer foraging strategies along the Cape south coast 

during Marine Isotope Stage (MIS) 6 to MIS 3. To do this, we developed an analytical approach built on a 

modern plant and soil reference collection for using phytoliths  from archaeological deposits for 
palaeoenvironmental reconstructions. In the latter phases of MIS 6, phytoliths indicate shrubby vegetation, 

possibly limestone fynbos, which might have occurred in inland landscapes, and this was the area preferred 
for plant foraging practices by the inhabitants of PP13B. During MIS 4, phytoliths at PP5-6 indicate the 

presence thicket and riparian vegetation on the rocky cliffs and the exposed PAP, along with some type of 
fynbos vegetation above the actual coastal cliffs. During interglacials MIS 5(c-e) and MIS 3 when the PAP was 

less exposed, the phytolith record points towards a mosaic of habitats with fynbos and thicket/forest, but also 
a constant presence of vegetation with high grass content dominated by a mix of both C 3 and C4 species. Our 

data suggests a continuous inland regional mosaic of habitats with fynbos, thicket/forest and grassy 
vegetation that persisted during the glacial-interglacial periods. The changes observed in the phytolith record 

might be indicative of changes in plant foraging preferences along with slight vegetation movements in 
accordance with climate changes and sea level fluctuations. 
 

https://doi.org/10.1016/j.quascirev.2019.106058
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9. (Braun et al.) Comparison of climate and environment on the edge of the Palaeo-Agulhas 
Plain to the Little Karoo (South Africa) in Marine Isotope Stages 5-3 as indicated by 
speleothems 
Kerstin Braun a,b,c,d,*, Miryam Bar-Matthews b, c, Alan Matthews d, Avner Ayalon c, Tami Zilberman c, Richard M. 
Cowling b, Erich C. Fisher a, b, Andy I.R. Herries e, f, James S. Brink g, Curtis W. Marean a, b 

 

Highlights 

 The Little Karoo shows a close relation with the southern African interior. 

 The Cape coastal lowlands are connected with the east coast and Agulhas Current. 
 Southern South African speleothems show a consistent overall signal. 

 Summer rain and C4 grasses are higher in MIS 5b and MIS 4 than MIS 5a and MIS 3. 
 Hunter-gatherers had access to water, grassland faunas and fynbos biome in MIS 5-3. 

 
Abstract 
Given the steep present-day climatic gradients in southern South Africa, comparative studies of its coastal and 
inland paleoclimate provide important insight into the region's spatial climate dynamics. We present a 

comparative study of new speleothem stable oxygen (δ18O) and carbon (δ13C) isotopic composition from Efflux 
Cave (EC; 113–19 ka, hiatus between 105 and 94 ka) in the Little Karoo inland basin and Herolds Bay Cave 
(HBC; 93–62 ka) at the boundary between the Cape coastal lowlands and the Palaeo-Agulhas Plain. Gaussian 
kernel based cross-correlation analyses against palaeoclimate proxy records show that rainfall seasonality at 
EC is related to rainfall amount in the South African interior, whereas HBC is similar to the South African east 
coast. Our new proxy records, corroborated by archaeological evidence from the Cape coastal lowlands and 
the Little Karoo, suggest that in both regions, surface water was readily available and grassland ecosystems 
with variable amounts of C4 and C3 grasses as well as fynbos communities could be found nearby. Cross -
correlation analyses of the new records from EC and HBC compared to previously published speleothem 
records from southern South Africa show only limited statistical correlation. However, there are some 
similarities in overall trends of palaeoclimate change in the Cape coastal lowlands and the Little Karoo 
whereby Marine Isotope Stage (MIS) 5b (mainly Greenland Interstadial 22) and 4 generally have more summer 

rainfall and higher abundances of C4 vegetation than MIS 5a and MIS 3. 
 

https://doi.org/10.1016/j.quascirev.2019.06.025  
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10. (Sealy et al.) Climate and ecology of the palaeo-Agulhas Plain from stable carbon and 
oxygen isotopes in bovid tooth enamel from Nelson Bay Cave, South Africa 
Judith Sealy a, *, Navashni Naidoo a, c, Vincent J. Hare a, Simone Brunton a, J. Tyler Faith b 
 

Highlights 
• We trace isotopes in bovid tooth enamel and dental mesowear through MIS 2-1. 
• We correct for changes in C isotope fractionation with changing pCO2. 
• There were more C3 and fewer C4 grasses at LGM. 
• We infer a stronger (though not entirely) winter rainfall regime at the LGM. 
• Relevant to southern hemisphere climate dynamics over glacial/interglacial timescales. 

