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C O N F E R E N C E  A N D  W O R K S H O P  V E N U E S  

 
Main Conference Venue: Louis Leakey Auditorium, National Museums of Kenya, Museum Hill Road, 

Ngara/Parklands, Nairobi, Kenya 

GPS Coordinates: 

1.273967S, 36.814495E 

  

Workshops and meetings venues:  

1. National Museums of Kenya 

2. Chiromo Campus, University of Nairobi , Chiromo/Riverside Drive Riverside, Nairobi, Kenya 

 

Directions 

To reach National Museum from the Jomo Kenyatta International Airport, proceeed on Mombasa Road onto 

Uhuru Highway and get into Museum Hill at the Professor Wangari Mathai Road interchange. Turn right onto the 

4th exit at the underpass to get to the National Museum of Kenya Main Gate at Museum Hill on your left. 

 

 

Louis Leakey Auditorium  

On the left after you enter the gate. You will be directed at the entrance. 

 

We will provide directions to Workshop Locations on Museum and University Campus compounds during the 

Conference. 
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A F Q U A  

 

For some time we have realised that there is a large gap between the four-yearly INQUA International 

Congresses and the local conferences of INQUA Members. We therefore have great pleasure in 

announcing the first continent-wide conference on the African Quaternary (AfQUA). We invite you to 

share your ideas, discuss, learn, develop projects from local to continental scales, and meet 

colleagues from across Africa and the world. The conference will include invited plenary talks on 

topics of particular importance, sessions with regular talks and poster sessions. Further, AfQUA 

recognises and specifically address the difficulties in communication when working in Africa. While 

these impediments can make things difficult for established researchers, they are even more serious 

for young scientists who are trying to learn their discipline and develop their careers. To address 

these problems, a series of training workshops is scheduled for the second half of the conference. 

These will cover a range of topics, some practical and some academic, but all addressing skills that 

Quaternary scientists need to advance and express their science. 

 

We hope AFQUA continues as a vibrant forum for African Quaternary research, and we value and 

look forward to your continued participation. 

 

 

Brian Chase 

Scientific Director of AfQUA 
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P R O G R A M M E  

 

Saturday, 14 July 2018 

9:00 – 10:30 Registration Opens 

      

10:30 - 11:00 General Assembly 

      

11:00 – 12:00 Plenary 
A.S. Cohen: Transforming our understanding of Quaternary 
environments in Africa through continental scientific drilling 

      

12:00 - 13:45 Lunch 

      

    
Oral Session #1: East Africa (Chairs: Fredrick Manthi, Job Kibii) 

 

      

13:45 - 14:00   
J. Munyiri, J. Mwangi: Archaeological collection and data 
management at the Archaeology Section, Earth Sciences Department. 
National Museums of Kenya 

14:00 - 14:15   
J.-P. Brugal, J. Saarinen, J. Kibii, C.S. Feibel, L. Arppe: Integrative 
paleoecological studies on Deinotherium skull from West Turkana, 
Kenya 

14:15 - 14:30   
V.M. Iminjili: The Utility of Refined δ13C Values in Hominin 
Paleoecology 

14:30 - 14:45   
A. Jansen, O. Mwebi, S. Brown, F. Gatwiri, V. Onduso, E. Ndiema: 
African Faunal Identifications through Zooarchaeology by Mass 
Spectrometry (ZooMS) 

14:45 - 15:00   

J. Lewis, J.-P. Brugal, R. Quinn, L. Leakey, M. Leakey, S. Harmand: 
New Plio-Pleistocene remains of Camelus (Mammalia, Camelidae) 
from the Nachukui and Koobi Fora Formations (Turkana Basin, Kenya), 
and implications for reconstructing hominin paleoenvironments  

15:00 - 15:15   
F.K. Manthi: A preliminary report on the Middle Pleistocene sites in 
Natodomeri, northwestern Kenya 

      

15:15 - 16:00 
Coffee Break and Poster Session 1: a) East Africa, b) The environmental context 

for hominin evolution and dispersal  

      

    
Oral Session #2: The environmental context for hominin evolution 

and dispersal (Chairs: Frank Schäbitz & Christine Ogola) 

      

16:00 - 16:15   

F. Schäbitz, S. Opitz, V. Foerster, A. Asrat, A. Deino, D.M. 
Deocampo, W. Duesing, C. Günter, A. Junginger, A.S. Cohen, H.F. 
Lamb, M.J. Leng, J.R. Dean, H.M. Roberts, C.B. Ramsey, M.H. 
Trauth & HSPDP Science Team: The Chew Bahir sediment record: 
wet-dry fluctuations and their possible influence on Homo sapiens 
mobility during the last 200 ka 

16:15 - 16:30   
A.K. Behrensmeyer, A. Deino, and R. Potts: An outcrop record of 
rapid paleoenvironmental change in the Quaternary of the southern 
Kenya Rift System 

16:30 - 16:45   
V. Muiruri: Late Quaternary Diatom and Palynomorph stratigraphies 
and Palaeoenviroments of the Koora Graben and Lake Magadi Basin, 
Kenya Rift Valley 
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16:45 - 17:00   

R. Potts, R. Dommain, J. Moerman, R. Kinyanjui, R.B. Owen, E. 
Beverly, A.K. Behrensmeyer, Y. Garcin, S. Riedl, A. Deino, B. 
Keller, and the Olorgesailie Drilling Project Research Group: High-
resolution environmental record of the Acheulean-to-Middle Stone Age 
transition in the southern Kenya rift 

17:00 - 17:15   

F. Henselowski, K. Kindermann, N. Klasen, C. Willmes, R. 
Eichstädter, N. Frank, O. Bubenzer: Egypt during the Last Interglacial 
period and its implications for AMH dispersal: New environmental and 
on-site investigations in the Eastern Desert 

17:15 - 17:30   
D.D. Stynder: The environmental context of the mid-Pleistocene 
hominin occupation of South Africa’s south west coast 

      

18:00 - 20:00 Ice Breaker 

      

Sunday, 15 July 2018 

      

    
Oral Session #3: East Africa (Chairs: Fredrick Manthi, Job Kibii, 

Charlse Twesigye) 

      

8:00 - 9:00   Registration 

      

9:00 - 9:15   
T.C. Johnson, M. A. Berke, I. Castaneda, C. Lane, C. A. Tryon, N. 
Blegen, J. T. Faith, E. J. Beverly: Should We Drill Lake Victoria? 

9:15 - 9:30   
M. Nakayiki: Environmental history of selected satellite lakes of Lake 
Victoria in the Holocene period - Evidence based on phytolith analysis 

9:30 - 9:45   
M.A. Berke, D. Cheah, F. Peterse, L. van Bree, K. Nierop: A Gas 
from the Past: Organic Geochemical Records of Paleo-limnic Eruptions 
at Lake Kivu 

9:45 - 10:00   

C.K. Twesigye, J. Katswera, T. Nzanzu,  H. Ashaba, G. Kwikiriza, A. 
Mutayomba, R. Sabimana: The impacts of Quaternary climatic 
changes and geological tectonics on the evolution and distribution of 
flora and fauna of East Africa 

10:00 - 10:15   

(H.) J.L. van der Lubbe, C.C. Beck, C.S. Feibel, M.J. Sier, G. 
Dupont-Nivet, P. Coster, C. Langereis, A.S. Cohen, D. Olago, 
J.C.A. Joordens: Climate-driven dynamics of early Pleistocene Lake 
Lorenyang (Turkana Basin, Kenya) inferred from strontium isotopes 

      

10:15 - 11:00 Break 

      

11:00 – 12:00 Plenary 
S.E. Nicholson: African climate change: using modern systems to 
understand past climates 

      

12:00 - 14:00 Lunch 

      

Oral Session #4: Southern Africa (Chairs: Brian M. Chase & Lynne J. Quick) 

      

14:00 - 14:15   
S. Woodborne, G. Hall, C. Winterbach, E. Razanatsoa, T. Hamilton, 
Roxana Patrut, C. Jones, X. Zhang: An update on the δ13C rainfall 
proxy records from southern African trees 

14:15 - 14:30   
A. Nhundu: Climate change and cultural dynamics during the late 
Holocene on the greater Mapungubwe landscape: foragers, farmers 
and the environment 
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14:30 - 14:45   
M. Pickford: Early Human activity at Cascade Tufas in an arid 
environment – the case of Kaokoland, Namibia 

14:45 - 15:00   
G. Avery, R.G. Klein: Palaeontological Awareness Training, 
Monitoring a Win-Win for the local Community and Palaeontology: The 
Saldanha Bay-Pepper Bay Harbour Revetment Project 

15:00 - 15:15   
M. Chevalier, B.M. Chase: Differentiating rainfall amount from aridity 
in palaeoreconstructions 

      

15:15 - 16:00 
Coffee Break and Poster Session 2: a) southern Africa, b) Quantitative 

palaeoclimatology, modelling and data-model comparisons 

      

Oral Session #5: Quantitative palaeoclimatology, modelling and data-model comparisons 
(Chairs: Manuel Chevalier and Qiong Zhang) 

      

16:00 - 16:15   
M. Claußen, S. Egerer, A. Dallmeyer, V. Groner, J. Bader: The 

heterogeneous dynamics of the African Humid Period - reconciling 
proxy data through model simulations 

16:15 - 16:30   
Q. Zhang, E. Berntell, Q. Li: West African rainfall variability in a last 
millennium simulation 

16:30 - 16:45   
A.A.M. Salih, F.S.R. Pausata, Q. Zhang, and M. Tjernström: 
Lagrangian and Eulerian tracing of Sahelian-Sudan’s moisture sources  

16:45 - 17:00   
V. Hare: Atmospheric CO2 effect on stable carbon isotopes and 
implications for proxy records of Quaternary African palaeoclimates 

17:00 - 17:15   

R. Dommain,S. Riedl, B. Bookhagen, P. deMenocal, A. Deino, L. 

Olaka, Rick Potts, M. Strecker: Fluvial connectivity of Kenyan rift 

lakes during the early Holocene: implications for paleoclimate 

reconstructions 

      

17:15 onwards   Discussion Group Meetings - to be announced 

      

Monday, 16 July 2018 

      

Fieldtrips 

      

Tuesday, 17 July 2018 

      

Oral Session #6: African Archaeological Landscapes (Chairs: Sallie Burrough, Jason Lewis, 
Kathryn Ranhorn, David Thomas & Christian Tryon) 

      

8:00 - 9:00   Registration 

      

9:00 - 9:15   
C.E. Cordova: The methodology of Karl Butzer work in the 
reconstruction of African prehistoric landscapes: Examples from 
publications, field notes, sketches, and photographs 

9:15 - 9:30   

D.S.G. Thomas, S.L. Burrough, D.J. Nash, S. Staurset, S. Coulson, 
S. Mothulatshipi, J. Allin: The Muddy Lake Stone Age of the Kalahari: 
impacts of Late Quaternary hydrological shifts on human mobility and 
landscape use 

9:30 - 9:45   
L. Ngari: Archaeological Investigation of two LSA sites in North 
Western side of Lake Magadi Basin 
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9:45 - 10:00   

D.J. Nash, Jake Ciborowski, David S.G. Thomas, Sallie L. 
Burrough, Sigrid Staurset, Sheila Coulson, Sarah Mothulatshipi, 
Josh Allin: Mapping Stone Age mobility in the Middle Kalahari 
using geochemical fingerprinting of silcrete artefacts 

10:00 - 10:15   
C.K. Okeny: Long Term Human-Environment Interactions: 
Understanding Palabek Cultural Landscapes in the Last 2000 Years 

      

10:15 - 11:00 Break 

      

11:00 – 12:00 Plenary 
B. Vannière and D. Colombaroli - The Global Paleofire Working 
Group and the Global Charcoal Database: review, challenges and new 
insights for tropical fire paleoecology in Africa 

      

12:00 - 14:00 Lunch 

      

Oral Session #7: Africa on Fire: state-of-the-art and perspectives about fire history, fire 
ecology and fire-vegetation-climate interactions across tropical biomes (Chairs: Daniele 

Colombaroli & Boris Vannière) 

      

14:00 - 14:15   
E. Eca Majaliwa: The impact of vulnerability caused by bushfire on the 
life of local communities Munene case of studies in the Eastern part of 
DRCongo. 

14:15 - 14:30   
C.E. Cordova, L Scott: The paleofire record of Lake Ngami, 
Botswana, in the context of pollen, coprophile spores, and phytolith 
proxies (18,000 to present)  

14:30 - 14:45   
W.D. Gosling, C.S. Miller, A.C.M. Julier: Fire and the development of 
woody vegetation in equatorial West Africa during the last c. 520,000 
years 

14:45 - 15:00   
L. Bremond, C. Favier, S. Bodin, R. Oslisly: Charcoal shapes as 
proxy of savanna burned biomass quality 

15:00 - 15:15   
J. Oloukoi, I. Yabi: Spatio-temporal analysis of vegetation fires in the 
soudano-guinea transition zone of Benin and Nigeria 

15:15 - 15:30   
A. Razafimanantsoa, L. Gillson, W. Bond: Fire and its impact on 
vegetation dynamics in central highlands Madagascar over the last 
9000 years  

      

15:30 - 16:15 
Coffee Break & Poster Session 3: a) West Africa, b) Africa on Fire: state-of-the-art 

and perspectives about fire history, fire ecology and fire-vegetation-climate 
interactions across tropical biomes 

      

Oral Session #8: southern Africa  (Chairs: Margaret Avery and Stephan Woodborne) 

      

16:15 - 16:30   
M.A. Berke, A.K. Taylor, I.S. Castaneda, I.R. Hall, S.R. Hemming, 
L.J. Levay: Pliocene paleoclimate of southeastern Africa  

16:30 - 16:45   
S.J. Burrough, J. Singarayer, C. Williams, M. Hipondoka, R. 
Bryant, F. Eckardt: Desert lakes in the late Quaternary: Hydroclimate 
variability in the southern African interior 

16:45 - 17:00   
B.M. Chase, A.S. Carr, A. Boom, M. Chevalier, F. He, M.E. 
Meadows, T.M. Shanahan, N. Ogle, E.M. Niedermeyer, P.J. Reimer: 
Controls on Namib Desert hydroclimate over the last 50,000 years 
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17:00 - 17:15   

M. Simon, M. Ziegler, I.R. Hall, S. Barker, D. Babin, S.R. Hemming, 
M.Y. Cai, T. Liu, S. Goldstein, F.J. Jimenez Espejo, C. Lear, A. van 
der Meer, G. van der Molen: Agulhas Current variability across 
timescales and its impact (or not) on southeast African environments 

17:15 - 17:30   
L.J. Quick, B.M. Chase, M.E. Meadows, T. Haberzettl: 
Reconstructing palaeoenvironments in South Africa's Cape Floristic 
Region: A palynological approach 

      

17:30 onwards   Discussion Group Meetings - to be announced 

      

Wednesday, 18 July 2018 

      

Oral Session #9: African Archaeological Landscapes (Chairs: Sallie Burrough, Jason Lewis, 
Kathryn Ranhorn, David Thomas & Christian Tryon) 

      

8:00 - 9:00   Registration 

      

9:00 - 9:15   
D.S.G. Thomas: African Quaternary landscapes: the contribution of 
A.T. (Dick) Grove 

9:15 - 9:30   
P.M. Bushozi: Patterns of technological innovations and behavioural 
changes in the MSA at Mumba rock-shelter, northern Tanzania 

9:30 - 9:45   
E. Kyazike: Human environmental interactions in the Kansyore Island 
landscape, western Uganda 

9:45 - 10:00   
K. Ranhorn, I. Patania, J. Ogutu, H. Mashaka, S. Molel, N. Munisi, 
J. Lewis, C.Tryon: Landscape archaeology in Kondoa: views from 
Kisese II Rock Shelter 

10:00 - 10:15   
R. Kinyanjui, E.K. Ndiema, P.W. Kiura, D. Braun, M. Bamford: 
Holocene Environmental reconstruction from the Galana Boi 
Formation, East Turkana 

      

10:15 - 11:00 Break 

      

11:00 – 12:00 Plenary 
D Nash - Learning from the past, looking to the future: the role of 
historical analyses in climate change adaptation research in Africa 

      

12:00 - 14:00 
Lunch & Poster Session 4: a) African Archaeological Landscapes, b) Dating and 

correlation of African archives of environmental change and archaeology 

      

Oral Session #10: East Africa (Chairs: Julius Lejju, Charlse Twesigye) 

      

14:00 - 14:15   

V. Terwilliger, Z. Eshetu, M.l Power, E. Looby, J. Jacob, C. Le 
Milbeau, P. Adderley, Y. Lin, M. Fogel, A.C. D’Andrea: Challenges 
to Assessing the Resilience to Environmental Change of the Horn of 
Africa’s Ancient Civilisations  

14:15 - 14:30   
Z. Eshetu, T. Kahsay, V. Terwilliger, M. Power, E. Looby, M. Fogel, 
Y. Lin, A.C. D’Andrea: Reconstructing spatial and temporal changes 
in Holocene vegetation in a region with powerful ancient civilizations  
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14:30 - 14:45   
E. Mbua: Patterns of Middle and Late Pleistocene Human Evolution in 
Africa 

14:45 - 15:00   
T.J. Biginagwa, B.B. Mapunda and E.B. Ichumbaki: Socio-cultural 
dynamics in the East African interior from the late-first to early-second 
millennium CE: Archaeological exploration in south-western Tanzania 

15:00 - 15:15   
E. Penina: Who were the makers of Engaruka techno-cultural 
complex? Testing the Sonjo hypothesis 

15:15 - 15:30   
F. Mirembe: Characterizing the archaeology and heritage aspects of 
Amabere ga Nyinamwiru 

      

15:30 - 16:15 
Coffee Break & Poster Session 4 cont'd: a) African Archaeological Landscapes, 

b) Dating and correlation of African archives of environmental change and 
archaeology 

      

16:15 - 17:30   Discussion Group Meetings - to be announced 

      

Thursday, 19 July 2018 

      

Oral Session #11: Applying the Quaternary: the role of the past in supporting the future 
(Chairs: Rob Marchant, and Stephen Rucina) 

      

8:15 - 9:15   Registration 

      

9:15 - 9:30   
O. Adojoh, F. Marret, R. Duller: Implications of vegetation and Niger 
Delta shift to sea level change during the Late Quaternary: a call for 
sustainable measure 

9:30 - 9:45   
C. Adolf, K.J. Willis: Exploring the use of sand ramps as novel 
archives of Late Quaternary environmental change in Southern Africa 

9:45 - 10:00   
E. Githumbi, R. Marchant: 500 years of change in Kenyan mountain 
forests and savannahs 

10:00 - 10:15   
D. Colombaroli, I. Ssemmanda, W. Hubau, H. Beeckman, Dirk 
Verschuren: Integrating palaeoecology and dendroecology to 
reconstruct ecosystem changes in the African tropics 

      

10:15 - 11:00 Break 

      

11:00 – 12:00 Plenary 
D. Olago: Africa Quaternary Research in Support of Sustainable 
Development in East Africa  

      

12:00 - 14:00 Lunch 

      

Oral Session #12: African palaeoecology and archaeology perspectives on land use 
transformation: Africa Landuse6K (Chairs: Rob Marchant, Emmanuel Ndiema & Paul Lane) 

      

14:00 - 14:15   
J.B. Lejju: Climate and vegetation dynamics in the Lake Victoria basin 
during the mid-Holocene 
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14:15 - 14:30   

R. Marchant, S. Richer, O. Boles, C. Capitani, C.J. Courtney-
Mustaphi, P. Lane, M.E. Prendergas, D.Stump, G. De Cort, J.O. 
Kaplan, L. Phelps, A. Kay, D. Olago, N. Petek, P.J. Platts, P. 
Punwong, M. Widgren, S. Wynne-Jones, C. Ferro-Vázquez, J. 
Benard, N. Boivin, A. Crowther, A. Cuní-Sanchez, N.J. Deere, A. 
Ekblom, J. Farmer, J. Finch, D. Fuller, M.-J. Gaillard-Lemdahl, L. 
Gillson, E. Githumbi, T. Kabora, R. Kariuki, R. Kinyanjui, E. 
Kyazike, C. Lang, J.B. Lejju, K.D. Morrison, V. Muiruri, C. Mumbi, 
R. Muthoni, A. Muzuka, E. Ndiema, C.K. Nzabandora, I. Onjala, A.P. 
Schrijver, S. Rucina, A. Shoemaker, S. Thornton-Barnett, G. van 
der Plas, E. E. Watson, D. Williamson, D. Wright: Drivers and 
trajectories of land cover change in East Africa: Human and 
environmental interactions from 6000 years ago to present 

14:30 - 14:45   

M. Fasona, P.A. Adeonipekun, O. Adekambi, T. Onumiya, O. 
Ogundipe, A. Soneye, K. Muyiolu, L. Ajikah, O. Agboola, B. 
Fashoto: U-Th burial dating of ostrich eggshell: GIS and PCA 
reconstruction of latest Holocene vegetation of the Lagos coastal 
environment, Nigeria 

14:45 - 15:00   
L. Phelps, K. Manning, O. Broennimann, A.Timpson, G. Mariéthoz, 
B. Davis, A. Guisan: Quantifying trends in the land use niche: 
Holocene animal production expansion on the African continent 

15:00 - 15:15   
M. Muthegethi, L. Ngari: Subsistence patterns of pastoralists 
communities of East Africa Central Rift Valley from BCE 1000 - CE 
2000  

      

15:15 - 16:00 
Coffee Break and Poster Session 5: a) African palaeoecology and archaeology 

perspectives on land use transformation: Africa Landuse6K,  b) Applying the 
Quaternary: the role of the past in supporting the future 

      

Oral Session #13: Dating and correlation of African archives of environmental change and 
archaeology (Chair: Catherine Martin-Jones) 

      

16:00 - 16:15   
M. Blaauw, J.A. Christen, K.D. Bennett, P.J. Reimer: Why Bayes is 
better – a comparison of classical and Bayesian age-models on real-
world and simulated cores dated at low to high resolution 

16:15 - 16:30   
D. Colarossi, S. Tooth, G. Duller and G. Botha: Establishing a 
timescale for late Quaternary landscape dynamics in the southern 
African interior 

16:30 - 16:45   
E.M. Niespolo, W.D. Sharp, N.D. Fylstra, L.E. Aguirre-Palafox, G. 
Avery, R.G. Klein: U-Th burial dating of ostrich eggshells from 
Ysterfontein 1 Middle Stone Age Rock Shelter, South Africa 

16:45 - 17:00   
S.J. Armitage, D. Sahy, J. Tindall, R.C. Pinder: Direct dating of 
marine sediments using luminescence techniques: Insights from ODP 
cores 658B and 659A 

17:00 - 17:15   

J.A.J. Gowlett, S. Hoare, J.S. Brink, I.G. Stanistreet, H. Stollhofen, 
S.M. Rucina, A.I.R. Herries, D.F. Mark, L.E. Morgan: A new Early to 
Middle Pleistocene succession of Oldowan and Acheulean hominin 
activity sites from Kilombe Caldera, Kenya. 

      

17:15 - 17:30 Close of Conference 

      

19:00 - 21:00 Conference Dinner 

      

 



XIII 
 

Saturday, 14 July 2018  

Poster Session 1 

The environmental context for hominin evolution and dispersal 

M.D. Boyd, C.S. Feibel, F.K. Manthi, C.V. Ward, and J.M. Plavacan: Facies Analysis and Depositional 
Environments of the Lomekwi Member, Nachukui Formation, West Turkana  

V.E. Foerster, A. Asrat, A.S. Cohen, D.M. Deocampo, A. Deino, C. Günter, H.F. Lamb, H.M. Roberts, 
F.Schäbitz, M.H. Trauth & HSPDP Science Team: Defining indicators for wet, dry and hyper-arid climate 
intervals in the long Chew Bahir sediment records (Southern Ethiopia Rift) 

G. Luti, A. Wanjau, J. Yatich, F. Wambua, P. Mbete, R. Nyaboke, S. Musyoka, E. Kimulwo, C. 
Kathenya, C.Ochieng’: Celebrated Ancient Heritage in Kenya  

A. Viehberg, M. Brown, T. Gebru, A. Asrat, V. Foerster, U. Frank, H.F. Lamb, C. Martin-Jones, F. 
Schäbitz: A high-resolution record of Holocene environmental change from Lake Chamo, Southern 
Ethiopia 

  

East Africa 

H. Moorhouse, P. Barker, M. Leng, D. Verschuren, J. Lacey: DeepCHALLA: Using isotopes in diatom 
silica to detect historical Megadroughts in East Africa 

GLSDB consortium, K. Atsawawaranunt, S. Burrough, C.Y. Chen, M. Chevalier, G. De Cort, S.P. 
Harrison, D. McGee, B.N. Shuman: Studying eastern and southern African late-Pleistocene and 
Holocene hydroclimate history through the Global Lake Status Data Base 

M. Fekadu, H.F. Lamb, L. Bittner, S. Davies, G. Gil-Romera, D. Grady, B. Lemma, G. Miehe, N. Rose, 
H. Yang, M.l Zech: Garba Guracha revisited: testing the Mountain Exile Hypothesis 

M. Gonza: The relationship between human evolution and civilization in East Africa. 

R. Muthoni, R. Kinyanjui: Rangelands plants resources dynamics and their environmental impacts on 
Sibiloi Ecosystem, Marsabit County, Kenya 

C. Ogola, J.B. Lejju., E.K. Ndiema, E. Kyazike: Faunal remains from Kakapel Rock Art and 
Archaeological site, Busia County, Kenya 

S. Wemanya, E. Ndiema, R. Muriuki, K. Martinez: Climatic Variability and Change in Subsistence 
Strategies during the Holocene: A Faunal Comparison between the Early and Mid-Holocene sites in Koobi 
Fora, Kenya. 

N. Amon: Cultural hertitage at risk in the Albertine Graben: a case study of Kabwoya and Kyangwali 
subcounties, Hoima District 

R. Ssemulende: Technological Characteristics of the Sangoan Industry at Sango Bay, Southern Uganda 

  

Sunday, 15 July 2018 

Poster Session 2 

Quantitative palaeoclimatology, modelling and data-model comparisons 

E. Berntell, Q. Zhang, L. Chafik, H. Körnich: Representation of multidecadal Sahel rainfall variability in 
20th century reanalyses 

M. Chevalier: Unprecedented possibilities to quantify past climate from fossil pollen assemblages in Africa 

Q. Zhang, F. Muschitiello, F. Pausata, G. Messori: Climate responses to mid-Holocene Green Sahara 
in EC-Earth simulations 

  

Southern Africa 

J. Chikumbirike, M. Bamford: People-plant interactions during the Late Stone Age at Wonderwerk Cave: 
Charcoal from the Holocene Stratum 3b, Wonderwerk Cave, South Africa. 

F. Henselowski, Ole Pflüger, I. Schmidt, G. Ossendorf, E. Hensel, O. Bubenzer: Possible effects of 
periodic wet years for ancient human-environment interaction in the southern Namib Desert - Modern 
analogs as a base for geoarchaeological research hypotheses 



XIV 
 

N.E. Mohale, D .Codron, L.K. Horwitz: Understanding the past climate: A reconstruction of paleo-diet of 
mega-herbivores and the paleo-environment in the central interior of South Africa  

D.S.G. Thomas, R.M. Bailey, S.L. Burrough, A. Rowell, J.A. Durcan, G.F.S. Wiggs, A.P. Dansie: 
Accumulation & deflation: The significance of aeolian systems in the Quaternary of southern Africa  

  

Tuesday, 17 July 2018 

Poster Session 3 

Africa on Fire: state-of-the-art and perspectives about fire history, fire ecology and fire-vegetation-
climate interactions across tropical biomes 

M. Fekadu, G. Gil-Romera, D. Renken, L. Opgenoorth, T. Nauss, S. Demissew, Z. Woldu, H.F. Lamb, 
G. Miehe: Coupling past and present: the case of fire regime reconstruction in the Bale Mountains 
(Ethiopia) 

W.D. Gosling, H. Cornelissen, C.N.H. McMichael: A method to reconstruct past fire temperatures from 
fossil charcoal chemistry 

T. Hamilton: Long-term reconstruction of rainfall and fire for the Kavango East and Zambezi regions, 
Namibia and the impact of people on past fire regimes 

  

West Africa and General 

P.A. Achieng: Assessing the fracture patterns of thermally altered stone: Experimental evidence for 
distinct fracture patterns  

O. Adojoh, F. Marret, R. Duller: Impact of freshwater plumes on the western equatorial Atlantic Coastal 
Margin: regional evidence from geochemical, palynomroph and sedimentation rate during the last 20 ka 

A.M. Alsharekh: Arabian-African connections through the lenses of two research projects 

A.M. Baron: Levalloisien industry in Atacama Desert, South America. Chile. 

T.R. Fasola: Promoting medicinal gardens with the use of compost in southwest Nigeria 

E.B. Ichumbaki: Reconsidering the ‘Archaeology of Trees’ in African Archaeology 

T. Nzanzu: The link between forest fragmentation and the emergence of zoonotic diseases in Africa  

P. Sommer: STRADITIZE: An open-source program for digitizing pollen diagrams and other types of 
stratigraphic data 

  

Wednesday, 18 July 2018 

Poster Session 4 

African Archaeological Landscapes 

O. Adeyemi, O. Onafeso: Urban-Built Environment: West African Perspective 

S.L. Burrough, D.S.G. Thomas, S. Staurset, D.J. Nash, S. Coulson, S. Mathulatshipi, J. Allin: Salt, 
mud and stones: Unpicking archaeological landscapes in the southern African interior. 

A.S. Carr, B.M. Chase, P.J. Holmes, M. Rabumbulu, B.A.Stewart: What happened in the interior? 
Palaeohydrology and the archaeological record of the Nama Karoo, South Africa 

J. Kibii, W. Li, Q. Zhai, Y. Hou, F. Hui: Preliminary results from a newly discovered archaeo-
palaeontological site in Baringo County, Kenya.  

K. Ranhorn, T. Dogandžić, D. Colarossi, S. Mavuso, C. Ssebuyungo, B. Murray, L. Van Hagen, C.E. 
Jirsa, S. Warren, M.J. Ziegler, J. Harris, E. Ndiema, D. Braun: Renewed excavations of GaJj17: A Lake 
Shore Middle Stone Age Site in East Turkana, Kenya 

A. Ogunfolakan, M.O. Olumrunfemi, A.G. Oni: Advances in archaeological practice in southwestern 
Nigeria: Igbo Oritaa as a case study 

  

Dating and correlation of African archives of environmental change and archaeology 

O.A. Boboye, O.T. Ogunbameru, I.M Akaegbibu: Palaeoclimatic evidence from the Quaternary Coastal 
deposits, SW, Nigeria 



XV 
 

D. Colarossi, S. Mavuso, T. Dogandžić, B. Murray, S. Warren, M.J. Ziegler, J. Harris, E. Ndiema, D. 
Braun, K. Ranhorn: Luminescence dating of Middle Stone Age deposits in East Turkana, Kenya 

C. Martin-Jones, C.Lane, M. Van Daele, T. Van der Meeren, P.A. Barker, M. Blaauw, M.J. Leng, B.A. 
Maher, D.F. Mark, D. Verschuren:  A ~260-ka eruptive history for Kilimanjaro derived from Lake Challa 
sediments 

  

Thursday, 19 July 2018 

Poster Session 5 

African palaeoecology and archaeology perspectives on land use transformation: Africa 
Landuse6K 

L. Ajikah: Palynological evidence for late Holocene vegetation changes around the coastal environment 
of Lagos, Southwestern Nigeria 

J.O. Olatoyan, E.A. Orijemie: The Impact of Iron smelting on the vegetation of Imeri, Ogun state, south-
western Nigeria 

S. Musa: Neolithic Adaptations at Lake Eyasi Basin in Middle Holocene 

  

Applying the Quaternary: the role of the past in supporting the future 

T. Aneni: Quaternary perspectives on Climate change Impacts on the Oil Palm Leaf miner in Nigeria 

S. Belay, W. Vanhove, M. Wordofa, K. Natarajanm, P. Van Damme: Perceptions of and responses to 
climate change by maize-dependent smallholders in Ethiopia 

N.D.J. Dembele: Quaternary geological research can save lives in Africa 

C. Kabonyi Nzabandora, C. Ntaganda, E. Roche: Upper Pleistocene and Holocene 
palaeoenvironmental evolution of the Kivu mountainous areas 

J. Okecha, P. Yanda, J.B. Lejju, D. Mpairwe, W. Okaka, N. Wanbede, A. Kabagambe, B. Muhanguzi: 
Socio-ecology of the impala in Lake Mburo Rangeland, Uganda 

R. Singh, M. Ncume, G. Botha, J. Kemp: Quaternary regolith influence on land degradation along the 
Wild Coast, South Africa: Multi-temporal, remote sensing-based mapping of erosion features 

I. Yabi, D.T. Blaise, I.-M. Sani: Dynamiques hydro-dynamiques récentes dans le bassin inférieur du 
fleuve Ouémé au Bénin (Afrique de l’Ouest) 

 

  



XVI 
 

 

P L E N A R Y  T A L K S  
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Quaternary environments in Africa through 

continental scientific drilling 
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For at least 40 years scientists interested in 

African environmental history have recognized 

the extraordinary potential value that could 

come from obtaining sediment drill cores from 

the African rift valley lakes. Interest in 

achieving that goal has been driven from a 

diverse range of scientific communities, 

including paleoanthropology, paleoclimatology, 

evolutionary biology and basin 

analysis/tectonics. The potential combination 

of geologically long and highly continuous 

records from multiple lakes across a wide 

geographic range, spanning up to 107 yr with 

annually-decadal resolution documented from 

short cores, made these lakes an obvious 

target for continental scientific drilling studies. 

Starting with the Lake Malawi Drilling Project in 

2005 this dream became a reality, with the 

collection of a record of southern subtropical 

climate and ecological variability covering the 

last ~1.3Ma, which has radically altered our 

view of the timing and tempo of African 

Quaternary environmental change. Now, with 

the subsequent collection of numerous 

additional drill cores in Ethiopia, Kenya and 

Tanzania, under the auspices of the Hominin 

Sites and Paleolakes Drilling Project, the 

DeepChalla Project and the Olduvai Gorge 

Scientific Drilling Project, we are seeing the 

same approach being extended elsewhere in 

lakes and paleolake deposits elsewhere in the 

rift and adjacent areas. These studies 

collectively extend our knowledge of 

environments through critical intervals in 

human prehistory back to the Late Pliocene, 

with important implications for addressing 

hypotheses about environmental drivers of 

hominin evolution and dispersal. A future, 

planned drilling project for Lake Tanganyika 

could continue this trajectory, by providing an 

unbroken paleoclimate and paleolimnological 

record from a single lake back to 5-8Ma. 

 

 

African Climate Change: a revisionist view 

of the drivers of African climate 

 

S Nicholson1 

 
1Florida State University, USA 
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The meteorologists's understanding of tropical 

weather and climate has changed dramatically 

over the last few decades.  Nowhere have the 

changes been greater than over Africa.  There 

are still many things not well understood, 

including simple questions about the seasonal 

cycle.  However, there have been two major 

changes in our understanding that are relevant 

for paleoclimate studies that strive to produce 

a meteorological interpretation of findings.  

One is the question of the ITCZ paradigm for 

producing the seasonal cycle and modulating 

interannual variability.  The other is the role of 

local versus large-scale disturbances in 

producing rainfall.  This paper discusses these 

and also takes a more regional view for four 

geographic sectors of the continent: the 

Sahel/Guinea Coast region, East Africa, 

central equatorial Africa, and southern Africa.  

The role of circulation features, in particular jet 

streams, is emphasized, along with long-held 

assumptions about teleconnections to such 

global phenomena as El Niño. 

 

 

The Global Paleofire Working Group and 

the Global Charcoal Database: review, 

challenges and new insights for tropical 

fire paleoecology in Africa 

 

B Vannière1 and D Colombaroli2  
1Chrono-environnement, CNRS, Université 

Bourgogne Franche-Comté, Besançon, France 
2Centre for Quaternary Research, Department 

of Geography, Royal Holloway University of 

London, Egham, UK 
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Understanding fire disturbance and its 

influences on the biosphere is key in light of 

the major environmental changes that are 

occurring on most continents. In the past 

decade, analysis of charcoal data stored in the 

GCD advanced our understanding of the 

controls and impacts of fire on a wide range of 

spatial and temporal scales. Climate variability 

had often a strong, persistent influence on 

Late Quaternary trends in fire through its direct 

impacts on the number and timing of ignitions 

and fire weather, and through its indirect 

impacts on vegetation changes and 

productivity. The complexities of vegetation 

change and associated feedbacks on fire, 

however, remain poorly unresolved at regional 

scales and on multi-decadal to centennial 

timescales, as do the roles of humans. The 

GPWG is therefore running a new phase – the 

GPWG2 – to more deeply examine the 

linkages between fires, climate-driven fuel 

changes, and traditional vs. modern landscape 

management, as well as to promote the use of 

paleofire data for current issues in forest 

management, fire policy and biodiversity 

conservation. 

The objectives of this communication is to 

disseminate on the GCD updates and the 

GPWG work: 

· increased standardization in paleofire data 

collection and storage; 

· links with other databases to support data-

model integration and multiproxy 

comparisons; 

· develop a modern Global Charcoal 

Database (mGCD), containing surface 

samples to improve calibration of fire 

history records; 

· open source tools development to get 

easier access by international community 

and non-experts; 

· connect modelers, practitioners and 

stakeholders with a community of "data 

producers" that could help to manage 

paleofire disturbance in the best way; 

· to highlight the potential of well-dated, high 

resolution  charcoal data in Africa to better 

understand past ecosystem dynamic in this 

continent, and to further contribute to 

ongoing debates about ecosystem services 

and sustainability in a warmer world. 

Further details on the Global Charcoal Data 

Base, the structure of the working group, 

ongoing and future activities can be found on 

the website: www.paleofire.org 

 

 

Learning from the past, looking to the 

future: the role of historical analyses in 

climate change adaptation research in 

Africa 

 

D J Nash1,2 

 
1School of Environment and Technology, 
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2School of Geography, Archaeology and 

Environmental Studies, University of the 

Witwatersrand, South Africa 

 

D.J.Nash@brighton.ac.uk  

 

Analyses of the ways in which individuals and 

societies engaged with, and responded to, 

past environmental change offers one 

approach towards understanding the 

responses of communities to equivalent 

stresses today. Most studies of vulnerability 

and resilience to climatic changes operate 

within short timeframes and so may fail to 

capture that the underlying causes of 

vulnerability can be place- and context-

specific. Taking a longer-term view, in 

contrast, can help to particularise climate 

change adaptations, and provide a framework 

within which to understand the emergence of 

vulnerability and resilience in a particular 

place. The historical record can also provide 

important insights into decision-making 

pathways within both less formal social 

structures and more formal institutions. This 

presentation reviews current thinking on the 

use of historical studies in climate change 

adaptation research. It then illustrates, through 

the use of case studies from southeast and 

central southern Africa, how different African 

political units and Afro-European communities 

engaged with, and were variably vulnerable to, 

historical climate variability. Using historical 
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findings as an analogue can be challenging, 

not least because of the difficulty of trying to 

gain relevant insights from societies that are 

markedly different to those of today. 

Nonetheless, the paper concludes with some 

generalisations on how the long-view can be 

used to inform future climate change 

adaptation strategies in Africa. 

 

 

Africa Quaternary Research in Support of 

Sustainable Development in East Africa  

 

D Olago1 

 
1ICCA & Department of Geology, University of 

Nairobi, PO Box 30197, Nairobi, Kenya 

 

dolago@uonbi.ac.ke 
 

Palaeo-environmental and palaeoclimatic 

research in Africa is of great importance for 

several reasons.  It provides a historical 

perspective on past variability due to natural 

and human causes, and thus provides a 

baseline for efficient long-term management of 

natural resources. Meteorological records and 

written observations are limited to the very 

recent past (often only the past few decades); 

thus, data on longer term cyclical fluctuations 

is very limited, as is our understanding of how 

these impact on regional environments and 

human societies, or how these various 

components interact. It is noted, for example, 

that during the late Holocene when natural 

forcings and boundary conditions were similar 

to today, climate variability often exceeded 

anything that is seen in modern instrumental 

records. It enables us to recognise locally and 

regionally significant human impacts and is 

critical in the development and testing of 

models which can then be used to simulate 

future environmental changes and trends.  