 

Abstract 
We measured δ13Cenamel and δ18Oenamel in 213 archaeological bovid teeth from Nelson Bay Cave (NBC), 

spanning the last 22 ka. We also recorded dental mesowear (occlusal relief [high versus low] and cusp shape 
[sharp, round, or blunt]) of all maxillary first and second molars from NBC. We use these values to explore 

glacial/interglacial shifts in bovid palaeoecology and to reconstruct aspects of the climate and environment of 

the Palaeo-Agulhas Plain. Our results indicate that at the time of the Last Glacial Maximum (LGM), there was a 
significantly greater proportion of C3 (winter-rainfall) grasses, although some C4 (summer rainfall) varieties 

were present. This conclusion is strengthened by correction for lower pCO2 at the LGM, leading to reduced 
carbon isotope fractionation in C3 photosynthesis. Terminal Pleistocene and Holocene grazers show a stronger 

C4 signal. Our findings are consistent with an eastwards extension of winter rainfall at the LGM, as proposed 
by some previous researchers. Beyond the broad distinction between browsers and grazers, δ13C values reflect 

species-specific dietary preferences. δ18O is more positive in browsers than grazers, probably due to their 
deriving a significant proportion of their water intake from evaporatively enriched leaf water. δ18O values do 

not show significant changes through time. The location of Nelson Bay Cave on the present-day interface 
between temperate and tropical weather systems means that this area is sensitive to past shifts in the relative 
importance of these systems. These findings therefore contribute to the reconstruction of past Southern 
Hemisphere climate dynamics on a glacial/interglacial time scale. 
 
https://doi.org/10.1016/j.quascirev.2019.105974 
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11. (Williams et al.) Micromammal and macromammal stable isotopes from a MIS 6 fossil 
hyena den (Pinnacle Point site 30, south coast, South Africa) reveal differences in relative 
contribution of C4 grasses to local and regional palaeovegetation on the Palaeo-Agulhas 
Plain 
Hope M. Williams a, Julia A. Lee-Thorp b, Thalassa Matthews c, Curtis W. Marean d, e, * 
 

Highlights 
 Stable isotopes δ13C and δ18O isotopes were measured on fossils from an MIS 6 paleontological site at 

Pinnacle Point. 
 Most of the micrommamals were accumulated by owls, while the macromammals were accumulated 

by brown hyenas. 

 Micromammal stable isotope data reflect local conditions, while macromammal  data reflect a broader 
scale. 

 Micromammal δ13C indicate a C3 vegetation at the ecotone of the Palaeo-Agulhas Plain and the Cape 
coastal lowland. 

 Macromammal δ13C indicate C3 grass with C4 grass more distant from the site itself on the Palaeo-
Agulhas Plain. 

 

Abstract 

Proxy records dating to marine isotope stage 6 on the south coast of South Africa are rare. This study presents 
integrated micromammal and macromammal stable isotope palaeoenvironmental  proxy data from one of the 
few MIS 6 fossil occurrences in the region, a fossil brown hyena (Parahyena brunnea) den, Pinnacle Point 30 

(PP30). Two predators with significantly different foraging ranges aggregated the large and small mammal 
components of the PP30 fossil assemblage. The large mammal specimens were brought to PP30 by Parahyena 

brunnea with an expansive daily foraging radius that focused on the Palaeo-Agulhas Plain. The micromammal 
taxa were deposited at the site primarily by the spotted eagle owl, Bubo africanus, with a foraging radius of 

∼3 km, and would have sampled the ecotone between the Palaeo-Agulhas Plain and the Cape coastal 
lowlands. The large and small mammal components of the PP30 assemblage thus sample palaeovegetation at 

different geographic scales; micromammal stable isotope data act as a proxy for local conditions, while 
macromammal data integrate information at a broader scale. Comparison of the stable carbon isotope data 

obtained from the micromammal and macromammal fossil specimens suggests that these two assemblage 
components intersected vegetation with differing proportions of C4 grasses. Micromammal δ13C proxy data 

indicates that, immediately local to the site, a C3 dominated vegetation was present, while the large mammal 
δ13C proxy data shows evidence of a vegetation community with a greater C 4 grass component that likely 
occurred somewhat more distant from the site itself on the Palaeo-Agulhas Plain. 
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e Institute of Human Origins, School of Human Evolution and Social Change, PO Box 872402, Arizona State University, Tempe, 
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12. (Matthews et al.) Past and present distributions and community evolution of Muridae 
and Soricidae from MIS 9 to MIS 1 on the edge of the Palaeo-Agulhas Plain (south coast, 
South Africa) 
Thalassa Matthews b, *, Curtis W. Marean a, b, Naomi Cleghorn c, b  
 