Knowledge of long-term changes in 

environment, climate, water and land is, 

therefore, necessary to assess the significance 

of present and scenarios of future changes to 

inform long-term planning and decision-

making. This paper focuses on two of these 

resources – land and water – with particular 

reference to the East Africa region.  
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E A S T  A F R I C A  
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Archaeological collection and management 

at the Archaeology Section, Earth Sciences 

Department, National Museums of Kenya 

 

J. Munyiri, J. Mwangi 

 

john.munyiri@gmail.com 

 

Collection management and documentation in 

Archaeology Section, Earth Sciences 

department started on the onset of the first 

collection to be deposited.  

The Archaeology section at the 

National Museums of Kenya houses arguably 

one of the largest collections in the world.  Due 

to the increased volume of the assemblages, a 

documentation system was developed, to help 

manage the artifacts in the museum collection. 

This was important to, one proving the 

museums title of the property of these 

artefacts and two to locate any assemblages 

from their storage location in a quick and 

efficient manner.   Three to Know the total 

number of artifacts, four to Know their type, 

origin or any other information about them, fifth 

to Mount exhibitions for educational and public 

programs and finally to carrying out a 

collection inventory/stocktaking. 

Over the years the Documentation 

element developed were; 1) Master register 

(Accession book), 2) Catalogue card, 3) Index 

Cards (culture card used for locating and 

retrieving collection in the lab), 4) Site folder 

(field noted, map), 5) Survey form 6) Loan and 

Object movement register. 

These documentation processes were 

and continues to be important to enables the 

archaeology section establish ownership of 

object/collection through accession number, 

ensures good location and retrieval system, 

helps in tracing and knowing where objects 

that are out on loan either for analysis or 

exhibitions.  

Toward the beginning of 2000’s a 

database was developed using Microsoft 

software to enter all relevant information such 

as material type (assemblages), cultural 

affiliation and publication information. 

Currently the section is working with 

other partners (Amazon, Open heritage and 

Digital Divide Data) to develop a searchable 

web base database that will be stored in the 

cloud. Hence available both to researchers, 

and the general public the advantage of this all 

is that it will increase the security of our data 

and at the same time increase the audience 

we can reach. 

 

 

Integrative paleoecological studies on 

Deinotherium skull from West Turkana, 

Kenya 

 

J.-P. Brugal1, J. Saarinen2, J. Kibii3, C.S. 

Feibel4, L. Arppe5 
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3National Museums of Kenya 
4Earth and Planetary Sciences, Rutgers 

University, Piscataway NJ, USA 
5Finnish Museum of Natural History, University 
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A very well preserved partial Deinotherium 

skull with complete upper dentition was 

discovered and collected (JPB) in 2005 during 

the field season of the West Turkana 

Archaeologial Project (dir. H. Roche). It is an 

isolated find (only one horn-core of large bovid 

associated). This skull comprises a palate with 

the complete tooth rows indicating, according 

to wear-stage, a full adult. It was collected 

from a sequence (ca. 10-15 m) of sand and 

clay along the laga Kokiselei, in a place named 

Kalojara. The matrix and concretions on the 

fossil, clearly indicate that the provenience is 

from the sandy level. Tephrostratigraphic 

correlations place the fossil below Tuff G (2.32 

Ma), within the upper Lokalalei or lowermost 

Kalochoro member of the Nachukui Formation.  

The preservation, especially of the dentition, is 

very good allowing inducing various methods 

for paleoecological reconstruction:  
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morphology, morphometrics, ecometrics, 

micro- and mesowear and stable isotopes, 

complemented by micro-ct scan analysis to 

examine inner structures of the skull. All these 

data could be integrated in a general schema 

about our knowledge on the evolution and 

paleoecology of Deinotherium and its 

environment during the early Pleistocene in 

West Turkana. 

 

 

The Utility of Refined δ13C Values in 

Hominin Paleoecology 

 

V.M. Iminjili 
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The “Habitat Theory” by Elisabeth S. Vrba 

offers an insightful perspective on the 

connection between paleoclimate and hominin 

evolution. However, approaches to test this 

theory precisely using faunal evidence are 

lacking. The ecological indicator taxa 

approach, the core approach in 

paleoecological studies, is based on 

questionable assumptions that lead to 

contradictory conclusions. Studies based on 

this approach assume that taxa closely related 

at the tribe level share similar ecological 

habitats, and do not differentiate speciation 

patterns for warm and cold taxa within families 

as proposed by the “Habitat Theory.” Some of 

these studies have concluded that there was a 

relatively constant rate of turnover of 

cercopithecids between about 4 Ma and the 

Holocene. Refined δ13C values offer promising 

grounds to test the “Habitat Theory.” This 

thesis refines (normalizes and corrects) 272 

δ13C values from four modern subspecies of 

African Great Apes inhabiting different biomes, 

and demonstrates the efficacy of stable carbon 

isotope ecology to test postulates of the 

“Habitat Theory.” Analysis of Variance based 

on taxa and location, and measures of central 

tendency and dispersion arrive at four major 

conclusions: (1) the mean for all refined δ13C 

values is -14.8‰; this reflects a predominantly 

C3 feeding and forest-adapted lineage: (2) 

habitat patterns explain 88% of the variation in 

refined δ13C values (P-value <0.0001, 

R20.8796, RMSE 0.5343): (3) subspecies 

explains 55% of the variation (P-value 

<0.0001, R2 0.5478, RMSE 1.0276); species 

level explains 51%; and genus explains 5%: 

(4) pairwise comparison demonstrates that (i) 

although most biomes are significantly 

different from most other biomes, biomes with 

similar primate habitats have lower mean 

differences, (ii) all subspecies are significantly 

different from all other subspecies, (iii) most 

populations are significantly different from 

each other. Tracing δ13C value patterns from 

fossil fauna promises to provide insights on the 

connection between paleoclimate and hominin 

evolution. 
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Over the last decade, Zooarchaeology by 

Mass Spectrometry (ZooMS) has been widely 

applied in archaeological sites as a method of 

identifying faunal remains. Using the variation 

in bone collagen amino acid sequences 

among different species, faunal identifications 

through ZooMS methods have often revealed 

greater taxonomic richness than identifications 

based upon morphology alone. However, few 

studies have used this method to identify 

fauna in Africa. A new collaborative project 

between the National Museums of Kenya and 

the Max Planck Institute for the Science of 

Human History is developing a reference 

library of African fauna. In this paper we 

present an overview of the project. Our 

creation of reference libraries for numerous 

African species, often only coarsely identified 

in archaeofaunal assemblages, provides the 

potential for understanding ancient foodways 

and the spread of domesticates across the 

African continent from sites with even the most 

fragmented of archaeofaunal assemblages. 



21 
 

We also discuss applications for ZooMS 

methods, not only in archaeological contexts 

but also in the identification of poached and 

trafficked animal material. 
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Camels are quite rare in the African Plio-

Pleistocene fossil record, limiting their 

usefulness in reconstructing hominin 

paleoenvironments on the continent. Here we 

describe recently collected Camelus 

specimens from the Nachukui and Koobi Fora 

Formations (Turkana Basin, Kenya). They 

consist of complete jaws and isolated teeth, 

including an intact right maxilla excavated in 

situ from the Lomekwi 3 archaeological site 

dated to 3.3 Ma, and an upper left P4 from 

Kataboi Member of the Echwaa area, dated to 

~3.6 Ma.  All of these new specimens come 

from the middle Pliocene through the early 

Pleistocene (3.6 to 2.5 Ma), including the 

earliest appearance of the genus in the East 

African record and spanning a million years of 

its evolution.  The dental specimens differ from 

those of later Camelus grattardi from the 

Shungura Formation in the Omo Valley of 

Ethiopia, lacking the latter’s small P4s relative 

to its molars, a trait that differs significantly 

from all extant and fossil Old World camels.  

Carbon isotope ratios of enamel from nine 

Camelus specimens indicate C3-C4 mixed-

feeding and browsing dietary strategies, which 

is consistent with previous isotopic data from 

the Turkana Basin (n = 2 specimens). The 

Turkana fossil camels appear to have lived in 

a range of environments.  Via spatiotemporal 

correlation with major hominin sites, these 

camel’s implications for reconstructing the 

paleoenvironmental and paleoecological 

settings of important morphological and 

behavioral shifts in our lineage’s evolution will 

be discussed. 
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The origin of anatomically modern Homo 

sapiens has been a fundamental question in 

human evolutionary studies for over a century, 

and there has been numerous efforts aimed at 

understanding when and the environmental 

contexts in which this happened. In the Omo-

Turkana Basin, the time interval between 0.2 

Myr and 0.01 Myr during which early H. 

sapiens are believed to have emerged is so far 

only well-recorded and known in the Kibish 

Formation in southern Ethiopia, where three 

specimens attributed to anatomically modern 

H. sapiens have been recovered from Member 

1 dated at 195 ± 5 kyr. Outside the Omo-

Turkana Basin, but still within eastern Africa, 

fossilized remains of Homo sapiens idaltu 

have also been reported from Herto Bouri near 

the Middle Awash site of Ethiopia’s Afar 

Triangle by Tim White and colleagues. These 

remains have been dated at between 154,000 

and 160,000 years old. Sites at Natodomeri 

near the Kenya-Ethiopia border, and dated 

around 195 kyr have in the last three years 

been surveyed for fossils remains. The fossil 

material recovered to date includes a cranium 
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attributed to Homo sapiens. Among the non-

human fauna, rare taxa such as Camelus as 

well as taxa previously thought to have been 

extinct by the time the Natodomeri sites 

formed (e.g., the pygmy hippo and the suid, 

Kolpochoerus majus) have also been 

recovered. The time interval represented at 

Natodomeri bears information critical to 

understanding the evolution of anatomically 

modern humans (early H. sapiens). The object 

of this paper is to provide an overview of the 

fossil material recovered from the Natodomeri 

sites so far. 

 

 

POSTER PRESENTATIONS 

 

 

DeepCHALLA: Using isotopes in diatom 

silica to detect historical Megadroughts in 

East Africa 

 

H. Moorhouse1, P. Barker1, M. Leng2, D. 

Verschuren3, J. Lacey2  

 
1Lancaster Environment Centre, Lancaster 

University, Library Avenue, Lancaster, LA1 

4YQ, UK. 
2NERC Isotope Geosciences Laboratory, 

British Geological Survey, Keyworth, 

Nottingham, NG12 5GG, UK. 
3Limnology Unit, Department of Biology, Ghent 

University, K.L.Ledeganckstraat 35, B-9000 

Gent, Belgium. 

 

h.l.moorhouse@lancaster.ac.uk 

 

The International Continental Scientific Drilling 

Program (ICDP) project DeepCHALLA aims to 

reconstruct ~250,000 years of climate history 

in East Africa, using a ~214-meter sediment 

sequence retrieved from the bottom of Lake 

Chala on the eastern flank of Mt Kilimanjaro. 

Analysis of oxygen isotopes in fossil diatom 

frustules will play a critical role in 

reconstructing past changes in hydroclimate in 

particular locating periods of drought. 

Specifically, the exact timing and severity of 

the so-called African Megadroughts which 

occurred between ~130-90,000 years BP and 

are believed to have been critical in the 

dispersal of early modern humans out of 

Africa. Parallel analysis of carbon isotopes of 

the organic matter occluded within the diatom 

frustules will provide important insight into 

changes in the sources and biological demand 

of carbon in the lake system. Here, we 

compare the last 25,000-year record of oxygen 

isotopes in diatom silica from the 

DeepCHALLA sequence to that from an earlier 

core (CHALLACEA; Barker et al. 2011), to 

confirm the replicability of this palaeo-

hydrological proxy in sediment cores from 

different locations within Lake Chala. The 

success of diatom isotope analysis from Lake 

Chala is due to: 1) ease of sample purification 

from the diatom-rich Lake Chala sediments; 

and 2) reduced likelihood of species-specific 

effects because of the very low diversity of 

fossil diatom assemblages. Challenges in 

sample preparation mostly involve the 

detection and removal of tephra and 

minerogenic deposits. Ultimately, the stable 

isotope records from Lake Chala diatoms will 

provide insights into African climate history 

and lake-carbon cycling over two glacial-

interglacial cycles. This project highlights the 

utility of diatom isotopes in reconstructing 

environmental history, particularly in cases 

where ecological knowledge of the diatom taxa 

may be limited. 
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While other types of paleoclimate records are 

scarce in Africa, lake basins are relatively 

widespread and have the potential for 

recording climate in great detail over both 

short and long time scales. As lake-level 

changes are driven to an important extent by 

variations in the local/regional evaporation-

precipitation balance, they are important 

indicators of variations in the hydrological 

budget of the catchment. The Global Lake 

Status Data Base (GLSDB) was created in the 

1990’s to provide assessments of lake status 

changes over the past 30,000 years. This 

resource is now considerably out-of-date, 

because new approaches to reconstructing 

hydroclimate, improved techniques for 

constructing age models, and many new 

individual lake records have been developed 

since. A new consortium has been formed to 

update the GLSDB through an integrative 

framework to deal with the unique assets and 

challenges of lake-status data, with the aim of 

producing a tool for studying large-scale 

hydroclimate dynamics and comparison and 

benchmarking of model simulations to 

paleoclimatological observations. Here, we will 

present how the GLSDB can be used to shed 

light on hydroclimate evolution in East and 

Southern Africa since the Last Glacial 

Maximum (LGM). Records of (paleo)lake-level 

variability from sediment cores and dated 

paleoshorelines are relatively widespread and 

well-studied in East Africa, but less so in the 

southern subtropics of the continent. 

Furthermore, the predominantly semi-arid to 

arid conditions in both regions present a 

multitude of general and site-specific 

challenges including poor preservation and 

erosion of older evidence, discontinuous 

recording of climate history, and chronological 

uncertainties. The GLSDB offers a 

methodology to incorporate these uncertainties 

in a transparent way to allow the identification 

of robust patterns of hydroclimate change east 

and south of the Congo Basin during the late 

Pleistocene and Holocene. 
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Garba Guracha is a cirque lake located at 

3950 m altitude in the Bale Mountains National 

Park, Ethiopia, at the boundary between the 

Afro-alpine and sub-alpine Ericaceous 

vegetation belts. Jean-Jacques Tiercelin and 

Mohammed Umer cored its sediments in about 

2002, leading to publication of one of the 

longest, best-dated, and most continuous Late 

Pleistocene-Holocene palaeoenvironmental 

records from above 3000 m in Africa. Their 

2007 and 2008 papers document the 

vegetation and deglaciation history of the Bale 

Mountain plateau, which supports the most 

extensive area of Afro-alpine vegetation on the 

planet, and an exceptionally rich endemic 

biodiversity. However, those publications 

revealed little about human exploitation of the 

Bale Mountain environment. 

 

We again cored Garba Guracha  (‘Black Lake’ 

in the Oromo language) in February 2017, as 

part of a major DFG-funded research unit 
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(“The Mountain Exile Hypothesis - How 

humans benefited from and re-shaped African 

high altitude ecosystems during Quaternary 

climate changes”) that aims to test the 

hypothesis that human settlement of the Bale 

Mountains dates from at least the late 

Pleistocene. We also drilled cores from seven 

other sites in the area in early 2018, in 

partnership with archaeological, glacial 

geological and pedological investigations.  

Here we attempt an early synthesis of the 

results of μXRF geochemistry, stable isotope, 

biomarker, pollen and charcoal analyses of the 

Garba Guracha sediments with a new age 

model based on radiocarbon and 210Pb ages, 

and suggest an initial interpretation of 

anthropogenic impact on the Bale Mountains. 
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In East Africa, the archaeological record puts it 

out that the fast human like evidence was 

found in olduvai George in Tanzania dating 3.5 

my ago. 

Human evolution is characterized by 

specification, extinction and dispersal events 

that have been linked to both lobal and 

regional pallaeoclimate records. Most 

scientists have put it out in the records of 

human evolution that there has been 15-20 

different phases of human humans and in 

there the famous African ones. In the 

methodologies used to obtain the data were 

surface survey, desktopsurvay, excavation and 

the use of recording. According to the resent 

findings all over East Africa, the former known 

discovery is yet to be eradicated due to the 

discoveries that that date more than 3.5my 

ago. In conclusion, it is still debatable that the 

fast humans in east Africa were in Tanzania. 
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Sibiloi National Park is a desert ecosystem, 

renowned for revealing remnants of human 

history that lend to the area’s well-known label 

as the “Cradle of Mankind’’ and a spectacular 

variety of flora, such as Commiphora 

woodlands, Euphorbia and Adansonia sp. 

(Desert roses). It is located in Marsabit County 

North of Kenya. Its main source of water is 

Lake Turkana bordering in the East.  The park 

covers an area of 1570 square kilometres. 

Sibiloi was established in 1973 to protect and 

preserve some of the most significant 

paleontological, Paleoanthropological & 

archaeological sites on the planet, as well as 

ecologically-significant faunal and flora 

species.  

    Little has been done to understand the 

vegetation changes which is a reliable tool to 

track the biodiversity and ecosystem 

degradation which is essential for rangeland 

management. More so, humans, livestock and 

wildlife share the rangeland resources hence, 

the need to understand their interactions and 

their impacts on the Sibiloi environment. 

Human activities, climate change and 

variabilities are the major factors contributing 

to land degradation, vegetation cover and 

hence, ecosystems changes.   

     This study aimed at analysing land cover 

changes by determining the plants species 

composition, diversity and density and their 

roles in shaping Sibiloi ecosystem. To 

determine the changes in vegetation 

composition and diversity, and to understand 

the impacts of human activities, pastoralism 

and climate variabilities, vegetation data was 

collected in three regions within the park. One 

of the regions being, Karari plains, the highest 

of the upland plains, slope gently eastward or 

southward, and which have incipient soils rich 

in CaCO3 nodules, other regions were Koobi 

Fora and Illeret regions respectively.  

   Stratified random sampling method was 

used in transect selection and Purposive 

sampling for quadrats selection. In a 100m 

transect, plants data was collected from two 

quadrats measuring 20x20m at an interval of 

60m from each other in the three regions. All 
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plants species in the quadrats were identified 

and counted in the field while unidentified ones 

were pressed by standard methods and 

identified later at the East African Herbarium 

(EA) using appropriate botanical identification 

manuals, comparative specimens, and 

expertise of other personnel within the 

department. 

   The preliminary result shows that specific 

plants species dominate in some areas while 

others are not present at all. This work is in 

progress, where the final analysis will be 

completed, discuss the result and give 

recommendations. 
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Kakapel rock art site is situated at the base of 

Chelelemuk Hills, Busia County, in western 

Kenya. The rock art at this site has been 

attributed to pastoralists and to hunter-

gatherers, due to the unique geometric shaped 

components, similar to those of Nyero in 

eastern Uganda. Research at the site indicate 

that it has good potential for interdisciplinary 

research in rock art and archaeology for 

understanding of intra-regional cultural 

connections especially with neighboring 

eastern Ugandan sites, which have similar 

rock art characteristics. A study was 

conducted to determine the authors, antiquity, 

cultural and environmental context of the rock 

art at Kakapel using material culture evidence 

associated with the site and similar sites in the 

region (both in western Kenya and eastern 

Uganda). The study involved excavation of the 

rockshelter deposits, documentation and 

analysis of rock art panels, and ethnographic 

survey of the local Iteso communities of 

western Kenya and eastern Uganda. Large 

collections of lithic artefacts, pottery and faunal 

remains were recovered from excavations at 

the Kakapel rock art site. This paper provides 

results of analysis of faunal remains to 

understand the subsistence strategies and the 

environmental context of the use of the 

rockshelter. 
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This is an ongoing project aiming at 

reconstructing the nature of transition; 

comparing and contrasting the abundance of 

fauna between the two periods through faunal 

abundance, diversity and possible herd 

management strategies. 

Humans are in constant search for   better 

resources (water, food and pasture in case of 

pastoral communities).  Whenever such 

resources are scarce they have always 

responded by either diversifying their 

subsistence strategies or increasing their 

mobility patterns across the landscape. This 

was the situation for the people who lived at 

Koobi Fora between 10-7 ka Bp and 5-4.5 ka 

Bp. In addition to increased mobility, a 

population could seek different subsistence 

strategies, for example, shifting from fisher 

gatherers to pastoralism due to increased 

aridity.  

We undertook targeted survey of 14 

sites and had systematic surface collections 

from 10 sites along defined transects along the 

erosional outcrops. We further excavated one 

site which was adjacent to the previous ones 

(established using arbitrary coordinate 

system).  This included four 1m by 1m (set up 

by use of a total station) test pits excavated in 
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10cm spits. The soil from the excavation was 

dry sieved using a 4mm wire and the faunal 

assemblage analyzed by use of comparative 

material as well as consultation from senior 

researchers. 

 Preliminary results of faunal analysis of finds 

collected from both excavation and targeted 

surveys reveal that there was increased 

dependency on animals (possibly 

domesticated and wild) during the mid-

Holocene as compared to the early Holocene. 

The reliance in aquatic resources during the 

early Holocene could be attributed to the wet 

human conditions that resulted in water bodies 

with fish etc., whereas the more mixed 

assemblage during the mid-Holocene was as a 

result of increased aridity that was 

experienced during the mid-Holocene. 
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This paper examines several archeological 

assemblages that are at a high risk of being 

destroyed as a result oil mining in the Albertine 

region. Exploration of oil which started way 

back in 1920’s has created a great impact on 

cultural heritage material of importance 

including archaeology in the Albertine Graben 

of western Uganda. Several developments 

including construction of access roads to the 

oil wells are directly destroying the material 

remains (archaeological) in the region. During 

a physical cultural resources assessment on 

Kabwoya-Buhuka (Hoima district) proposed 

road project in partnership with UNRA 

(Uganda National Roads Authority) conducted 

in July 2017, a number of archaeological sites 

were documented that are at a high risk of 

destruction during the road construction 

phase. 

Methods used to collect data in this 

field work included ethnographic inquiries 

(interviews), archeological surveys (field 

walking) and test pit excavations among 

others. 

 The research (survey) which mainly focused 

on surface materials recorded a number of 

archaeological sites with lots of pottery mainly 

roulette decorated of LIA and Chobi ware 

sherds which is probably partly contemporary 

with and partly later than Urewe ware and 

roulette decorated pottery of recent. A few iron 

slag sites and lithic materials were also 

recorded together with faunal remains (teeth). 

This confirms the statement that the 

interlacustrine region of east Africa has been 

the location of substantial cultural change over 

the last millennium.  

It should be noted that this fieldwork was 

done under limited time in form of rescue 

archaeology and mainly focused on the sites 

close to the road; therefore there is a 

possibility that some sites were not thoroughly 

surveyed, recorded and documented. This 

calls for a whole project to record and 

document these sites that have been greatly 

affected by the discovery of oil in the great 

Albertine region. 
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The study of stone tool nomenclature in Sub-

Saharan Africa received much attention 

starting with three to five and back to three 

Stone Age industries. Within Stone Age 

industries, there are two intermediate 

industries that have raised great concern in 

evolutionary studies on whether their cultural 

materials are transitional or they belong to the 

main three Stone Age periods of Early Stone 

Age, Middle Stone Age or Later Stone Age. 

This study aimed at addressing the First 

Intermediate Industry with great emphasis on 

Sangoan that was first discovered at Sango 

Bay in southern Uganda. The study was 

guided by the following three specific 

objectives: to examine typological 

characteristics of Sangoan artefacts; to 

examine technological characteristics of 

Sangoan artefacts; and to examine mobility 
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system of the toolmaker based on lithic raw 

material procurement and use strategies. This 

study was in position to ground truth that the 

Sangoan that was referred to as a surface 

collection hence assigned ambiguous dates 

was also in the subsurface at Simba Hill in 

Sango Bay thereby opening potential for 

dating. The analysed samples suggest that 

lithic artefacts from Simba Hill in Sango Bay 

represent an independent MSA industrial 

tradition. 
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The 280 m long Chew Bahir composite 

sediment record covers the last 550 ka of 

eastern African climate history. The core was 

collected in December 2014 in southern 

Ethiopia as part of the ICDP-HSPDP (Hominin 

Sites and Paleolakes Drilling Project) and 

CRC-806 project (Collaborative Research 

Centre) “Our way to Europe”. Both projects 

aim at better understanding human-climate 

interactions, including the potential impact of 

environmental influences on hominin evolution 

and mobility. Here we present some results of 

the high-resolution Chew Bahir geochemical 

and sedimentological data sets for the last 200 

ka. These comprise grain-size analysis, 

MSCL, XRF geochemistry and stable isotope 

data. Correlations of data with Indian Ocean 

SSTs (e.g. Bard et al. 1997), the Soreq cave 

speleothem 18O record (Bar-Matthews et al. 

2003) as well as the North African wet-dry 

index (Grant et al. 2017), suggest that wet-dry 

climate fluctuations in Chew Bahir might have 

been driven by changing monsoonal activity. 

Moreover, several long-term wet-dry 

oscillations reveal variations mostly in the 

precession (~15-25 kyr), but also eccentricity 

frequency bands (~90-120 kyr). Based on 

these results we will be able to test and 

discuss climate related hypotheses on human 

evolution and dispersal. 
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and C.J. Hawkesworth, 2003. Sea-land oxygen isotopic 

relationships from planktonic foraminifera and 

speleothems in the Eastern Mediterranean region and 

their implication for paleorainfall during interglacial 

intervals, Geochimica et Cosmochimica Acta, 67, 17, pp. 

3181-3199.  
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The archeology, paleontology, and 

paleolandscapes of the East African Rift in 

southern Kenya are recorded by the 

Olorgesailie Fm. (1.2 – 0.5 ma) and the 

overlying Oltulelei Fm. (~320 ka – ~50 ka.) in a 

depositional basin north of Mt. Olorgesailie 

and the northern Koora Graben. The two 

formations preserve an important record of 

hominin behavior and paleoecology during the 

time when Homo erectus evolved into Homo 

sapiens in Africa. Geochronology based 

primarily on Ar-Ar dates of interbedded tephras 

calibrates changes in the physical landscape 

on time scales of 104 – 105 yrs, with a 

prolonged period of primarily lacustrine 

deposition (Olorgesailie Fm.) followed by 

accelerating cycles of erosion and deposition 

(Oltulelei Fm.). 

Following major erosion of the 

Olorgesailie Fm. between ~500 and ~320 ka, 

the Oltulelei Fm. was deposited during three 

cycles of aggradation and erosion, with fluvial, 

lacustrine and wetlands deposits preserved in 

fault-controlled areas or temporarily blocked 

drainage valleys. Deposits in the three sub-

basins reflect a changing balance of sediment 

input and accommodation space controlled by 

climate, volcanism, and periodic movement of 

faults in the volcanic basement.  Large 

volumes of sediment were removed during 

erosive phases, indicating through-flowing 

drainage into Koora Graben southwest and 

south of Mt. Olorgesailie.  The southern Kenya 

rift provided a shifting array of habitats and 

environmental challenges for hominins, with 

rapid landscape changes driven both by the 

dynamic tectonic setting and climate cycles.   

Portions of the Olorgesailie and Oltulelei Fms. 

correlate with the ODP drill core record ~20 

km to the south, which also provides 

paleoclimate information for times when 

erosion and subaerial landscapes prevailed in 

the Olorgesailie Basin to the north.  This sets 

the stage for environmental reconstructions 

that relate closely in time and space to critical 

transitions in technology and mammalian 

communities over the past 1.2 ma. 
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Two sets of cores were recovered from the 

southern Kenya Rift (Koora and Magadi 

basins) through the Hominid Sites and 

Paleolakes Drilling Project and the Olorgesailie 

Drilling Project. These contain a detailed 

environmental Quaternary history with records 

of up to ~1 million years. This period correlates 

with much of the Olorgesailie Formation record 

of 1.2 Ma in the Olorgesailie Basin. The 

Magadi cores reached trachyte at ~ 194 and 

133 m with this project focussed on the longer 

core, MAG14-2A, which includes limestone, 

zeolitic, laminated and massive clay and silt, 

massive mud, chert, trona, gravel and sand. 

The Koora Core (OLO12-1A) extended to 

depths of 166.14 m and contains laminated 

and massive diatomites, fine to coarse sands; 

lime and siliciclastic muds with pumice-rich 

gravels. The two cores are particularly 

important because they provide environmental 

records that help to fill erosional gaps in the 

history of the Olorgesailie Basin, which 

includes important evidence for changing 

hominin cultures and evolution.  

The high-resolution lacustrine-

terrestrial stratigraphies of the two basins have 
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shown how landscapes were transformed 

because of complex interactions between 

tectonic and climatic processes. Volcanism 

also had a significant impact, partially 

damming lakes at Olorgesailie. Diatoms are 

present in much of the Koora Basin sequence 

and large parts of the Magadi sediments. 

These are dominated by a variety of planktonic 

Aulacoseira, Cyclotella and Thalassiosira taxa 

in both basins. Species comprising these 

genera and other planktonic, benthonic and 

epiphytic taxa preserve a detailed record of 

lakes that fluctuated in depth, extent and 

chemistry. The data document the presence of 

freshwater and saline lakes as well as 

wetlands. Diatom transfer functions from the 

Koora and Magadi basins indicate that these 

water bodies fluctuated widely in conductivity 

between ~200 to >20,000 μS cm−1, with pH 

changing between about 7.5 and 11.5. The 

palaeolakes also periodically exceeded diatom 

tolerance limits and intermittently dried out.  

Pollen are generally lacking in the Koora basin 

sediments, but deposits in the Magadi core 

contain common pollen that document a wide 

range of habitats, including forests, woodlands 

and grasslands that could have supported the 

presence of hominins and their activities in the 

region. Fungal spore data support pollen 

inferences and indicate periods when large 

mammals might have been common. 

The microfossil record shows that 

there was a broad trend towards more arid 

conditions in the southern Kenya Rift after 

about 550 Ka, interrupted by periodic wetter 

conditions. A major episode of desiccation 

developed between about 500/450 to 400 Ka 

that correlates with a period of mammal 

extinctions and a change from Acheulean to 

Middle Stone Age toolkits in the Olorgesailie 

Basin, suggesting that these changes might 

have been related to environmental conditions. 
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Environmental drivers of African hominin 

evolution may include heightened aridity, 

intensified moisture, or changes in habitat 

variability. Establishing a direct impact of 

environment on evolution demands high-

resolution climatic and ecological evidence 

that precisely connects local change in 

landscapes and biota with potential selective 

benefits and costs of novel hominin behaviors. 

The 2012 Olorgesailie Drilling Project 

recovered 216 m of sediment from two drill 

sites located 22-24 km from outcrops 

documenting the oldest well-calibrated 

replacement of the Acheulean by Middle Stone 

Age (MSA) innovations in eastern Africa, 

associated with an ~85% turnover in 

mammalian taxa. 40Ar/39Ar dates and the B-

M magnetic reversal are the basis for a 1-cm-

scale Bayesian age model for the 166-m-long 

core designated OLO12-1A. Although missing 

in nearby outcrops, the interval ~500-320 ka 

provides an especially high-resolution record 

of diverse lithologies, diatom assemblages, 

plant phytoliths, stable isotopes, and other 

measured environmental proxies during the 

evolutionary transition. 

Regional demise of the Acheulean, 

development of the MSA by at least ~320-305 

ka, and the faunal shift took place following a 

marked change at ~400 ka in the drill core 

record from generally deep freshwater lake 

phases with infrequent desiccation, to highly 

variable lake levels and frequent, short-

duration dry episodes. Grass expansion and 

intensified variability are also documented in 

the drill core and in outcrop and faunal records 

of the Olorgesailie Basin by 325-250 ka. The 

sediment core data point to (1) reliable 

freshwater supply 1 Ma to 490 ka when 
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Acheulean hominins occupied the region, and 

(2) increasingly unreliable freshwater 

availability and frequent dry episodes 470-90 

ka, as MSA innovations took root. MSA 

behavioral strategies are hypothesized to have 

succeeded in the southern Kenya rift in 

response to habitat/resource unpredictability 

and episodes of resource scarcity favoring 

wider hominin ranges, technological change, 

and social networking and communication. 

 

 

Egypt during the Last Interglacial period 

and its implications for AMH dispersal: 

New environmental and on-site 

investigations in the Eastern Desert 

F. Henselowsky1, K. Kindermann2, N. 

Klasen3, C. Willmes3, R. Eichstädter4, N. 

Frank4, O. Bubenzer1 

 
1Institute of Geography, Heidelberg University, 

Im Neuenheimer Feld 348, Heidelberg, 

Germany 
2Institute of Prehistoric Archaeology, University 

of Cologne, Bernhard-Feilchenfeld-Str. 11, 

50969 Köln, Germany 
3Institute of Geography, University of Cologne, 

Zülpicher Str. 45, 50674 Köln, Germany 
4Institute of Environmental Physics – 

Heidelberg University, Im Neuenheimer Feld 

229, Germany 

 

felix.henselowsky@uni-heidelberg.de 

 

The Last Interglacial (LIG) provides important 

favored climatic periods for the dispersal of 

Anatomically Modern Human (AMH) 

throughout the nowadays hyper-arid Saharo-

Arabian desert. In addition, more and more 

archaeological evidences in the Levant and 

Southwest Asia point to an early first migration 

of AMH out of Africa before 60ka. New results 

of the geoarchaeological research project CRC 

806 “Our Way to Europe” indicate, that 

favorable environmental conditions occurred 

several times in Egypt during the LIG. 

A GIS-based PaleoMap combines 

paleo-climate, ecozones, water availability 

during the LIG with appropriate raw material 

sources as primary needs of hunter-gatherer 

societies, on an over-regional scale. At this 

time, the region was dominated by a 

savannah-like ecozone with rivers and playas 

and had distinct regions with flint outcrops as 

important raw material source. Detailed on-site 

investigations in the Eastern Desert at 

Sodmein and Saqia Cave support the general 

occurrence of these conditions and document 

human presence in this area during LIG. New 

optically stimulated luminescence (OSL) age 

estimates from the archaeological sequence of 

Sodmein Cave range from late MIS 5 to early 

MIS 4. This integrates well with age estimates 

of heated artefacts from a hearth (layer J) 

which have been dated to between 87-121ka 

(Mercier et al. 1999, Schmidt et al. 2015). U/Th 

based dating of speleothem growth at Saqia 

Cave indicate for the first time wetter climatic 

conditions on the basis of terrestrial data 

during all interstadials of MIS 5 in Northeast 

Africa. This supports the hypothesis that 

humans have been present during multiple 

wet-phases of the LIG in the Eastern Desert. 

The integration of these evidences into the 

overall context highlights the importance of the 

LIG as time of human dispersal and Egypt as 

an important region for the understanding of 

AMH migration between Northeast Africa, the 

Levant and Southwest Asia. 
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It has been suggested that the morphological 

and behavioural traits that characterise Homo 

sapiens, developed as adaptive responses to 

environmental challenges over the last million 

years. Our current understanding of the 

interplay between early human adaptive 

strategies and environments however, is 

based almost entirely on information derived 

from late Pleistocene contexts. Comparatively 

little is known about the abilities of earlier, 

particularly mid-Pleistocene human 

populations to optimally adapt to their 
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environments - a state of affairs that may be 

ascribed to the patchy archaeological and 

environmental records for this time interval. 

Currently, our limited knowledge of mid-

Pleistocene human adaptive responses to 

environmental conditions derives mainly from 

East Africa, where relevant archaeological and 

environmental records tend to be most 

complete. This is problematic though, given 

that hominins occupied a variety of 

environments at the time and in response, 

probably exhibited a diversity of adaptations. 

The well-known South African localities of 

Elandsfontein (EFT) and Duinefontein (DFT) 

represent two rare mid-Pleistocene localities 

located outside of East Africa that preserve 

high resolution archaeological and 

environmental records. As such, they offer an 

opportunity to test whether mid-Pleistocene 

hominins displayed environmentally specific 

adaptations or not. In this talk I present new 

environmental proxy data derived from the 

analysis of the bovid communities from EFT 

and DFT that begin to reveal the 

environmental context of the mid-Pleistocene 

hominin occupation of South Africa’s south 

west coast. Significantly, these data paint a 

picture of an environment that is uniquely 

different from that occupied by mid-

Pleistocene hominins in East Africa. Future 

linking of the behavioural records for EFT and 

DFT with the emerging environmental picture 

for these sites, as well as comparisons with 

the East African record, should reveal more on 

the suggested link between environments and 

the development of traits considered to be 

uniquely human. 
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The Lomekwi Member is part of the Nachukui 

Formation, a Plio-Pleistocene sedimentary 

exposure west of Lake Turkana in northern 

Kenya. Over the last 30 years, much fieldwork 

has been conducted around the Lomekwi 

member, resulting in many fossil discoveries, 

including Kenyanthropus platyops and 

Paranthropus aethiopicus. In 2011, the West 

Turkana Archaeological Project discovered the 

oldest known stone tools at the Lomekwi 3 

site, and the West Turkana Paleo Project has 

ongoing field work in the region regarding 

hominin fossils.  The Nachukui Formation was 

formally named and described in 1988 by 

Harris et al., but to date, high resolution facies 

analyses of the Nachukui Formation have 

been lacking. 

In the Lomekwi Member, rapid 

accumulation of muds and soils lent to the 

excellent preservation of fossils and artefacts 

found in the alluvial fan gravels, and large-

scale cross bedding and climbing ripples found 

in the Tulu Bor tephra deposits indicate the 

short-term dynamics of rapid deposition. 

Additionally, the pure, coarse-grained tuff 

found in channels suggests a main 

depositional pulse of volcanics, whereas 

interbedded tuffaceous silts imply flowing 

rivers depositing over longer periods. Analyses 

also indicate several lacustrine intervals, to 

include smaller ponds and oxbow lakes. 

Over the past few summers, 

investigations into the context and stratigraphic 

nature of the Lomekwi Member have 

continued, and a rough picture of the 

depositional environments is becoming clear.  

Here I present previously unmeasured 

stratigraphic sections and correlate them with 

published sections to create high-resolution 
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facies analyses and subsequent facies 

associations. Additionally, I present a map of 

the depositional environments of the Lomekwi 

Member area, which I use to make a 

paleoenvironmental interpretation of the study 

area.  The analyses provide a window into this 

complex depositional regime, and aid in 

understanding the paleoenvironment of this 

fossiliferous and artefact-rich location. 
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Through Continental Scientific Drilling, six sites 

in Ethiopia and Kenya, all adjacent to key 

paleoanthropological sites have been 

investigated as part of the Hominin Sites and 

Paleolakes Drilling Project (HSPDP), aiming at 

an enhanced understanding of climatic 

influences on human physical and cultural 

evolution. Together the sites cover the last 

~3.5 Ma of climate change. Initial results show 

that sediment core records archive 

environmental change during diverse 

milestones in human evolution, and times of 

dispersal and technological and cultural 

innovation. The 280 m-long Chew Bahir 

lacustrine record, recovered from a 

tectonically-bound basin in the southern 

Ethiopian rift in late 2014, covers the past 

~550 ka of environmental history, a time 

period that includes the transition to the Middle 

Stone Age, and the origin and dispersal of 

modern Homo sapiens. 

To develop a continuous climate 

history based on sediment core composition is 

challenging due to the complex relationship 

between climate and sedimentary deposits. 

Our composite core record represents >90% 

recovery, verified through multi-proxy inter-

core correlation, together with high-resolution 

µXRF, XRD, and sedimentological data. First 

results suggest mineralogical and geochemical 

proxies are potential climate indicators of wet, 

dry and hyper-arid climate intervals.  

Preliminary work suggests that the most 

extreme evaporative phases are represented 

by authigenic mineral assemblages, including 

euhedral analcime, Mg-enriched clays, and 

low-temperature authigenic illite. 