Highlights 

 The Palaeo-Agulhas Plain was populated by a unique flora and micromammalian fauna. 

 The micromammal population remained relatively unaffected by glacial-interglacial cycling. 

 Climate change cannot always be assumed to affect small mammal distributions. 

 The current biogeography of many micromammals differs to that of the past. 

 Current understanding of small mammal distributions is extremely poor and inaccurate.  
 
Abstract 

This paper reviews past and present distributions of murid (mice and rats) and soricid (shrew) species from the 
Pinnacle Point fossil sites PP5-6N, PP9C, PP13B, and PP30, as well as the coastal site of Knysna Eastern Heads 
Cave 1. The positioning of these sites on the edge of the Palaeo-Agulhas Plain resulted in the micromammal 

communities being exposed to rapid landmass changes through sea-level regressions and transgressions, as 
well as climatic and environmental fluctuations during glacial-interglacial cycling. Together, Pinnacle Point and 

Knysna preserve a composite coastal sequence from MIS 9 to MIS 1, and provide an opportunity to assess the 
long term sensitivity of micromammals to environmental change. Modern distributional information for the 
south coast region was obtained from owl pellet and small-carnivore scat assemblages, and extended the 
known current distributions of six murids. A uniform suite of micromammals was pervasive throughout all the 
fossil sites, during both glacial and inter-glacial cycling, and the composition of the majority of fossil 
micromammal assemblages remained unchanged, despite fluctuations in rainfall amount, seasonality, and the 
proportion of C3 versus C4 vegetation. This suggests an ability to adapt to, and cope with, climatic and 
environmental changes with relative ease. The fact that the fossil evidence indicates that many murid taxa 
occupied different ranges in the past, and, in some cases, had considerably more extensive ranges, and lived in 
a greater variety of habitats, raises a note of caution regarding using current biogeographies to elucidate 

palaeoenvironmental and climatic change, and for biogeographic and species distribution modelling.  
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13. (Cawthra et al.) Migration of Pleistocene shorelines across the Palaeo-Agulhas Plain: 
Evidence from dated sub-bottom profiles and archaeological shellfish assemblages 
Hayley C. Cawthra a, b, *, Robert J. Anderson b, c, Jan C. De Vynck b, Zenobia Jacobs  e, 
Antonieta Jerardino f, Katharine Kyriacou g, Curtis W. Marean b, d 
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Highlights 

 Changes to intertidal zones along Pleistocene palaeocoastlines and the affect on marine resources 
available to early humans. 

 Prevalence of dissipative beaches and mixed coasts on Pleistocene sea-level lowstands on the coast of 
the Palaeo-Agulhas Plain. 

 Contrasting palaeoshorelines to the modern Cape South Coast. 

 Alternating episodes of dune building and palaeosol development, expressed as planation surfaces in 
the seismic record. 

 Increased occurrence of dissipative beaches when sea level reaches a lowstand point of 47 m bMSL, 
and below. 

 Reflective beaches below this depth on the Palaeo-Agulhas Plain may have been associated with mixed 
rocky/sandy shorelines. 

 
Abstract 
Intertidal zones on shorelines are geologically complex features of the coastal plain, shaped by heterogeneous 

substrate lithologies. Palaeocoastlines have been heavily modified by sea-level change, ocean currents, wind, 
waves and swell. Rocks and sediments along intertidal zones create rich habitats for biogenic forms including 

shellfish, which are highly sensitive to subtle variations in underlying lithology. Here, we assess Pleistocene 
shoreline migrations on the south coast of South Africa in relation to fluctuating sea-levels and changes in 

sediment supply. The study area extends from Still Bay to Mossel Bay, South Africa, with a particular focus on 

Pinnacle Point. Our goal is to better understand the changes to the intertidal zone along these 
palaeocoastlines and how this may have affected marine resources available to early humans. We interpret 

marine geological records at select time slices along sub-bottom profiled transects that run perpendicular to 
the coast. We describe the character of specific shorelines to establish expectations of coastline character 

which we then compare to archaeological records at Pinnacle Point. We base our interpretations on (1) 
significant events in Pleistocene glacio-eustatic and depositional records, such as widespread deposition of 

coastal sand dunes at ∼90, ∼74 and ∼50 ka [MIS 5e–MIS 4], and (2) empirical evidence from high-resolution 
records of shellfish assemblages at the archaeological sites of PP13B and PP5-6. We demonstrate a prevalence 

of dissipative beaches and mixed coasts on Pleistocene sea-level lowstands on the coast of the Palaeo-Agulhas 
Plain. This differs significantly from the modern coastline with its significance of rocky shorelines.  

 
https://doi.org/10.1016/j.quascirev.2019.106107 
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14. (De Vynck et al.) The resilience to human foraging of intertidal resources on the south 
Cape coast of South Africa and the implications for pre-historic foragers 
Jan C. De Vynck a, *, Mark Difford a, b, 1, R. Anderson a, c, Curtis W. Marean a, d, Richard M. Cowling a, b, Kim Hill d 
 
Highlights 

• Resilience of the intertidal ecosystems of the Cape south coast to long term foraging by humans 
appears to be high. 

• Mobile mollusc species from a vast subtidal habitat replenish depleted areas that are accessible to 
intertidal foraging. 

• Aeolianite reefs are highly productive and resilient, being dominated by Turbo sarmaticus, a very 
mobile gastropod mollusc. 

• Aeolianite reefs formed the majority of the intertidal structure during changes of the ocean on the 

Palaeo-Agulhas Plain. 
 

Abstract 
The extent to which modern humans relied upon intertidal resources, and the impact that this food source 

had on their cognitive and social development, remains contentious. An outstanding question is whether such 
a resource could have provided a sufficiently reliable and essentially continuous supply of resources to 
support communities during the Middle Stone Age (MSA). The south Cape coast of South Africa contains 
abundant evidence dating back to 164,000 years ago (ka) to show that the intertidal zone of this area was 
highly productive and was intensively used by MSA humans. In this paper we present the results of an 

experimental approach to answering the question of whether resources could have been s ufficiently resilient 
to support communities similar in size to those of the Middle Stone Age. For a period of 10 months, we 

monitored the depletion of shellfish in the two dominant types of marine habitat (aeolianite and 
Table Mountain Sandstone) that occur on the south Cape coast, following intensive harvesting by indigenous 

foragers every two weeks or every four weeks. We found no evidence of lasting depletion in either type of 
habitat at either foraging frequency. We also found that replenishment of the foraged areas soon occurred 

(within two weeks) by repopulation from deeper water rather than by a long-shore movement. The most 
important prey species in this process was the highly mobile gastropod mollusk Turbo sarmaticus, which made 

up 81.9% of calorific harvest. Overall, mobile species made up 92.2% of the calorific harvest. Another factor 
that contributed to the resilience of the system is the nature of the coastline of the south Cape. This is 

characterised by extended shallow bathymetries of hard substrata that provide “pantries” of mobile 

invertebrates for restocking depleted intertidal habitats. We argue that the presence of such a reliable, easily 
procured, and nutritionally beneficial source of food may have played an important role in the development of 

more complex types of social behaviour than previously existed. 
 

https://doi.org/10.1016/j.quascirev.2019.106041 
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15. (Botha et al.) Return rates from plant foraging on the Cape south coast: Understanding 
early human economies 
M. Susan Botha a, Richard M. Cowling a, Karen J. Esler b, Jan C. de Vynck a, Naomi E. Cleghorn c, Alastair J. Potts 
a, * 
 
Highlights 

• We provide the largest published actualistic dataset on plant foraging returns. 
• Ninety different plant species were harvested. 
• Return rates showed little seasonal but marked spatial variation. 
• Plant foraging likely played an important role as fall-back or reliable staple food. 
• We provide the first quantified evidence of increased returns in post-fire fynbos. 

 

Abstract 
The Cape south coast of South Africa has attracted significant archaeological research because it hosts the 

earliest evidence of human cultural and material complexity. Furthermore, the now-submerged Palaeo-
Agulhas Plain provided habitat and resources for humans during the emergence of modern behavioural traits. 