Understanding and determining the degree of 

authigenic mineral alteration in the Chew Bahir 

records will enable interpretation of µXRF-

derived proxies (e.g. K indicating aridity), and 

provide direct paleohydrologic data. Together 

with a high quality geochronology, our growing 

understanding of site-specific proxy formation 

and the establishment of climate proxies for 

Chew Bahir will provide a robust 

environmental history on decadal to orbital 

timescales. 
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Kenya is well known for abundant and diverse 

paleontological and paleoanthropological 

heritage which span millions of years. These 

specimens document the origin and 
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diversification of mammals in eastern Africa. In 

addition, the country owns one of the most 

fêted early human fossil heritage in the African 

continent documenting evolution of humans 

over the last 6 million years. Equally, the 

country prides itself in owning one of the 

largest collection of stone artefacts that 

document human cultural innovation over the 

last 3 million years. This unique collection is 

housed at the National Museums of Kenya and 

has continued to attract many scholars over 

the world. Here we present pictorial highlights 

of major discoveries over the years. 
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Lake Chamo is currently the southernmost 

permanent lake in the Ethiopian Rift and 

hydrologically connected to the chain of major 

lakes (i.e. Lakes Ziway, Abiyata, Langano, 

Abiyata, Shala and Abaya). Today, its surficial 

water drains to the Chew Bahir basin in the 

south. In the Holocene, multiproxy analyses of 

the sediment record reveal drastic hydrological 

changes. A major shift in sedimentation rates 

occurred 1.4 – 1.2 ka cal. BP. Here, we 

discuss if this pronounced change was 

triggered by a local event or if it is comparable 

to the palaeoenvironmental history inferred 

from other sediment records of the region. 

Therefore we carefully developed an age-

depth model based on nine radiocarbon dates 

and supplemented by modelled tephra ages 

found in Lake Chamo for a consistent master 

record. The geochemical analyses (e.g. XRF, 

CNS, TIC/TOC) and high- resolution logging 

data, together with micropalaeontological 

evidence from ostracods and sedimentary 

charcoal were used to reconstruct the regional 

hydroclimate and palaeoenvironment in the 

Holocene. 
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Lake Victoria, East Africa straddles the 

equator, and is relatively shallow (~78 m) and 

young (estimated ~400 kyr).  Seismic 

reflection profiles reveal a progressively tilted 

sequence of lacustrine sediment with a ~60 m 

maximum thickness overlying acoustic 

basement.  The stratigraphy comprises four 

major sequences, separated by 

nonconformities.  Piston cores have sampled 

lacustrine sediments representing the 

uppermost of those sequences, spanning the 

last 15 kyr, underlain by a paleosol. This 

indicates Lake Victoria was desiccated prior to 

15 ka, and throughout much of the last ice 

age.  Thus, most of Lake Victoria’s ~800 

endemic cichlid fish species must have 

evolved since 15 ka – the most rapid rate of 

vertebrate speciation ever recorded.  The 

piston cores also revealed: millennial-scale, 

lake-wide shifts in diatom productivity; a 

temperature and hydroclimate history aligned 

to Northern-Hemisphere insolation; distinct 

crypto-tephras from Kenyan Rift volcanoes; 

fish fossil records reflecting adaptive radiation 

of competing lineages; and more.  The Lake 

Victoria basin also contains archaeological 

records of our Early, Middle and Late Stone 

Age ancestors, yet the role of the lake in their 

evolution and behaviors remains ambiguous. 

We propose to recover the full, ~60 m 

sediment sequence underlying Lake Victoria.  

This should be a moderately inexpensive 

venture, given the lake’s shallow depth and 

limited sediment, that would address many 

important questions regarding the lake’s actual 

age, its rate of tilting from tectonic uplift to the 

west, the duration of each lacustrine interval, 

the timing and duration of the hiatuses 

represented by the nonconformities, previous 

intervals of cichlid evolution, etc. Thus, a rich 

history of climate and environmental change 

will be developed for equatorial East Africa for 

perhaps the past 400 kyr, an interval 

encompassing the first appearance of Homo 

sapiens, major migrations of mammals and 

humans across the landscape, and significant 

cultural development of our human ancestors. 
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Lakes Nabugabo and kayanja, located on the 

north-western shores of Lake Victoria, are two 

of a score of satellite lakes of Lake Victoria, 

Uganda. They are located in the Nabugabo 

ecosystem which an area of high biodiversity 

and found to contain rare species, threatened, 

nearly threatened and endemic species of 

fauna and flora. The lakes formed as a result 

of water-level fluctuations in the main lake 

between ca. 3,000 and 5,000 years ago 

(Greenwood 1965, Kendall 1969, Stager, et 

al.2002). The Lake Victoria region has had a 

history of great climatic variability during which 

Lake Nabugabo apparently shrank around 

Ca.2600 and 2000 years ago during century- 

scale droughts though it did not dry out 

completely (Stager, et al., 2005). 

Understanding the history of Lake Nabugabo 

is central to understanding the evolution and 

ecology of its biota because environmental 

changes within in the lake could significantly 

change selection pressures acting upon them 

Stager, et al., 2005. The main aim of this 

research was to reconstruct the environmental 

history of satellite lakes. The study worked on 

a 38cm and 98cm-long sediment core from the 

lakes Nabugabo and Kayanja respectively and 

used the chronological cores to reconstruct the 

vegetation history around lakes over the last 

13770 ± 45 yr. BP. Analysis of phytoliths was 

accomplished using the procedures described 

in Piperno (1988), Pearsall (2000) and Lejju 

(2005).The phytolith of grasses were used as 

proxy environmental indicators. Phytolith 

morphotypes belonging to sub-family 

Panicoideae indicate warm and humid climate; 

Chloridoideae indicate warm and dry climate. 

The lake profiles in general shows dominance 

of Panicoideae morphotypes over others, 

though at certain intervals they show 

fluctuating trend. A well-defined parameter of 

phytolith index (Iph) was used to infer aridity-
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humidity tendencies in the succession. On the 

basis of Iph, wet phases alternating with dry 

phases have been identified during the past 

13770 cal yrs. BP. The phases: terminal 

Pleistocene (̴ 13770-12,000yr. BP) was arid, 

early Holocene ( 1̴1,000–8000 yr. BP)was very 

humid; early–mid  Holocene (8,000-7200) was 

very arid; mid-late Holocene through to the 

Present period (>70000yr.BP) showed a 

relatively more seasonal climate. 
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Lake Kivu is a unique East African lake with 

permanently stratified waters that contain high 

concentrations of carbon dioxide (CO2) and 

methane (CH4) at depth. Previous studies of 

Lake Kivu suggest that nearby volcanic activity 

supplies hydrothermal input to the lake and 

plays a significant role in the stability and the 

stratification of the water column. High 

geogenic gas concentrations and warmer, 

more saline bottom waters are thought to have 

been established with the advent of 

hydrothermal activity to the lake 3,100 years 

ago. Concentrations of gasses in the lower 

water column make Lake Kivu one of only 

three lakes globally with the potential for limnic 

eruptions. Though there have been modern 

limnic eruptions at the other two, Lakes 

Monoun and Nyos in Cameroon, there has 

been no such modern limnic eruption at Lake 

Kivu. The frequency and occurrence of any 

past degassing events and their effects on the 

lake ecosystem are unknown. I will present 

records of organic biomarkers from recently 

collected sediment cores that span the 

Holocene (~11,000 years) from Lake Kivu that 

suggest multiple episodes of gas release since 

the establishment of meromictic conditions. 

These sustained releases had a significant 

impact on the aquatic community and general 

lake ecosystem. These events do not happen 

at regularly occurring intervals, and may 

suggest a connection to distant hydrothermal 

or volcanic activity. 
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East Africa would in general be a semi-arid to 

arid part of the world if it did not have its many 

mountain ranges, hills and volcanoes which 

catch orographic rainfall. The eastern sector is 

under the influence of the alternating NE and 

SE monsoons. The SE monsoon has the 

longest trajectory over the ocean, but the air 

flow is shallow and divergent and does not 

meet a high coastal mountain range so that it 

brings only little rain to the vast plateau of the 

interior. The other main source of rainfall is the 

monsoon which penetrates equatorial Africa 

from the Atlantic Ocean and loses most of its 

humidity over the Zaire basin and on the high 

mountain ridge bordering the western Rift 

Valley. In the course of the last 1 000 years 

man has had a devastating influence on the 

vegetation by destruction of forest, burning 
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woodlands and overgrazing. However, the 

opening up of the vegetation is of much older 

age and is the consequence of the gradual 

desiccation of Africa which started  during the 

world wide cooling in the end of the Miocene 

(5 My). This is also testified by the fauna of 

alcelaphine antelopes which are highly 

adapted to this open type of vegetation. This 

paper describes the distribution of fauna and 

the vegetation pattern of East Africa which are 

among the most varied of the world ranging 

from lowland rain forest with an equable warm 

and humid climate to sun parched semi-desert 

and to the highest mountains in Africa which 

are covered with residual glaciers right under 

the equator. This pattern is primarily arranged 

according to the availability of water. The Late 

Quaternary changes in East Africa and their 

influence on the present vegetation pattern 

and distribution of fauna are discussed. 
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The Lorenyang Lake phase (2.1-1.6 Ma) 

document environmental and climatic 

dynamics within the Turkana Basin during a 

key interval in human evolution comprising the 

first appearances of Acheulian stone tools 

and Homo erectus. Expanded sedimentary 

outcrop successions record vast fluctuations in 

depositional environment and lake-level along 

the eastern margin of paleo-lake Lorenyang. 

Analysis of lithogenic grain-size distributions 

reveals coarse-grained end-members, which 

are absent in synchronous deposits of the 

western margin. The coarse-grained 

sediments are attributed to relatively shallow 

water depths and the proximity of river mouths. 

The dynamic nature is also evident in the 

western succession with lacustrine clays that 

are repetitively overprinted by soil features and 

alternate with coarser sediments. As part of 

the Hominin Sites and Paleo-lakes Drilling 

Project (HSPDP, 2013), core WTK-13 was 

retrieved near the investigated outcrops at 

western margin. Age control and stratigraphic 

linkages between core and outcrop are based 

on tephrastratigraphy and paleo-magnetism. 

The deposits are rich in molluscs, 

ostracods and fish remains, which have been 

analysed to establish a strontium isotope 

(87Sr/Sr86) stratigraphy for Lake Lorenyang. 

Unlike carbon and oxygen 

isotopes,  87Sr/Sr86  values directly reflect 

the 87Sr/Sr86 composition of the organism’s 

host-water, which is insensitive for short-term 

variability. For the Turkana 

Basin, 87Sr/Sr86  records reflect runoff 

fluctuations between sub-drainages with 

dominantly Precambrian and younger volcanic 

bedrock. The 87Sr/Sr86  record indicates a 

strong control of the Omo River with a varying 

contribution of more radiogenic rivers (e.g. 

Kerio-Turkwel), which is probably related to 

shifts in the monsoon rainfall belts. Anomalous 

low 87Sr/Sr86  values that are tentatively linked 

to overflow from the volcanic Suguta Valley 

occur in outcrops and core. 

The 87Sr/Sr86  records therefore not only 

resolve the influence of climatic controls on 

Paleo-lake Lorenyang, but also the correlation 

between core-outcrop records. 

This 87Sr/Sr86  approach might also applicable 

to other East African Rift lakes. 
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The use of δ13C in the growth increments of 

trees has been used as a proxy for rainfall 

variation over the growth of selected trees in 

southern Africa. The approach is verified 

against the available instrumental records. 

Records are now available from Vachellia 

erioloba (camelthorn trees) fro the mesic 

regions, and from Adansonia digitata (baobab 

trees) from the more xeric regions. Records 

ranging from 300-1000 years are now 

available from northern Namibia, a north/south 

transect through Botswana, South Africa and 

Madagascar. 

These records provide evidence of 

past rainfall variability in response to climate 

forcing. The evidence suggests that the El 

Nino, sea-surface temperature and the 

Southern Annular Mode are important role 

players. The dynamics that are identified in the 

empirical datasets are captured in a 1000-year 

climate simulation suggesting that model 

forecasts of future climate change in the region 

are likely accurate. 
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Later Stone Age research on the Greater 

Mapungubwe Landscape, which covers 

eastern Botswana, northern South Africa and 

south-western Zimbabwe, reveals a series of 

cultural changes that occurred during the late 

Holocene. It has been argued that many of the 

changes were due to the relationship between 

foragers and farmers that ultimately resulted in 

the abandonment of the Later Stone Age 

culture. No researcher, however, has yet 

considered how climate change may have had 

influenced forager sequence. It is 

hypothesised here that during times of 

environmental stress, when conditions were 

unfavourable, foragers relied more on farmers, 

and that this was evident between AD 900 and 

AD 1300, after which they either abandoned 

the area, lived in small groups, relying on 

hunting and gathering, or assimilated into the 

farming economy. In order to determine the 

chronological relationship between climate 

change and changes in the Later Stone Age 

material record, a climatic reconstruction of the 

landscape was done. This was then correlated 

with Later Stone Age cultural material from 

north-eastern Botswana. The 

palaeoenvironmental reconstruction showed 

that the local climate went through a series of 

changes. These changes can be 

chronologically linked to those recorded in the 

Later Stone Age and suggest that the 

changing environment provided a framework 

within which forager/farmer relations were 

influenced. Thus, it is suggested that in order 

to contextualise these interactions, a firm 

understanding of the local climatic sequence is 

required. 
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Surveys of Cascade Tufas in the arid Mopane 

Woodland of Kaokoland, Namibia, has 

resulted in the identification of over a dozen 

fossiliferous localities of Plio-Pleistocene age, 

some of which also contain stone tools and 

burnt bone. Study of the microfaunas from the 

sites indicate that human activity in the region 

likely extends into the Pliocene (extinct rodent 

taxa). Some richly fossiliferous tufa deposits 

contain only waste flakes of quartz and 

quartzite, suggesting that small caves in the 

tufas were the site to tool manufacture but that 

tools were carried out of the shelters when 

completed, whereas other occurrences are 

rich in waste flakes, stone tools and burnt 

bone, suggestive of more permanent 

occupation. The tufas were evidently a focal 

point for some early human activities, partly 

because of the presence of water, but also 

because of the occurrences of small caves 

and hollows in the tufa lobes which provide 

shelter from predators and from the heat of the 

mid-day sun (temperatures can reach 50°C in 

Kaokoland whereas the shelters are usually in 

the 20°s). The archaeological literature seems 

to be relatively silent on the role of cascade 

tufas in human evolution, but our results 

indicate that they are potentially a rich source 

of information about some aspects of human 

activities in arid environments and thereby 

warrant greater attention from the 

archaeological community. 
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A project to stabilize dangerously-eroding 

Quaternary embankments in Saldanha 

harbour was initiated by the South African 

Department of Public Works. The 

embankments had previously revealed Late 

Pleistocene brown hyaena accumulations and 

a Middle Stone Age occurrence and Heritage 

Western Cape required a palaeontological and 

archaeological impact assessment, which was 

undertaken by the author. 

Requirements were employment and 

skills training for about 80 unemployed 

Saldanha community members. Most were 

labourers, but individuals showing leadership 

qualities became team supervisors; two have 

been employed permanently by the Contractor 

Guerrini Marine Construction (GMC). Training 

included palaeontological awareness, inter-

personal skills, health and safety, 

environmental and HIV-Aids awareness. 

Palaeontological awareness training, 

by the author, for all employees comprised 

PowerPoint presentations to illustrate the 

value of heritage remains, examples of 

potential finds and protocols for dealing with 

any find(s), followed by viewing of actual 

fossils from similar contexts. Awareness 

gained paid dividends as was reflected in the 

enthusiasm of management and work teams. 

Protocols established were followed; labourers 

reported several occurrences as they cleared 

the faces for walling and the author, as 

monitor, was able to recover valuable 

stratigraphic and lithological information about 

the aeolian deposits and to recover significant 

material, that included a Plio-Pleistocene 

marine mollusc deposit and Late Pleistocene 

hyaena accumulations with  terrestrial 

vertebrates, including a rare human element, 

and MSA material, which will be lodged in the 

Iziko Collections. 

Analysis of the hyaena accumulations 

provides a window on palaeo-biodiversity, 

palaeoenvironment and human and brown 

hyaena behaviour. Study of the Plio-

Pleistocene molluscs and dating will place 

these and other occurrences within an 

improved regional framework. 
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Precipitation amount and moisture availability 

(also called “humidity” or “aridity”) represent 

two very different aspects of climate. However, 

the terms are often used interchangeably in 

the literature. If moisture availability is partly 

determined by precipitation amount, it is also 

influenced by temperature - through its 

influence on potential evapotranspiration - and 

seasonality that modulates the severity of the 

dry season. As many palaeoenvironmental 

proxies reflect changes in this water balance 

rather than purely precipitation amount, it is 

important to distinguish between the potential 

relative influences of precipitation and 

temperature, especially if those records are to 

be interpreted in terms of climate mechanisms 

and/or compared with model outputs. Very few 

records in Africa are effectively representing 

rainfall amount. 

Using modern climatological data and 

past reconstructions from across southern 

Africa, we show that aridity and rainfall records 

from one location can be, but not necessarily, 

very different through time. Of particular 

interest regarding the debate concerning the 

response of the ITCZ to precessional forcing 

are our reconstructions from northeastern 

South Africa that show that temperature has 

exerted a considerable and even dominant 

influence on moisture availability, resulting in 

elevated humidity during the last glacial period, 

despite significant reductions in precipitation 

amount. These results have the potential to 

reconcile many of the regional records. 
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Wonderwerk Cave is situated in the Northern 

Cape Province of South Africa at the edge of 

the Ghaap plateau in the Kuruman Hills. The 

current vegetation biome is savanna but the 

cave is very close to the grassland biome. The 

study focuses on anthracology to understand 

human-plant relations in the past. Well-

preserved charcoal from stratum, 3b dating to 

2800-4416 cal BP, was studied as a 

palaeoenvironmental proxy. In addition, a 

modern vegetation reference collection was 

established by collecting tree species at 

Wonderwerk.  A sample of 342 charcoal 

fragments were studied. The species found in 

Stratum 3b are compared to those from the 

earlier Holocene Strata 4 ad 5 at the cave, 

which span the time period ca. 4400 to 14,000 

BP, in order to assess changes over time in 

wood exploitation at the cave and 

palaeoenvironmental conditions in the 

surrounding region.  The study shows that the 

diversity of taxa is relatively low, and possibly 

reflects that the cave inhabitants collected 

firewood close to the site. 
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The tempo-spatial changes of vegetation cover 

subsequent to extraordinary rainfalls (>100 

mm in one week) in the hyper-arid southern 

Namib Desert in 2006 are studied by analyzing 

satellite images (LANDSAT 5 time series). 

Archived climate weather maps are used to 

provide background of the synoptic situation of 

the atmosphere forcing the strong rainfalls 

between 16th and 22nd of April 2006. The 

results show, that rainfall was triggered by a 

Cut-off-Low from the temperate climate system 

of southern Africa reaching unusually far north 

and a Temperate Tropical Trough reaching 

unusually far south at the same time. 

Vegetation vitality has its maximum three 

months after the strong rainfall, when a rather 

dense vegetation occurred in some areas. 

Activation of rivieres and water deposition in 

two large vleis are observed to change the 

appearance of the desert landscape for 

several months. Evidences for a recurrence of 

this phenomenon by intervals of 5-11 years 

during the last 30 years show that comparably 

wet years are common in the area, which have 

a high significance for the regional and supra-

regional ecosystem. 
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 Late Pleistocene palaeoenvironments of the 

South African central interior are informative 

about the evolution of the modern grassland 

biome and its biogeographically unique 

mammalian fauna. This study investigates the 

paleo-environments and dietary behaviour of 

ancient herbivores of the region and also how 

these species differently responded 

ecologically to climate change. Stable isotope 

analyses of carbon and oxygen (13C / 12C , 18O 

/ 16O ) of tooth enamel carbonate of fossil 

herbivores from Stratum 4a at the 

archaeological site of Kathu Pan 1 (dating to 

500,000 years BP was applied to study diets 

and paleoenvironments of this currently arid 

region of the Northern Cape Province. The 

palaeofaunal assemblages from Kathu Pan 

comprise taxa that occur in only small 

abundances at other sites in the region, in 

particular the megaherbivores Elephas recki 

(found only in Stratum 4b) and Ceratotherium 

simum (in Stratum 4a).  