Using a human behavioural ecology approach—optimal foraging theory—we sought to understand how this 
region’s flora may have contributed to the existence of early humans along the Cape south coast. We 
conducted monthly plant food foraging excursions over a two-year period in the seven main vegetation types 
that occur within the study area. Two (rarely three) local inhabitants harvested indigenous edible plant parts 
in 30-min foraging bouts. A total of sixty-eight participants (of Khoe-San descent), with knowledge on edible 

indigenous flora, contributed to 451 bouts. This study thus provides the largest published actualistic dataset 
on plant foraging returns. Without any prior knowledge of spatial resource density, the foragers harvested a 

total of 90 different edible species and obtained an overall mean (±SD) hourly return of 0.66 ± 0.45 kg/h or 
141 ± 221 kcal/h. Apart from renosterveld, where winter returns were higher compared to summer, all other 

vegetation types showed no seasonal difference in return rates. Plants, therefore, most likely played an 
important role as fall-back or reliable staple food in the Cape south coast. Edible resources were unevenly 

distributed spatially, with calorific returns ranging from 0 to 2079 kcal/h, with fewer — but productive — high-
density areas or “hotspots”. Sand fynbos (246 ± 307 kcal/h) and dune fynbos-thicket mosaic (214 ± 303 kcal/h) 

yielded significantly higher returns than other vegetation types (except for riparian). Prior knowledge of such 
hotspots, both within and amongst vegetation types, would have offered a significant foraging advantage. 

Finally, we provide the first quantified evidence that forager-extracted plant returns are significantly higher—

nearly three times higher—in recently burnt sand and limestone fynbos vegetation. This supports Deacon’s 
hypothesis that hunter-gatherers could have improved their return rates by purposely burning Cape 

vegetation (i.e. “fire-stick farming”) to give them access to temporally abundant geophyte "hotspots". We also 
demonstrate the current challenges when comparing plant return rates across different studies and discuss 

the benefits of using participants that are not full-time hunter gatherers. 
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16. (Faltein et al.) Atmospheric CO2 concentrations restrict the growth of Oxalis pes-caprae 
bulbs used by human inhabitants of the Paleo-Agulhas plain during the Pleistocene glacials  

Z. Faltein a, K.J. Esler b, G.F. Midgley c, B.S. Ripley a, *  
 

Highlights 

 Plants with underground storage organs (USOs) were likely a key carbohydrate source for humans 
during the Middle Pleistocene. 

 A USO species harvested by human gatherers, was grown at a range of CO2 concentrations from glacial 
to current. 

 Glacial CO2 concentrations almost halved the mass of bulbs produced, indicating reduced plant 
productivity and USO yields. 

 Atmospheric CO2 concentrations should be considered when extrapolating current anthropological 

studies to the past. 
 

Abstract 
Humans that inhabited the glacial refugia in the Cape Floristic Region are assumed to have harvested and 
consumed plant underground storage organs (USOs) as an important carbohydrate source during the Middle 
Pleistocene. Botha et al. (this issue), Singels et al. (this issue) and others have demonstrated the rich resource 
that such plants might offer to early human gatherers. However, such studies do not correct for the likely 
reduction in plant productivity and USO yields related to much reduced CO2 concentrations typical of 
Pleistocene glacial periods. To assess the need for such a correction, we grew Oxalis pes-caprae, a species 

harvested by the human gatherers, at a range of CO2 concentrations from glacial to current. Decreasing 
CO2 concentrations to glacial levels almost halved the mass of bulbs produced, while biomass was 

preferentially allocated to roots and shoots, which were not significantly decreased relative to plants grown at 
current CO2 concentrations. This would have major implications for estimating the potential  calorific return to 

foraging effort, as modelled using anthropological data and assuming that USO yields would be similarly 
affected. The model suggests that an almost doubled foraging effort would have been required at glacial 

compared to current conditions. This highlights the need to consider plant growth conditions and particularly 

atmospheric CO2 concentrations when extrapolating current anthropological studies to the past, which could 
be a major gap in understanding human dietary preferences in glacial conditions. 
 
https://doi.org/10.1016/j.quascirev.2019.04.017 
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17. (Venter et al.) Large mammals of the Palaeo-Agulhas Plain showed resilience to extreme 
climate change but vulnerability to modern human impacts 
Jan A. Venter a, b, d, *, Christopher F. Brooke a, b, Curtis W. Marean b, c, Herve Fritz a, d, 
Charles W. Helm b, e 

 
Highlights 

• This study explores terrestrial mammal community assemblages of a now drowned Pleistocene 
ecosystem, the Palaeo-Agulhas Plain. 
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• We use a novel approach by utilising modern knowledge of ecosystems to help us understand how 
systems functioned in the past. 

• The results provide insights on how large mammals survived extreme climate change. 
• The results from this study will be useful in understanding how species adapt to climate change and 

human impacts. 

 
Abstract 

Recent evidence indicates that the now submerged continental shelf, the Palaeo-Agulhas Plain (PAP), formed 
a novel ecosystem during periods of low sea level. This landscape provided nutrient-rich forage and habitats to 

a variety of large mammals. This is in contrast to the modern faunal assemblage found in the present-day Cape 
Floristic Region, which is dominated by landscapes with nutrient-poor soils and unpalatable plants. We used 

archaeological and paleontological records for the region to reconstruct past large mammal communities. We 
build on this approach by using modern knowledge of ecosystems and ecosystem processes to help us 

understand how systems functioned in the past. We reconstruct species communities for the PAP of the last 
300 ka and investigate potential gaps in the record using Hutchinson's weight ratio theory. We then compare 

the results to modern occurrences of mammals on the Cape South and West Coasts and the Serengeti (a 

comparable migratory system) using general linear models. Both sea-level and sampling effort influenced 
species richness in both the South and West coast regions during the last seven marine isotope stages. In the 

South coast we observed a decrease in species richness during intermediate sea levels which indicates 
patterns of use by early humans and habitat availability. Large mammals showed an extraordinary resilience to 

extreme habitat loss and survived as refugee species during high sea levels and low habitat availability. 
However the combination of habitat loss and modern human weapons were the cause of severe extinction 

rates during the last 400 years. 
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18. (Helm et al.) Pleistocene vertebrate tracksites on the Cape south coast of South Africa 
and their potential palaeoecological implications 
Charles W. Helm a, b, *, Hayley C. Cawthra a, c, Richard M. Cowling a, Jan C. De Vynck a, Martin G. Lockley d, Curtis 
W. Marean a, e, Guy H.H. Thesen a, Jan A. Venter a, f  
 

Highlights 

 Well over 100 Pleistocene tracksites have been identified on the Cape south coast. 

 These sites complement data from the traditional body fossil record. 

 Some of these tracks were made by extinct species or subspecies. 
 These tracksites may have palaeoecological implications for the Palaeo-Agulhas Plain. 
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Abstract 
Body fossil remains usually provide the main palaeontological resource for palaeoecological studies. Ichnology 
has the capacity to independently complement such data. Fossil tracksites provide a direct record of animals 
whose tracks have been preserved, and with regard to the Palaeo-Agulhas Plain they have direct relevance in 
considering palaeoecology. While biases may be present in ichnological data, they are different from the 

biases inherent in traditional body fossil studies. A ground survey along a 350 km portion of the Cape south 
coast, between Arniston in the west and Robberg in the east, identified well over a hundred-and-thirty 

ichnofossil sites in Late Pleistocene coastal aeolianites and lithified foreshore deposits. Some of these tracks 
were made by extinct species or subspecies. In other cases these tracksites demonstrate spatial range 

extensions of extant species, when compared with data available from body fossils or historical records. These 
sites include the largest and best preserved archive of Late Pleistocene hominin tracks thus far described. The 

tracksites occur on the margin of the Palaeo-Agulhas Plain, which may allow for palaeoenvironmental 
conclusions to be drawn regarding Late Pleistocene conditions on this extinct landscape. We summarize the 

most important sites, discuss the limitations and challenges of ichnological studies, and provide perspectives 
on future work. 
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19. (Hodgkins et al.) An isotopic test of the seasonal migration hypothesis for large grazing 
ungulates inhabiting the Palaeo-Agulhas Plain 
Jamie Hodgkins a, *, Curtis W. Marean b, c, Jan A.Venter b, d, Leesha Richardson e, Patrick Roberts f, Jana Zech f, 
Mark Difford b, Sandi R. Copeland g, Caley M. Orr a, h, Hannah May Keller a, i, B. Patrick Fahey c, Julia A. Lee-

Thorp j 
 

Highlights 

 The now submerged South African continental shelf once formed its own ecosystem, the Palaeo-
Agulhas Plain (PAP) where humans lived and foraged. 