Results suggest that the median δ13C values 

for all ungulate taxa were >-4, indicating 

predominantly C4-based diets with a significant 

C3 component. There were no significant 

differences in δ13C values between the species 

studied; however, intra-tooth δ13C profiles 

revealed that some individuals varied their 

diets through time. The values of δ18O differed 

across species, with Kobus sp. and 

Hippotragus sp. having higher values than 

other taxa. Intraspecific variations in δ13C and 

δ18O were positively correlated, indicating a 

link between C4 use with aridity. It can 

therefore be concluded that C and O isotope 

compositions of Kathu fauna are comparable 

to those of other Pleistocene assemblages in 

the region, indicating more mixed C3/C4 
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habitats, and wetter environments, than it exist 

in the region currently. 
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Home of the Kalahari and Namib deserts, the 

role of aeolian processes in long term 

environmental and climatic dynamics has long 

been a component of southern African 

Quaternary research (e.g. Flint and Bond 

1968, Grove 1969, Lancaster 1981). Despite 

widespread application of luminescence dating 

to develop dune accumulation chronologies 

(Thomas and Burrough 2012, 2016) several 

issues, including clear associations between 

aeolian transport and climatic parameters 

(Chase 2009), have inhibited the utility of 

aeolian records in advancing critical aspects of 

Quaternary science. 

 

We identify key aspects of southern African 

aeolian systems that demonstrate their 

importance for nuanced interpretation of 

Quaternary landscape dynamics. Examples 

come from the continental interior, where other 

proxy records are commonly sparse, and 

contexts where Quaternary aeolian sediments 

are part of complex sedimentary systems.  We 

provide three contrasting examples:  

 

• Dune system accumulation intensity 

(Thomas and Bailey 2017) as a method for 

integrating sediment accumulation and age 

data to resolve the timing of major 

continental dunefield construction in 

relation to other palaeoenvironmental and 

palaeoclimate proxies;  

• Sand ramps, where palaeoenvironmental 

interpretation is influenced by regional 

climate, local sediment supply and hillslope 

accumulation space (Rowell et al. 2017). 

While age, sedimentary and morphological 

data from multiple ramps allows changes in 

Quaternary sediment flux to be established, 

the role of aeolian processes in the 

formation of individual ramps may be prone 

to misinterpretation (Rowell et al. 2018); 

• Deflation of fluvial and lacustrine 

sediments, where 1) mineral aerosol 

sources are critically dependant of the 

availability of Quaternary lake and valley fill 

sediments (e.g. Dansie  et al. 2017;  

Thomas et al. 2017); 2) deflation 

contributes to the visibility  of 

archaeological sites in hydrological 

systems (Helgren 1984; Makgadikgadi 

geoarchaeology project in progress) and 3) 

deflated sediments are a key component of 

marine core sediments, contributing to the 

interpretation of palaeoclimate and 

terrestrial palaeoenvironments (Stuut et al.  

2002). 
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Proxy data which document the transient 

dynamics of the Holocene African Humid 

Period (AHP) seem to yield conflicting results. 

Some proxy data show a rapid termination of 

the AHP around 5000 years ago, others reveal 

a more gradual transition to arid conditions. By 

using new high-resolution transient climate 

system simulations we are able to reconcile 

this variety of proxy data of the last 8000 

years. We find that the termination of the AHP 

does not evolve uniformly in the model. 

Gradual changes in some locations co-exist 

with rapid changes in other locations.   

The model simulations reveal a rapid 

expansion of desert conditions, mainly in the 

western and southern part of today’s Sahara, 

between 6000 and 4000 years ago. No 

unobstructed vegetation records spanning the 

mid and late Holocene in these regions are 

available for comparing simulated and 

reconstructed vegetation. However, we can 

link the rapid change in desert cover with a 

rapid increase in dust deposition into the North 

Atlantic shelf area. Hence, the rapid increase 

in dust flux found in marine sediment records 

can indeed be interpreted as a direct indicator 

of changes in the West Saharan landscape. 

Simulated vegetation changes in many regions 

of the East Sahara appear to be more gradual 

which matches the pollen record from Lake 

Yoa. Further numerical experiments suggest 

that spatially heterogeneous plant diversity 

could have affected the local dynamics of the 

AHP and, thus, could partly explain the 

regional differences in the AHP termination.  
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West Africa is greatly affected by the rainfall 

variability on different timescales from 

interannual to multidecadal. The instrumental 

data from last 100 years has shown that 

interannual variations in western African 

rainfall are very high, and the region has 

recently experienced a 30 years persistent 

drought since 1968. However the combined 

knowledge on spatial patterns with 

corresponding temporal variability are not well 

known due to the limitation of available long-

term observation data. In this case climate 

model simulations may provide a complete 

picture on spatial pattern and temporal 

variability. In the present work we have 

analysed the trend, climate change and 

climate variability in a last millennium 

simulation with EC-Earth, with focus on 

western African summer monsoon. Our model 

results show an overall drying trend, 

characterized with wet condition during the 

Medieval Warm Period and dry condition 

during Little Ice Age. These features are 

mostly due to the external forcing such as the 

changes in solar radiation and volcanic 

eruptions. By removing the linear trend caused 

by external forcing, we found that high decadal 

variability in rainfall over the Coast of Guinea, 

which is modulated by the tropical Atlantic 

SST. While the rainfall variability over the 

Sahel region exhibits strong multidecadal 

variability, which is closely connected to 

Atlantic Multidecadal Variability.  
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Sahelian-Sudan, 11° – 16° N, is a transitional 

belt that lies between the wet tropics of Africa 

and the Sahara Desert. It is an arid to semiarid 

region with limited water resources. The 

summer rainfall is a major water resource for 

the region and is by far the most important 

climate parameter therein. However, the 

rainfall undergoes considerable interannual to 

decadal variability. Several studies have 

focused on the impact of sea surface 

temperature, land-use changes and the impact 

of atmospheric dynamics but less on the 

impact of moisture transport into the region. 

Such dry regions like Sahelian-Sudan usually 

have their moisture sources elsewhere, thus it 

is safe to assume a strong correlation between 

the moisture transport into the region and the 

rainfall variability on different time scales. In 

this study, we applied computational 

approaches to identity Sahelian-Sudan’s 

moisture sources and to examine the 

interannual variability in the moisture transport 

into the region. Both Lagrangian and Eulerian 

approaches have been applied. The 

Lagrangian approach divides the mass of the 

atmosphere into a set of infinitesimally small 

mass elements and traces the evolution of 

their physical characteristics over time 

following the motion of the atmosphere. On the 

other hand, the Eulerian approach divides the 

3-dimensional space into sets of grid-points in 

which the physical characteristics of the fluid 

are calculated. The moisture associated with 

Inter-Tropical Convergence Zone flow 

accounts for about 40%-50% of the 

precipitated water. The local evaporation 

provides about 20% of the precipitated water. 

The Mediterranean, Arabian Peninsula, and 

Horn of Africa are other contributing sources. 

The multiyear variability in the rainfall seems to 

be linked to the Atlantic Multidecadal 

Oscillation. The Tropical Easterly Jet as a 

major feature of the upper troposphere and 

ENSO impact monsoon’s dynamics rather than 

moisture transport or supply to the region.  
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The extent to which atmospheric CO2 

concentrations affect photosynthesis and 

resulting stable carbon isotope composition 

(13C) of terrestrial plants and faunal 

biominerals is currently under investigation. 

Recent plant chamber experiments and paleo-

studies have shown that CO2 concentrations 

have a clear effect on 13C values of C3 plants, 

independent of changes in environmental 

variables such as precipitation, temperature, 

and vapour pressure deficit. The CO2 effect is 

responsible for relatively rapid shifts in the 

13C baseline at millennial-scale periods during 

the Quaternary, in particular during glacial 

periods when pCO2 repeatedly dropped below 

200 ppm. Other new research shows the effect 

varies by C3 plant group 

(angiosperm/gymnosperm), which is related to 

evolutionary differences in plant physiology 

and photosynthetic fractionation. These 

studies present a growing body of evidence 

that simple, widely-used models of 

photosynthesis do not accurately represent all 

fractionation processes, particularly over 

disparate geological timescales, C3 plant 

species (most of Earth’s vegetation), and the 

fossil carbon record. The uncertainty affects 

how we model biogeochemical flows of 

carbon, and how we interpret 13C values from 

Quaternary palaeorecords (sediments, fossil 

bones and teeth) as a precipitation and 

vegetation proxies. In this work, I review the 
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existing evidence for the pCO2 effect, and 

discuss the implications for proxy records of 

African palaeoclimates. Finally, I suggest 

methods of correction which utilise up-to-date 

Antarctic ice core records, together with 

coupled general circulation models, to improve 

the accuracy of palaeoclimatic reconstruction 

using 13C values from fossil African fauna.  
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Hydroclimate reconstructions for East Africa 

are largely based on stratigraphic exploration 

of lake basins along the East African Rift 

System. These studies have revealed a rapid 

rise in atmospheric moisture availability with 

the onset of the Holocene and wetter 

conditions than at present until around 5 ka. 

Past rainfall amount for this African Humid 

Period has been inferred from paleo-shoreline 

elevations - a widely used geomorphic signal. 

However, adjacent lakes along the Kenya Rift 

preserve paleo-shoreline elevations of vastly 

differing magnitudes ranging from +10 to +300 

m. These differences complicate reliable 

inferences of past hydroclimate, while the 

resolution of general circulation models is too 

low to reveal rainfall patterns at this spatial 

scale. Here we present multiple lines of 

evidence for the interconnectivity of lake 

basins during the early Holocene that can 

explain different lake levels. We use paleo-

shoreline elevations, 18O analysis of 

carbonates, 14C and 40Ar/39Ar dating of 

lacustrine sediments, a lake-balance model 

and satellite-radar-based surface roughness 

and soil-moisture signals to reconstruct lake 

level and moisture changes and fluvial 

networks in the Kenya Rift. We show that 

lakes in the central Kenya Rift – at its highest 

location at 1800 m – rose rapidly at 11.5 ka 

and drained via outlets towards north and 

south along the downsloping rift valley to 

cause abrupt infilling of downstream lake 

basins. Small fluctuations in 18O data from 

one downstream lake are interpreted as an 

indicator of constant inflow from upstream. 

Downstream lakes were thus not fully in 

equilibrium with the local climate, but also 

preserve a signal of moisture changes in the 

Kenyan highlands, where rainfall is twice as 

high as in the lowlands today. Local shoreline 

elevations can therefore not be used to reliably 

reconstruct paleo-rainfall and climate models 

need to be improved to capture topography-

driven gradients in rainfall at short spatial 

distances.  
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Summer rainfall in the Sahel region has 

exhibited strong multidecadal variability during 

the 20th century causing dramatic human and 
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socio-economic impacts. Studies have 

suggested that the variability is linked to the 

Atlantic multidecadal variability; a spatially 

persistent pattern of warm/cold sea surface 

temperatures in the North Atlantic. In the last 

few years, several promising century-long 

reanalysis datasets have been made available, 

opening up for further studies into the 

dynamics inducing the observed low-frequency 

rainfall variability in Sahel. We find that 

although three of the 20th century ECMWF 

reanalyses show clear multidecadal rainfall 

variability with extended wet and dry periods, 

the timing of the multidecadal variability in two 

of these reanalyses is found to exhibit almost 

anti-phase features for a large part of the 20th 

century when compared to observations. The 

best representation of the multidecadal rainfall 

variability is found in the ECMWF reanalysis 

that, unlike the other reanalyses (including 

NOAA’s 20th century), do not assimilate any 

observations and may well be a critical reason 

for this mismatch, as discussed herein. This 

reanalysis, namely ERA-20CM, is thus 

recommended for future studies on the 

dynamics driving the multidecadal rainfall 

variability in Sahel and its linkages to the low-

frequency North Atlantic oceanic 

temperatures. 
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The field of quantitative palaeoclimatology has 

made significant progress in the past decades. 

However, this progress has been spatially 

heterogeneous and strong discrepancies – 

both in terms of quality and density – exist 

between Europe and North America and the 

rest of the world, particularly Africa. The need 

to balance this distribution of quantified 

records has never been stronger, and 

improving our understanding of past global 

climate is urgent in order to better evaluate 

and employ the predictions of climate models. 

In this paper, it is proposed that this gap can 

be reduced in Africa by applying the Bayesian 

climate reconstruction method CREST 

(Climate REconstruction SofTware) calibrated 

using the open-access GBIF (Global 

Biodiversity Information Facility) database, 

which contains hundreds of thousands modern 

distributions of numerous bio-indicator proxies 

from the terrestrial and marine realms (e.g. 

pollen, chironomids, foraminifers, etc.). Using 

the taxonomical diversity of the GBIF 

database, CREST can be used to reconstruct 

various climate and/or environmental 

parameters from assemblage variety of 

different records. The diverse reconstructions 

that could be obtained from this framework 

have the potential to improve our 

understanding of past environmental and 

climatic spatio-temporal variability, and shed 

new light on some of the long-term standing 

questions about the African Quaternary 

history.  

 

 

Climate responses to mid-Holocene Green 

Sahara in EC-Earth simulations 

 

Q Zhang, F Muschitiello, F Pausata, G 

Messori 

 

Bolin Centre for Climate Research, Stockholm 

University, Sweden 

 

qiong.zhang@natgeo.su.se 

 

Paleo-proxy data suggest that during mid-

Holocene (~6000 BP), western African 

monsoon (WAM) extended to 30ºN North and 

led to extension of grassland and shrub-land 

into areas that are now desert, giving origin to 

the so-called “Green Sahara”. However, 

climate model simulations have shown limited 

skill in reproducing such strong amplitude of 

monsoon responses when forced with mid-

Holocene insolation forcing only. These 

discrepancies must lie in a shortcoming 

common to all models such as the improper 

land surface cover and dust emissions in 

model setup. Using a fully coupled climate 

model EC-Earth, we have designed several 



46 
 

sensitivity experiments to investigate how 

potential changes in Saharan land surface and 

dust emissions may have altered the climate. 

Our results show that under Green Sahara and 

reduced dust scenario the WAM became 

stronger and extended northward. However, 

reduced dust alone would not lead to such 

change. Furthermore, the climate response to 

Green Sahara is not limited to North Africa but 

affect the entire globe. For instance, Arctic 

region became warmer, ENSO activities are 

significantly weakened, the tropical cyclone 

activity is enhanced, and the eastern Asian 

monsoon extended northward and 

strengthened.  

We explain these local and remote climate 

responses by the local feedback, ocean-

atmosphere interaction and teleconnection 

through oceanic and atmospheric circulation. 

Change in land surface type leads to strong 

vegetation-albedo feedback and strengthens 

the WAM; dust reduction further enhances the 

feedback. Stronger monsoon causes the 

strengthening and westward shifting of the 

walker circulation through the changes in 

adjacent Atlantic SSTs, finally leads to the 

weakening of ENSO activities through ocean-

atmosphere interaction over the equatorial 

Pacific. The altered atmospheric circulation 

favours the conditions for tropical 

cyclogenesis. The surface albedo change in 

Sahara leads to larger thermal gradient 

between Arctic and subtropical region, 

increases the heat transport from lower to 

higher latitudes and consequently results in a 

warmer Arctic.  
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Our current understanding of prehistoric 

African landscapes has its foundations on the 

accumulated records of field observations 

aided by new technologies for dating, 

analyzing and synthesizing information. 

However, this level of knowledge would have 

not been possible without the contribution of 

geoscientists and archaeologists who 

pioneered in studies of paleoanthropology 

throughout the 20th century. One of such 

pioneers, Karl W. Butzer (1934-2016), worked 

extensively in geomorphological and 

archaeological projects in north, east, and 

southern Africa tackling archaeological 

problems spanning from early hominin sites to 

some of the prominent African civilizations.  As 

a geographer and geomorphologist, KWB 

understood many aspects of the subjects of 

research that were essential for the 

interpretation of modern and past landscape 

dynamics. A prolific writer, his legacy lives in 

the numerous articles, chapters, and books, 

some of which are still widely cited. Examples 

from his publications, field notes, sketches, 

photographs, correspondence, and 

travelogues, this presentation discusses the 

particular intellectual aspects of his 

methodological approaches. The intellectual 

aspects that supported KWB interpretations of 

prehistoric landscape lied, first, on his ability to 

the interconnect phenomena at different scales 

(spatial and temporal); second, on his capacity 

for synthesizing field research (observations) 

with various models of landscape evolution; 

and, third, his ability to link various models of 

landscape evolution with hominin behavioral 

models. 
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A significant Stone Age knowledge gap exists 

in interior southern Africa, yet a wealth of 

under-investigated archaeological sites occur 

in areas that have undergone major late 

Quaternary landscape and climatic changes. 

This interdisciplinary Leverhulme Trust project 

is undertaking the first systematic analysis of 

the extensive Stone Age archaeology of the 

Kalahari’s Makgadikgadi basin, where waxing 

and waning of a 90,000km2 palaeolake likely 

affected human mobility, use of lithic raw 

material resources, and the landscape 

distribution of archaeological sites.  

Research is characterising and 

classifying lithic industries; generating new 

Late Quaternary palaeohydrological data; and, 

discussed in the paper by Nash et al., using 

silcrete geochemical data to identify raw 

material source areas. 38 archaeological sites 

and 44 scatters and minor sites (mainly MSA, 

also LSA and pastoralist) have been mapped 

in and around Ntwetwe Pan (western 

Makgadikgadi). Six sites were excavated using 

the décapage methodology; with 

palaeoenvironmental work focussed on 

landform mapping and sediment sampling at 

archaeological sites and beyond for 

chronometric (OSL, 14C), geochemical and 

bio-proxy analyses. 

MSA use of Makgadikgadi occurred 

during lowstands/seasonally dry times, 

including within ~84-62ka at one site. Sites 

have been preserved during highstand burial 

with subsequent deflational exposure. 

Dominant black silcrete raw materials arrived 

from source areas in different stages of 

preparation.  Little post-manufacture 

disturbance or movement of lithics is, in many 

cases, evidenced by post-excavation chaîne 

opératoire assemblage analysis. This has 

allowed within-site waste flakes and tools to be 

refitted to cores over distances of as little as a 

few metres, and lithic technological stages, 

knapping sequences and usage patterns to be 

reconstructed. Overall, Makgadikgadi’s MSA 

has greater affinities to areas to the north and 

east rather than with coastal South Africa. 

Hydrological networks, which connect the 

basin to more tropical source regions, may 

have played a key role in Late Quaternary 

societal dynamics. 
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Little is known on Lake Magadi Basin 

archaeology, leave alone LSA sites. Recently 

John Barthelme from St.Lawrence University 

and a group of researchers recorded a number 

of sites lying on Magadi geological formations 

some belonging to ESA, MSA and LSA. Since 

2003, the present writer has been engaged in 

a study of geological  and archaeological 

investigation in the Magadi area.  

The method used include survey, 

excavation, oral evidence and analysis of data 

with the aim of providing geological and 

archaeological and cultural information. The 

present paper draws attention to two recently 

reported LSA sites of Olkena and Ololoo. 

Results indicate that these sites  were located 

near fresh water sources. Terrestrial and 

lucustrine resources were exploited. Burial 

mounds found next  the sites are not related to 

LSA  as radio-carbon dates  differs. Those of 

burial mounds date to about 1000 BCE  while 

the LSA  dates before 8000BCE. The sites 

abandonment were due to environmental 

changes within quaternary  especially in the 

Holocene period-from 5000B.C.E. In 

conclusion, Lake Magadi Basin has undergone 
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hydrological regime changes with hyper-saline 

lickers replacing fresh water streams from 

Nguruman escarpment. The LSA communities 

may be related to those at Narosura, Ebburu 

and Lukenya hills among others. There is no 

population continuity in the area as there is no 

mention of fishing or dependency on hunter-

gathering subsistence in the oral tradition I 

collected nor have scholars like Jacobs and 

others who have carried out research among 

the Maasai. These sites existed before the 

arrival of the Maasai and Sonjo and beyond 

the reach of oral history. 
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Studies of how lithic raw materials were 

transported from source to site form the basis 

of much of our understanding of early human 

mobility. The ability to identify specific sources 

of raw material can yield information on both 

how far and where our ancestors travelled to 

obtain raw materials. When combined with 

chronological and palaeoenvironmental data, 

insights into temporal variations in landscape 

use and resource acquisition patterns can also 

be obtained. To date, a range of stone types 

have been used successfully in provenancing 

studies, including obsidian, chert, flint, dolorite, 

quartzite and, recently, silcrete. 