 This area of South Africa is home to some of the earliest clearly human associated occupations 
anywhere in Africa. 

 δ13C and δ18O of serially-drilled teeth from herbivores show the PAP could support herbivore 
populations year-round. 

 The PAP provided an ecologically rich ecosystem ideal for human inhabitants, and human evolution.  
 

Abstract 
The Greater Cape Floristic Region of South Africa was critical to the evolution of early modern humans (Homo 
sapiens) during the Pleistocene. The now submerged continental shelf formed its own ecosystem, the Palaeo-
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Agulhas Plain (PAP), where early humans lived and foraged. Grazing animals living on the plain might have 
migrated east and west tracking seasonally varying rains—a hypothesis tested here by examining δ13C and 
δ18O of serially-drilled teeth from seven ungulate genera: Alcelaphus, Connochaetes, Antidorcus, Redunca,  
Damaliscus, and Hippotragus. Modern observations and paleoecological reconstructions indicate that summer 
rainfall areas to the east have more C4 grasses while the winter rainfall areas to the west have more 

C3 grasses, and that summer and winter rains differ in δ18O. Thus, we analyze δ13C and δ18O preserved in 
herbivore teeth from the site of PP30 (a hyena den dating to ∼151 ka) to infer diet and water source 

throughout tooth formation. On a generic level, none of the samples exhibit δ13C or δ18O values that differ 
significantly from a taxon that likely foraged locally through the year (Southern reedbuck,  Redunca arundium). 

Overall, results indicate that the PAP could support herbivore populations year-round without substantial 
migration, providing an ecosystem ideal for human inhabitants. 
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20. (Rishworth et al.) Peritidal stromatolites as indicators of stepping-stone freshwater 
resources on the Palaeo-Agulhas Plain landscape  
Gavin M. Rishworth a, ∗, Hayley C. Cawthra b, c, Carla Dodd a, d, Renzo Perissinotto a  
 

Highlights 

 Access to perennial freshwater restricts early modern human distribution. 

 Groundwater seepage supplies dependable freshwater. 

 Peritidal stromatolites form at some modern South African groundwater seepage points. 
 The occurrence of such structures is assessed for the Palaeo-Agulhas Plain (PAP). 

 Groundwater seepage was likely an accessible coastal freshwater resource on the PAP. 
 

Abstract 
Natural sources of freshwater are a limiting feature to the distribution of terrestrial species that rely on 

regular hydration, especially in coastal environments. Early modern humans would similarly be restricted by 
water supply and likely would have congregated or settled in close proximity to permanent water bodies such 

as beyond the estuarine extent of large rivers. However, along the modern south coast of southern Africa, for 
example, distances between freshwater from rivers can exceed what would be convenient daily walking limits. 

In the absence of alternative water supply, or a means of water storage, these distances would preclude 

human settlement beyond river borders. Recent discovery of living peritidal stromatolites  forming along the 
southern South African coastline suggest a potential alternative water source. These unique ecosystems form 
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only at locations where groundwater rich in calcium carbonate meets periodic marine intrusion along the 
coastal margin. Calcium carbonate is precipitated by cyanobacteria and sediment is trapped by diatoms, 
primarily, to form layered deposits that preserve into the fossil record. Critical to the formation and growth of 
these stromatolites is a fresh, uninterrupted supply of groundwater. During their growth, the peritidal 
stromatolites accumulate and retain this freshwater through the formation of rimstone dams and barrage 

pools at the seaward margin of neocoastal geological outcrops. Recognising the presence of permanent water 
sources other than rivers for early humans is challenging; however, these stromatolites provide a clear 

signature of an alternative water resource. Here we review the modern prevalence of peritidal stromatolites 
in this region, of which approximately 540 are known along a 200 km stretch of South Africa’s  southern 

coastline featuring only 11 estuaries. This is linked to features (cf. rimstone dams and barrage pools) 
resembling peritidal stromatolites in the adjacent Palaeo-Agulhas Plain landscape using multibeam 

echosounder and side-scan sonar data and contextualised as a possible water resource for early modern 
humans. 
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21. (Wren et al.) The foraging potential of the Holocene Cape south coast of South Africa 
without the Palaeo-Agulhas Plain 
Colin D. Wren a, *, Susan Botha b, Jan De Vynck b, Marco A. Janssen c, Kim Hill d, Eric Shook e, Jacob A. Harris d, 
Brian M. Wood f, Jan Venter b, h, Richard Cowling b, Janet Franklin g, Erich C. Fisher b, d, Curtis W. Marean b, d  
 

Highlights 

 Agent-based model of Later Stone Age human foraging in coastal South Africa. 
 Reconstructed food resource landscape including mammals, shellfish, and plants. 