In this study, funded by the 

Leverhulme Trust, we present results of the 

most extensive analysis of Stone Age mobility 

patterns in southern Africa to date. Our 

approach utilises geochemical fingerprinting of 

silcrete artefacts excavated from six open-air 

Middle Stone Age and Late Stone Age sites 

within Ntwetwe Pan, part of the Makgadikgadi 

basin in central Botswana. These sites were 

utilised between high lake phases within the 

wider basin, with the timing of use discussed in 

the paper by Thomas et al. Our dataset 

comprises combined ICP-MS and ICP-AES 

analyses of 325 silcrete samples from potential 

raw material sources within the basin. These 

are compared against equivalent analyses of 

51 representative silcrete waste flakes, 

selected following a chaîne operatoire analysis 

of the assemblage at each archaeological site.   

Results suggest complex patterns of 

silcrete procurement across the six 

archaeological sites, with silcrete obtained and 

transported over distances of several tens of 

kilometres from multiple regions of the basin. 

Our data are compared with results from 

previous provenancing studies of the MSA 

sequences at Tsodilo Hills and ≠Gi in 

northwest Botswana to explore wider patterns 

of prehistoric silcrete procurement in the 

Kalahari landscape. 
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This paper presents preliminary findings from 

archaeological site visit in Palabek Sub county, 

Lamwo district of Northern Uganda.  It is a 

work in progress of my PhD archaeological 

project. East African landscapes today are the 

result of the cumulative effects of climate and 

land-use change over millennial timescales 

(Marchant, et al. 2018). In Uganda, since the 

inception of archaeological research in the 

1920s (Posnansky 1967), most of the work 
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has been confined to the west of the country 

and more recently in the central districts of 

Uganda (Kiyaga 2006). Recent work by 

historians has established that Acholi people 

of present day Northern Uganda have 

interacted with their environment for centuries 

(Amone 2014a, 2014b, 2014d; Atkinson 2010). 

However, to date, the history of these 

landscapes and its people have received very 

little research attention, probably because of 

the colonial racist legacy that saw the Acholi 

as technologically backward (Uganda 

handbook 1920:206-08), and which assumed 

that the environment offered little economic 

potential. This proposed study therefore draws 

on the work of Balée (2006), who conclude 

that virtually all landscapes on earth have 

been modified by long periods of human 

occupation, and will employ an interdisciplinary 

approach to examine the nature of human-

environment interactions in Acholiland over the 

last 2000 years.  This interdisciplinary 

approach will include archaeological survey, 

targeted archaeological excavations, oral 

interviews and focus group discussions, all of 

which will concentrate on the history of 

settlement patterns, subsistence and land use.  

The study is the first of its type in Palabek, and 

is essential if we are to understand how this 

landscape has been shaped by its history of 

use. 
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In the eastern part of the DRC the peasant 

communities of Munene, located in the 

Tanganyika sector of the territory of Fizi, South 

Kivu Province according to our investigations 

in this entity we have observed with bitterness 

for the uses of land in agriculture that the 

burning of vegetation is an ancestral practice 

widely used in agriculture. 

But, beyond certain criteria, the 

utilitarian aspect of the fires is supplanted by 

harmful and damaging consequences for the 

environment. 

One of the impacts of uncontrolled 

fires causing loss of plant resources reducing 

its availability for human needs and eco-

systemic balance in the face of increasing fire 

problems due to climate impact disturbances 

and anthropogenic pressures on forest 

ecosystems, wetlands are among the most 

vulnerable ecosystems to climate change, 

degradation and loss. of these environments 

more vulnerable to climate change, according 

to different scenarios, storms and floods more 

frequent or more intense 

It becomes necessary to better 

understand the impact of fires on plant 

biomass. 
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This study aims to evaluate the impact 

of fires on production and plant diversity. To do 

so, fields have been delineated based on the 

distribution of active fires, burnt areas and 

ground measurements. 

The study focuses on the herbaceous 

layer exposed to surface fire in protected 

areas.  It shows that biomass is low in burned 

areas than in areas excluded from fire.  

Iterative fires induced a higher loss of 

production under climate in the study area, 

Thus, to mitigate the release of 

greenhouse gases, a better understanding of 

the impact of fires on ecosystems becomes 

unavoidable in development planning. 
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Lake Ngami is located at the southern 

boundary of the Okavango Delta Region of 

northern Botwsana. The multi-proxy record 

from a sediment core spanning approximately 

the past 18,000 years provides evidence of the 

evolution of the Kalahari savanna around the 

lake. The proxies obtained from the core 

include pollen, spores, opal phytoliths, burnt-

grass phytoliths, microscopic charcoal and 

coprophile spores provide a clue to the 

interaction between fire, megafauna, and 

humans, in the context of climatic changes.  

Around 2000 years BP, an increase in 

Vachellia pollen and in microscopic charcoal 

and coprophile spores reflects bush 

encroachment with the arrival of pastoralism in 

this part of the Kalahari. Before this event, 

peaks in charcoal and burnt-grass phytoliths 

coincide with relatively wet phases. Coprophile 

spores, in contrast, coincide with dry phases 

during which the lake shrank and served as a 

water refuge for large herbivores. In summary, 

the multi-proxy data from the core reflects the 

local dry-savanna dynamics before and after 

pastoralism, and the possible influence of 

climatic shifts that contributed to major 

changes in species composition and structure. 
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Fossil charcoal recovered from the sediments 

contained within Lake Bosumtwi (Ghana, West 

Africa) reveal that for the majority of the last 

520,000 years fire played was an important 

component of the regional landscape 

dynamics. Today the lake is surrounded by 

moist semi-deciduous forest and natural fires 

are rare. The sedimentary record 

demonstrates that frequent, probably annual, 

fires occurred in the landscape around Lake 

Bosumtwi for most of the last 520,000 years. 

Despite the near continual presence of fire 

within the landscape the fossil pollen record 

indicates that the woody component of the 

vegetation did oscillate in concert with major 

global climate change (glacial-interglacial 

cycles) throughout most of the last 520,000 

years. The increase in the woody vegetation 

component is coincident with warmer 

interglacial periods when more moisture is 

available; however, these woody vegetation 

formations were more similar to the woody 

vegetation found near to the forest-savannah 

transition zone today (70 km north). Around 

15,000 years ago fire disappeared from the 

landscape at Lake Bosumtwi and then during 
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the Holocene vegetation similar to that found 

in the region today appeared. It seems that fire 

around Lake Bosumtwi had a significant 

impact on the type of woody vegetation 

development at Lake Bosumtwi during the last 

520,000 years, but that this influence was 

insufficient to completely override the impact of 

a changing global climate. 
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Sedimentary charcoal deposits are used in 

long-term ecological studies as proxies for 

biomass burning history and fire regime 

reconstruction since several decades for 

temperate or boreal vegetation. Several 

studies were carried out to calibrate the signal 

recorded by the sedimentary charcoal influx in 

order to better constrain the reconstructions of 

the fire activity. In the regions of the world 

were the fire return intervals are lower than the 

time resolution accessible by 

palaeosequences, the number and size of the 

charcoals are effective measurements. Some 

recent studies considered the morphology of 

charcoals to inform about the type of 

vegetation that have been burned. In tropical 

savannas the fire return intervals is very short, 

between 1 and 10 years, very lower than the 

sampling resolution of lake sediments which 

prevents detection of fire events. Also, very 

few studies tried to correlate the link between 

lake charcoal deposits and the burned 

vegetation around. In this study we analyzed 

the charcoal influx in term of number, size and 

morphology in some recent sediments in 

different savanna types from West Africa and 

we applied our calibration on a five thousand 

years sedimentary record in Benin. Our results 

show that the tree cover of the burned 

savannas is well recorded by the morphology 

of the charcoals with the width to length ratio. 

The end of the African Humid Period is marked 

by a change in biomass burning quality from a 

wooded savanna to more open vegetation with 

a lower influx of charcoals. 
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Vegetation fires influences natural ecosystems 

of African savannah. Since millennia, the 

history of fire has not been well captured and 

this has affected the understanding of the 

phenomenon in relation to human system and 

ecosystems. However, from 1970, satellite 

imageries indicate that almost all the forests 

and savannahs in sub-Saharan Africa are 

completely or partially wiped by fire every year. 

This paper analyses the spatio-temporal 

dynamics of vegetation fires in relation to land 

uses in the soudano-guinea transition zone of 

the Centre of Benin and the centre west of 

Nigeria. 

The methodology adopted is based on 

an integrated approach that combines 

Geographic Information Systems, cartographic 

analysis of fire occurrences. 

MODIS active fire hotspots acquired 

from November 2000 to December 2013 and 

obtained from Fire Information for Resource 

Management System (FIRMS) platform were 
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used for the spatio-temporal trend analysis. A 

socio-economic survey was also carried out in 

order to understand the factors and 

consequences of these fires. 

Results of the analysis revealed a spatial 

distribution of fire hotspots with a slight 

variation during the period. Years 2000 to 

2013 recorded a number of fires slightly above 

the average which was estimated to 6669 

hotspots. The logarithmic trend indicates a 

slight decrease of vegetation fire hotspots from 

December 2007 to December 2013 with 

moderated variations and a low R2 of 0.0012. 

Fires are concentrated in North West in the 

centre of Benin precisely in Bassila district, 

and in North West, in the centre and towards 

the east of the Nigerian side. These areas are 

characterized by the presence of forest 

reserves such as Mont kouffe and Wari Maro 

in Benin, and Okpara reserve and Oyo 

national park in Nigeria.  
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Fire has been suggested by previous research 

to be a natural phenomenon in Madagascar. 

However, since human settlement, rapid 

vegetation change was accorded to an 

increasing of fire activity in the island 

particularly in the central highland. 

Furthermore, few studies have focused on fire 

history and its impact on the vegetation in the 

Holocene in the region. This study aims to 

reconstruct high resolution fire history and to 

assess its role on vegetation dynamics in 

central highlands Madagascar during the last 

9000 years. A sediment core of 99cm length 

from the region was collected and studied 

every 4cm depth. Macrocharcoal fragments 

(>150 μm) and microcharcoal were assessed 

to obtain the fire history of the area, in addition 

to which, vegetation has been reconstructed 

from pollen and carbon isotope 

measurements. Preliminary results show that 

fire was always present and dynamic in the 

region over the last 9000 years. Three 

statistically significant fire zones were 

identified corresponding to the main changes 

in vegetation shifts. The first zone from the 

bottom up to 92cm is characterized by an 

abundance of 312 charcoal particles cm-3 with 

pollen tree taxa of 21, 29%and grass pollen of 

18.62%. The second zone (92cm to 32cm) 

presents a decreasing abundance of charcoal 

with an increasing of tree taxa and Poaceae. 

The last period from 32cm to the top is marked 

by a very high charcoal rate corresponding to 

a high relative frequency of grass of about 

74.94% with the lowest tree rate of 8.78%. 

These vegetation change has been confirmed 

with the isotope results where there is an 

increasing rate of C4 plants up to the present 

day in the central highland Madagascar. 

Nevertheless, additional dates and analyses 

will still be processed to confirm the 

chronology and evaluate the recovery and the 

resilience of the vegetation to fire. 
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Long-term human occupation patterns and 

intensification of the anthropogenic activities in 

the mountain areas of Africa is generally 

poorly understood. This is particularly true for 

high altitude ecosystems where there is no 

clear evidence of the timing and dynamics of 

human occupation above 3000 m a.s.l. The 

Mountain Exile Hypothesis Project (DFG 2358) 

aims to test the role of anthropogenic activity 

in shaping the plant landscape during the Last 

Glacial Maximum to the present day in Africa’s 

largest alpine ecosystem: the Bale Mountains 

of Ethiopia. Part of this project necessarily 

implies a better understanding of current 

environmental processes to infer the driving 

agents of past changes. Thus this research is 

articulated around understanding the 

relationship between fossil proxies found in 

sedimentary sequences and the mechanism 

that produces them, with a particular focus on 

all possible tracers of human activity 

downcore. In this project, we are analysing: 1) 

pollen-vegetation relationships so actual 

vegetation cover and the response to human 

impact can be inferred from fossil pollen 2) 

charcoal particles-fire relationships so the 

impact of fire and the post-vegetation recover 

can be assessed also downcore. 

In subsequent field seasons since 2016, we 

collected current pollen rainfall from moss 

polsters and performed distance weighted 

vegetation surveys around these pollsters from 

different areas of the Bale Mountains. In 

connection with fire regime calibration, we 

counted charcoal particles including from 

these modern samples, both around 

settlements and around recently burnt 

Ericaceous communities that will be correlated 

to current fire data drawn from remote sensing 

products. Our contribution presents here 

preliminary results of charcoal concentrations 

along transects from settlements coupled to 

the burnt areas and post fire histories in an 

annual time series as back as possible by 

remote sensing. 

 

 

A method to reconstruct past fire 

temperatures from fossil charcoal 

chemistry 

W D Gosling1,2, H Cornelissen1, and C N H 

McMichael1 

 
1 Institute for Biodiversity & Ecosystem 

Dynamics, University of Amsterdam 
2 School of Environment, Earth & Ecosystem 

Sciences, The Open University 

 

W.D.Gosling@uva.nl 

 

The intensity (temperature) of a fire affects the 

chemistry of the organic material within that 

fire through the process of combustion. The 

degree of chemical alteration to organic 

material caused by a fire is preserved in the 

material that is not fully combusted (charcoal). 

Therefore, analysis of the chemistry of 

charcoal has the potential to provide 

information on the temperature of the fire 

under which it was formed. Information on past 

fire intensity is typically absent from 

reconstructions of past fire activity which focus 

on the presence/absence, or abundance, of 

fossil charcoal material. Here we present 

experimental data to characterise the chemical 

alteration of charcoal derived from woody and 

grassy material by fires at six different 

temperatures, and demonstrate that these 

chemical signatures are preserved in the fossil 

record. 

A charcoal reference data sets was generated 

from a grassy (Panicum capillare) and woody 

(Alnus glutinosa) species at 200, 300, 400, 

500, 600 and 700 oC for three different 

laboratory treatments (raw, water and 

hydrogen peroxide). A test fossil charcoal 

dataset was picked from lake sediments 

deposited between c. 500 and 1300 years ago. 

The chemical composition of reference and 

fossil charcoal was inferred using a 

microscope enabled Fourier Transformed 

Infrared (FTIR) spectrometer. The statistical 

significance of chemically similar charcoals 

was determined using model-based clustering. 

Using this approach we are able to identify 

three groups within the reference charcoal 

dataset that relate to high (>500oC), medium 

(400-500oC) and low (<400oC) burn 

temperatures. Comparison of the modern 
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reference and test fossil charcoal datasets 

demonstrates that the fossil material falls 

within the chemical signiture of the modern 

material. This finding paves the way for the 

reconstruction of past fire temperatures from 

fossil charcoal material and so will hopefully 

pave the way for new insights into the role of 

fire in the Earth’s system. 
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Southern Africa is dominated by arid systems 

such as savanna environments. These 

environments consist of competing tree and 

grass layers; the relative abundance of which 

determine the state of the savannah within the 

dynamic savanna-forest transition. Over time 

the relative abundance of each vegetation type 

in a savanna changes in response to rainfall, 

fire, anthropogenic activities, herbivory and 

atmospheric CO2. We used stable Carbon 

isotope analysis of two Baobab tree cores and 

a fluvial soil core to create a record of historic 

rainfall and fire from which we could make 

inferences about some of these drivers based 

on known environmental responses to rainfall 

and fire. The results indicate that over the last 

600 years the Kavango East and Zambezi 

regions of Namibia have received variable 

annual rainfall and periods of extreme dry 

conditions in the past were generally of longer 

duration (but rarer) than periods of extremely 

wet conditions. Fire in the past shows variable 

range which coincides with sudden decreases 

in annual rainfall which peak around 1400 and 

1750. Past drought events are defined as 

periods of more than two years of below 

average rainfall and fire; with prolonged events 

(>5 years) associated with ecological shifts 

toward tree dominated savanna landscape. 

Shifts toward tree dominated savannas, also 

known as bush encroachment, are often 

viewed as negative impacts of poorly managed 

rangeland. The results suggest that tree 

domination is a transition state of the savanna 

in response to preceding environmental 

conditions which can be anticipated and 

planned for in the face of increased aridity in 

southern Africa.  
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 The lack of continuous, well-dated records of 

southeastern African climate that span the 

Pliocene has meant uncertainty about the role 

of continental ice sheet variability and global 

gateway changes on continental southeastern 

African climate. Here we present initial results 

of multiple organic geochemical proxies from 

sediments at a new site located in the Delagoa 

Bight, 75 nautical miles east of the Limpopo 

River (25°49.26’S, 34°46.16’E), 488 mbsl. 

Cores were recovered by the 2016 

International Ocean Discovery Program’s 

Expedition 361. Site U1478 sediments are 
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used to examine oceanographic and terrestrial 

climate changes across the Pliocene, from 4 – 

2 Ma. We reconstruct sea surface 

temperatures using the Thaumarchaeotal 

membrane lipid-based water temperature 

proxy TEX86 and haptophyte algal alkenone-

based proxy for water temperature, U37k
′, and 

compare to compound specific isotope δ2H 

values of leaf wax compounds to examine the 

role of the Agulhas Current on the terrestrial 

climate of southeastern Africa. 
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Despite a long history of investigation, 

southern Africa’s climatic past, particularly 

within the dry interior, remains poorly 

understood.  This is due in part to a lack of 

robust palaeo-archives, and in part to the 

complexity of local hydrological & ecological 

responses to climate change. An increasing 

suite of climate model simulations suggest a 

wetter than present Last Glacial Maximum and 

a drier than present mid-Holocene “African 

Arid Period” in the interior of southern Africa.  

In addition, there appears to be distinct sub-

continental spatial variability of rainfall patterns 

governed by the differing behaviour of the 

tropical rainbelt over continental and coastal 

regions.  In some cases, model data suggest 

large catchments, such as that of the 

Makgadikgadi basin, may integrate these 

differing spatial patterns of rainfall in their 

basin response adding a level of complexity to 

regional palaeoenvironmental records.  Major 

hydrological change is predicted at a number 

of scales including on a ~20 kyr precessional 

cycle and in particular in response to high 

latitude millennial-scale forcing events.  Using 

available palaeo-hydrological-records, we test 

these model driven hypotheses and attempt to 

shed light on southern Africa’s elusive 

hydroclimate history.  
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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 a series of rock hyrax 

middens, providing the first continuous high-

resolution terrestrial climate record for the 

Namib Desert spanning the last 50,000 years. 

These data show remarkably coherent 

variability that can be clearly linked to orbital 

cycles and the evolution and perturbation of 

global boundary conditions. Contrary to 

previous predictions orbital-scale phases of 

increased aridity coincide with high northern 

latitude summer insolation minima, rather than 

austral summer minima. Supported by climate 

model simulations, we link this to variations in 

atmospheric pressure cells modulated by 

hemispheric and land-sea temperature 

gradients. These dynamics induce cycles of 

hydroclimatic variability driven by upwelling 

and sea-surface temperature variations, and 

are generally in phase with the northern 

tropics. In contrast, millennial-scale reductions 

in the strength of Atlantic meridional 

overturning circulation, such as those 

occurring during Heinrich stadials, are shown 

to have triggered periods of interhemispheric 

asynchrony due to a progressive build-up of 

heat in the Southeast Atlantic, and are strongly 

manifested in the Namib as phases of 

increased humidity. These findings present the 

first long-term climatic history of the Namib 

Desert itself, and provide new perspectives on 

the synoptic-scale dynamics determining multi-

millennial and abrupt changes in low latitude 

climate. 
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The Agulhas Current constitutes the largest 

ocean western boundary jet current in the 

Southern Hemisphere and is key to the 

hydroclimate on the adjacent African continent. 