 Sustainable population is under 20 individuals/100 km^2. 
 Long foraging days (10 + hours per day) and small groups needed to survive. 

 Edible plants, including USOs, make up 80% or more of the diet. 
 

Abstract 
The Palaeo-Agulhas Plain formed an important habitat exploited by Pleistocene hunter-gatherer populations 

during periods of lower sea level. This productive, grassy habitat would have supported numerous large-
bodied ungulates accessible to a population of skilled hunters with the right hunting technology. It also 
provided a potentially rich location for plant food collection, and along its shores a coastline that moved with 
the rise and fall of sea levels. The rich archaeological and paleontological records of Pleistocene sites along the 
modern Cape south coast of South Africa, which would have overlooked the Palaeo-Agulhas Plain during 
Pleistocene times of lower sea level, provides a paleoarchive of this extinct ecosystem. In this paper, we 

present a first order illustration of the “palaeoscape modeling” approach advocated by Marean et al. (2015). 
We use a resourcescape model created from modern studies of habitat productivity without the Palaeo-
Agulhas Plain. This is equivalent to predominant Holocene conditions before recent landscape modifications 
for farming. We then run an agent-based model of the human foraging system to investigate several research 
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questions. Our agent-based approach uses the theoretical framework of optimal foraging theory to model 
human foraging decisions designed to optimize the net caloric gains within a complex landscape of spatially 
and temporally variable resources. We find that during the high sea-levels of MIS 5e (+5–6 m asl) and the 
Holocene, the absence of the Plain left a relatively poor food base supporting a much smaller population 
relying heavily on edible plant resources from the current Cape flora. Despite high species diversity of plants 

with edible storage organs, and marine invertebrates, encounter rates with highly profitable resources were 
low. We demonstrate that without the Palaeo-Agulhas Plain, human populations must have been small and 

low-density, and exploited plant, mammal, and marine resources  with relatively low caloric returns. The 
exposure and contraction of the Palaeo-Agulhas Plain was likely the single biggest driver of behavioural 

change during periods of climate change through the Pleistocene and into the transition to the Holocene.  
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procurement to the Pinnacle Point Middle Stone Age record, Western Cape, South Africa 
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Highlights 
 Incorporates marine geophysics survey data with agent-based modeling simulations of foraging 

behavior. 
 Applies a neutral model of stone tool raw material procurement to a landscape with three different 

modeling states. 

 Study focuses on the stone tool raw material record of the Late Pleistocene locality of Pinnacle Point, 
South Africa. 

 Finds little support for random walk explaining the raw material pattern during three different Marine 
Isotope Stages. 

 
Abstract 

The Palaeo-Agulhas Plain (PAP), when exposed, presented Middle Stone Age (MSA) foragers at Pinnacle Point 
(PP) on the South Coast of South Africa with new sources of raw materials to make stone tools. Sea -level 

fluctuations and the changing size of the Paleo-Agulhas Plain throughout the Pleistocene PP record ∼165 ka to 
50 ka would have altered the availability of different resources, thus potentially forcing new raw material 
procurement strategies. The relative frequencies of raw material throughout the PP sequence shows that 
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frequencies of raw material types did change, especially after 90 ka. What caused these changing frequencies 
is debated and centers on whether targeted procurement of specific raw materials was  the cause, or if simple 
raw material availability and abundance due to the changing environmental context in conjunction with 
opportunistic procurement drove such shifts. The application of a neutral model of stone raw material 
procurement presented here evaluates whether random walk in the region surrounding the PP site during 

different coastline configurations (Marine Isotope Stage 6, 5, and 4) explains the observed shifts in raw 
material usage. Put differently, did opportunistic acquisition of raw materials during random walk in these 

different environments cause the observed raw material pattern? Model simulations and a sensitivity analysis 
provide no convincing evidence that observed raw material frequencies at PP resulted from opportunistic 

acquisition during random walk. 
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