Rainfall intensity to¬day in southeast Africa is 

correlated to Sea Surface Temperature (SST) 

variability in the southwest Indian Ocean and 

the Agulhas Current regime. How important is 

the role of the Agulhas Current heat transport 

in determining hydroclimate conditions in 

southeastern Africa across timescales? The 

combination of a higher resolved SST record 

over the last 270 ka (core CD154 10-06P) and 

two long-term Pliocene-Pleistocene (0-4Ma) 

records from the Agulhas Current core region 

(IODP cores U1474/U1478) shows that 

temperature shifts during the Pleistocene were 

dominated by a glacial-interglacial pattern in 

line with variability recorded in Antarctic ice 
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core records. Moreover, cold glacial periods 

were marked by high IRD occurrence at the 

Agulhas Plateau suggesting frequent 

subtropical front shifts and cooling in the wider 

Indian-Ocean gateway. The Agulhas Current 

was not significantly warmer during the 

Pliocene compared to the Pleistocene 

average. The overall good agreement between 

Agulhas Current temperature variability and 

terrestrial records throughout millennial-scale 

events of the last glacial period and the last 

glacial termination suggest that on these 

timescales the current exhibits a dominant role 

on shaping African environments. During the 

late Pleistocene, changes in south-eastern 

Africa´s hydroclimate were partly paced by 

periodic variations in insolation resulting from 

Earth’s orbital precession (23–19 ka). 

However, the Agulhas Current displays a 

different pattern suggesting that insolation was 

a dominant driver on these timescales rather 

than ocean SSTs. A new data set from 

offshore the Limpopo River (U1478) combining 

land and ocean derived signals reveal that 

variability of river discharge into the Indian 

Ocean was associated with Agulhas SSTs 

shifts throughout the Pliocene. Moreover, the 

record suggests a long-term aridification of the 

Limpopo catchment from 4 to 2 Ma. 
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The Cape Floristic Region (CFR) is an key 

focus area within southern Africa due to its 

botanical importance in terms of high levels of 

biodiversity as well as its rich cultural and 

archaeological heritage. The area is highly 

sensitive to cycles of regional and global 

environmental change, and has the potential to 

be a valuable indicator of past climatic 

variability. However, prior to the last decade, 

few high resolution palaeoenvironmental 

records have been recovered from the region, 

and therefore its environmental history has 

remained poorly understood.  

 

This presentation summarises the most 

important findings that has emanated from 

several pollen records generated over the last 

decade. These records are derived from 

unique palaeoarchives found within the CFR 

and include pollen (and stable isotope) results 

from a rock hyrax midden from the Cederberg 

Mountains covering the Last Glacial-

Interglacial Transition (LGIT), two high 

resolution Holocene pollen records from 

coastal lowland wetland deposits and a pollen 

record from the southern Cape coast that 

extends as far back as Marine Isotope Stage 

5.  

These records document the nature 

and timing of past vegetation shifts and can be 

used to infer distinct changes in rainfall 

amounts and seasonality. They have improved 

our understanding of how different subregions 

(e.g. interior vs. coast) of the CFR have 

responded to past climate changes. Assessed 

in conjunction with other proxy evidence, the 

variability within the records suggest that the 

underlying drivers of climate change in this 

important region of southern Africa are 

associated with high latitude Southern 

Hemisphere climate dynamics (e.g. the 

position of the Subtropical Front and the 

westerlies storm track). However, more 

crucially, they also indicate that there is a 

larger degree of complexity than previously 

thought. For example, a more localised climate 

mechanism, the Agulhas Current, was likely 

responsible for transmitting a signal of tropical 

variability to the southern Cape coast during 

the Holocene. Therefore it is possible that 
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summer rainfall can be as important as winter 

rainfall for maintaining higher moisture 

availability in the region. 

 

 

A F R I C A N  A R C H A E O L O G I C A L  

L A N D S C A P E S  

 

ORAL SESSION #9 
 

African Quaternary landscapes: the 

contribution of A.T. (Dick) Grove 

 

D S G Thomas1,2 

 
1 School of Geography and Environment, 

University of Oxford, UK 
2 School of Geography, Archaeology and 

Environmental Studies, University of the 

Witwatersrand, South Africa 

 

david.thomas@ouce.ox.ac.uk 

 

With a strong emphasis on high temporal 

resolution Quatrenary climate records that 

nuance the complex response and linkage of 

local systems to global drivers, it is often 

possible to overlook alternative perspectives 

for gaining more holistic frameworks for 

understanding the past. Here, the meticulous 

landscape-scale contributions of Dick Grove to 

the Quaternary of Africa are highlighted.   

In 1958 Grove authored ‘The ancient 

erg of Hausaland, and similar formations on 

the south side of the Sahara’, an air 

photograph-derived analysis identifying 

evidence of major Quaternary landscape 

changes and potential past precipitation and 

circulation shifts. Ten years later, he published 

a coauthored paper (with Andrew Warren) that 

used field data and radiocarbon dating to add 

spatial and temporal detail to the inferred 

changes: interestingly the significance of the 

founding of ASEQUA in Senegal for 

stimulating in-Africa Quaternary research was 

also flagged.  

A similar approach of meticulous 

mapping and supportive fieldwork was 

conducted in southern Africa, when 

‘Landforms and climatic change in the Kalahari 

and Ngamiland’ was published in 1969. This 

has provided an unrivaled framework for 

palaeohydrological research in the region, 

again championing the value of reading 

landscapes as an approach to understanding 

the implications of Quaternary climate 

changes.  

During the 1970s Grove’s Quaternary 

interests focused on fluctuations in East 

African rift valley lakes, building on 

observations in the early 1960s and 

subsequent periods of fieldwork, including at 

Chew Bahir and the Galla Lakes. A series of 

papers included detailed regional assessments 

and ‘Environmental and climatic implications of 

late Quaternary lake-level fluctuations in 

Africa’ in 1976 with Alayne Street. Three years 

later, their 30,000yr global lake level meta-

analysis became the precursor for today’s lake 

level database studies. 

As the breadth and detail of proxy 

studies ever increases, Grove shows us that 

we cannot underestimate the role of 

meticulous observation in Quaternary 

research. 
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This paper addresses socio-cultural and 

technological dynamics including production of 

geometric tools, bipolar knapping, acquisition 

as well as routine use of exotic lithic raw 

materials. Such cultural and technological 

conducts have been considered to represent a 

significant step towards development of 

cognitive thoughts, planning depth, profound 

innovations of our immediate intimates. 

Preceding consideration indicate northern 

Tanzania like other East African regions was 

unceasingly occupied by modern human 

(Homo sapiens) populations for a long period 

from Middle Stone Age (MSA), a cultural 

sequence, which attested crucial transitions 
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from simple to complex technologies, dietary 

preferences, habitat choices and sociality. The 

period also marks progression of early Homo 

sapiens from their motherland in Africa to other 

geographical areas across the universe. 

Inferences drawn from tool manufacturing and 

the typological variability in archaeological 

assemblages at Mumba rock-shelter in 

northern Tanzania have been continuously 

used to the debate on the behavioural and 

technological capability of the MSA people. 

Some argues that the MSA culture exhibit little 

typological and technological variability 

compared to Later Stone Age (LSA) culture. 

An assessment of complexity of lithic 

technologies from Bed VIA and V at Mumba 

has shown clear continuity and gradual 

typological and technological changes 

between the MSA, ESR and OSL dated 

between 108.2 ± 7.7 and 63.4 ± 3.8 kya and 

later cultures. Thus, the archaeological 

assemblages of Mumba suggest for a gradual 

evolutionary processes from traditional MSA in 

Bed VI A to late MSA in lower Bed V, before 

commencement of LSA in upper levels. It 

show strong correlation between early and late 

cultural sequences, suggesting gradual 

transformation and steadiness in technological 

change over time and space. 
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Faunal remains in the Kansyore Island 

landscape encompassing Nsongezi rock 

shelter in south western Uganda reflect the 

interaction of ceramic-using forager fishers 

(Kansyore) with their environment, and how 

this shaped the subsistence and settlement 

patterns. This project further accounts for the 

lack of domesticated fauna despite the 

existence of other herding/farming signatures 

like Urewe ceramics in the Kansyore sites 

such as Kansyore Island. The study utilised 

archaeological survey and excavation plus 

ethnographic inquiries. Preliminary results 

yielded a rich faunal assemblage of bones and 

shells. An examination of the skeletal 

composition, bone modifications and physical 

characteristics led to identification of wild 

animal taxa and fish bones, while both land 

and aquatic shells abound. The results reveal 

that cultural factors were key determinants of 

site formation processes. The human is not 

considered as a master but as part of the 

environment and ecosystem, both of them 

dependent on the other for survival. In this 

case was the possibility that humans were 

never entirely free from the influence of 

environment, but there was also a room for the 

efforts of humans, such as technology, 

attitude, habits, and values of humans to 

influence their subsistence and settlement 

patterns. The study of human environmental 

interaction in the Kansyore landscape 

therefore elucidates environmental resources 

present then and also tries to understand how 

the Kansyore Island landscape was utilized. 

This suggests that human environmental 

interactions in the Holocene at Kansyore 

Island was more of determinism and 

possibilism rather than adaptation. 
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Situated at the base of the Irangi escarpment 

in central Tanzania overlooking the Maasai 
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Steppe, Kisese II represents a central place 

which humans occupied for centuries, and 

which records the ‘deep history’ of central 

Tanzania. Including Middle Stone Age, Later 

Stone Age, and Iron Age deposits, Kisese II 

was first excavated by L.S.B. and M.D. Leakey 

in 1951 and later by R. Inskeep in 1956. The 

Inskeep collections, spanning over 60 cubic 

meters, yielded chronological, technological 

and faunal data recently analyzed by Tryon et 

al (2018).  However very little is known about 

how this locality factored into the broader 

realm of human landscape use through time. 

Here we report preliminary results from 

landscape archaeological survey and 

excavations at Kisese II in November 2017. 

During survey of an area of ca. 5 km in 

each direction North, East, and South of the 

site, we found evidence for intense soil erosion 

that has been documented by others 

throughout the Kondoa district. Near Kisese II, 

surface artifacts are constrained to a 

superficial sandy horizon. In steep hill slopes 

these sands constitute a thin veneer, having 

already been largely washed away, revealing 

dark clay-rich horizons below. Artifact scatters 

are denser at the base of the Irangi 

escarpment. These results indicate that 

sediment mobilization due to erosion has likely 

caused substantial reworking and downslope 

redeposition of archaeological deposits. We 

also note that in less steep hill slopes in situ 

sandy deposits are still intact, but these 

remaining archaeological deposits may be 

entirely destroyed in the coming decade, and 

therefore merit recovery archaeological 

methods. 

Additionally, we are using 

archaeological proxies derived from the 2017 

Kisese II excavation to reconstruct social 

economic organization. Quartz is the 

predominant raw material used to create stone 

artifacts throughout the archaeological deposit, 

but the exact (presumably local) source(s) of 

the quartz is not yet known. Obsidian, chert, 

ostrich eggshell, and glass beads were also 

found in the 2017 Kisese excavation and 

sourcing of these materials, which may derive 

from more distant areas, is ongoing. 
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During the Holocene the East African region 

experienced rapid climatic events, driven 

principally by orbital forcing and the monsoon 

insolation. The most prominent event recorded 

is the African Humid Period (AHP) during the 

early Holocene (~10ka to 8ka). The mid 

Holocene (~8ka to 5ka) was characterised by 

rapid shifts between wetter and drier climates. 

Dry climates have so far been consistent since 

late Holocene to present. Archaeological 

evidence from the Holocene deposits, the 

Galana Boi, indicate changes in subsistence 

activities from hunting, gathering and fishing 

during the early Holocene wetter period, to 

pastoralism in the mid-late Holocene period. 

High mobility and resource exchange is also 

associated with drier climates.   

Little is known about the vegetation 

structure and the response to changing 

climates. This paper presents phytolith data 

analysed from five Holocene sites occupied 

during different time periods: FxJj108 (~9.6ka-

~6ka), FxJj27 (~9.3ka to ~4.2ka), GaJj4 

(~4.2ka), FwJj25 (~4.2ka to ~1.34ka) and 

FwJj5 (~0.93ka). Although phytolith counts 

were low, especially grass short silica cells 
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(GSSCs), it was possible to identify changes in 

vegetation structure/habitats and their 

temporal variation using both a general 

abundance approach and phytolith indices: 

aridity index (Iph) and tree density (D:P). 

Our data show that Holocene 

vegetation structure was generally dominated 

by woodlands/ shrublands with some 

grasslands. However, early- and mid-Holocene 

assemblages had significant proportions of 

aquatic indicators: palms, sedges, sponge 

spicules and diatoms, which suggest the 

existence of riverine/riparian habitats with 

fresh/spring water resources and episodes of 

seasonally high humidity.  

Late Holocene assemblages indicate 

grasslands dominated by Chloridoideae arid 

grasses that have persisted to present. Iph 

index shows high variation especially during 

the mid-Holocene period while the D:P indices 

have shown the tree cover was mostly 

moderately to highly dense, which resembles 

present day Sudanian vegetation structure 

(grassy woodlands/shublands) .The results 

concur with previous studies, that Holocene 

climates were highly variable.  
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The paleontological works of Mary Leakey 

along with the earlier works of Raymond Dart 

as well as, the conclusions of Charles Darwin 

that human ancestors must have lived in Africa 

may just be enough to firmly establish the 

point of the foundations of human civilization in 

Africa. However, it is important to note that the 

setting where upon all these have transpired is 

a massive block which preserves a long 

geological record that covers almost 75% of 

the Earth’s history. Interestingly however, very 

little research efforts have been directed to the 

West African Craton compared to the other 

regions of the African block. The present major 

point of interest however, is the unique 

geology of the West Africa and the attendant 

effects on prehistoric-to-modern urban 

geomorphology. In essence, the geographical 

considerations of emphasis stretches from the 

Little Atlas mountains of Morocco to the Gulf of 

Guinea and is bounded by mobile belts of 

much younger rocks to the north, east and 

west. This study attempts to sum up the 

events of human civilization and the artifacts 

left behind as indicators of the vintage urban 

built environment and the plausible future 

challenges for contemporary urban 

architecture using history, geology and 

archeology to describe the urban 

geomorphological importance of the West 

African region. The findings revealed that 

although clay sandstones and mudstones 

have been the age long constructional 

materials, contemporary times have shifted to 

limestones for its “cementability” and ready 

availability. While the clay sandstones and 

mudstones have not proven to be durable 

materials, as most of the relics of past 

civilizations have shown, it is also very unlikely 

that the current reliance on limestones and 

marble finishing can be sustainable. This 

follows from the corrosive tendencies of 

limestone and atmospheric pollution potentials 

due to chemical weathering in the presence of 

water. 
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The dry interior of southern Africa holds 

particular challenges for researchers 

interested in Stone Age archaeology and 

human-environment interactions in the late 

Quaternary.  Whilst well-preserved South 

African cave sites now provide detailed 

information about the activities of Stone Age 

humans, we know almost nothing about how 

(or when) humans used the vast, dry interior of 

the continent, despite the extensive presence 

of Stone Age archaeology. Beyond the handful 

of Kalahari cave and rock-shelter sites, 

extracting a record of human landscape use 

from the deep sands and deflationary surfaces 

of the interior requires novel, interdisciplinary 

approaches.   

New research from the Makgadikgadi salt 

pans, formerly one of Africa’s largest lakes, is 

using landform and archaeological site 

mapping, décapage excavations, 

sedimentological and chronometric analyses 

together with lithic geochemical fingerprinting 

to tease out the record of human landscape 

use in relation to changing environmental and 

hydrological conditions.   

Preliminary findings from this research suggest 

the basin was used during seasonally dry 

periods when the lake was low or absent.  

Whilst some sites show evidence of severe 

disturbance, chaîne opératoire analyses on the 

lithic material suggest that others are 

remarkably well-preserved having been buried 

during lake high stands and re-exposed during 

deflational periods.  Geochemical analyses 

suggest the black silcrete which dominates 

knapping scatters at most sites was procured 

from within the basin though was sometimes 

transported many tens of kilometres to the site 

of tool manufacture. OSL dating of sediments 

from landforms in and around these Stone Age 

archaeological sites is building a clearer 

picture of both the timing of human occupation 

and the associated environmental conditions.  

Innovative, interdisciplinary approaches such 

as this are beginning address the fundamental 

knowledge gaps in our understanding of 

human-environment interactions and 

demonstrate the strong utility of landscape 

archaeology in these challenging and poorly 

investigated dryland zones.  
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The archaeological record of the Nama Karoo, 

in the interior of South Africa is relatively 

understudied compared to the continental 

margins, where several deeply stratified rock-

shelter sites are found. The Nama Karoo 

record, which is represented largely (but not 

exclusively), by surface archaeology does 

however have a long history of study. In the 

1970s and 1980s several researchers 

proposed that occupation of the Nama Karoo 

(and hence archaeological visibility) was 

environmentally mediated during the 

Pleistocene and Holocene. Peter Beaumont 

(1986) specifically hypothesized that there 

may have been a link between the 

palaeohydrological record and the 

archaeological record in this landscape. The 

Karoo is indeed characterised by numerous 

closed lake basins, ranging from several 

hundred meters to tens of km in size. This 

study seeks to establish the landscape and 

palaeohydrological context for human 
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occupation of the Nama Karoo through a new 

programme of luminescence and radiocarbon 

dating of pan (palaeolake) shoreline sediments 

and sedimentary in-fills, in conjunction with 

initial surface archaeology surveys.  

Here, we present ages for three major 

palaeolake systems at Alexandersfontein 

(Kimberley) and Swartkolkvloer/Groot Vloer 

(both in the Brandvlei area). The former is 

associated with MSA and LSA archaeology (in 

at least one locale these are stratified), and by 

extensive lacustrine sediments extending 

beyond the range of historical pan inundations. 

Swartkolkvloer to the west exhibits two distinct 

palaeo-shorelines ~8 and ~17 m above the 

modern pan surface, for which we present new 

luminescence and radiocarbon ages. The 

results serve to confirm significant adjustment 

of the hydrological budget in this region during 

both the Holocene and Pleistocene, and in 

conjunction with an initial presentation of the 

observed surface archaeology, we explore the 

specific macro-climatic controls upon such 

palaeohydrological changes. 
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In 2017, a team comprising members from 

National Museums of Kenya, Henan Provincial 

Institute of Cultural Relics and Archaeology, 

Shandong University and local community 

conducted a pilot study on a newly discovered 

archaeo-palaeontological site in Kasonok area 

of Baringo County. The aim of this study was 

to efficiently explore, investigate and document 

the nature and depth of archaeological and 

palaeontological finds that had partially been 

exposed during the previous rainy season. 

Preliminary results identified four categories of 

artefacts: cores, flakes, angular fragments and 

formal tools, manufactured from six rock types; 

ignum brite,.chert, chalcedony, basalt, 

obsidian and rhyolite. In addition four faunal 

taxa were identified from poorly to well 

preserved fossil specimens. The stone tool 

technology suggests this to be Middle to Late 

Stone age site. Geological analyses of site 

sediments reveal two phases of flooding 

events resulting in levee and alluvial deposits. 

The eight colours of the soil samples 

recovered point to weathering processes of in 

situ parent material.  
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The record of Late Pleistocene human 

behavior in the Turkana Basin is poorly 

characterized due to extensive erosional 

contacts between the Chari Member (< 1.39 

Ma) and the GalanaBoi Formation (< 10 ka). In 

1995 and 1996, Kelly and Harris reported 

surface scatters of Middle Stone Age stone 

artifacts in the area, including localities with 

potential in situ artifact-bearing deposits. Here 

we present results from our 2016 and 2017 

excavations of the site GaJj17, a locality in the 

Koobi Fora region. We document in situ stone 

artifacts, made on predominantly basalt and 

crypto-crystalline silicas, including Levallois 

points. These artifacts are associated with 

aquatic and non-aquatic fauna, including 

Hippopotamus, C. niloticus, Chelonia, as well 

as bovids and suids. Sedimentological and 

micromorphological analyses indicate that the 

deposit was formed via aeolian (wind-blown) 

processes and that mixing occurred 

throughout the sequence. The upper portion of 

this aeolian deposit was subsequently 

subjected to fluid reworking producing capping 

calcitic sandstone, which incorporates both 

bioclasts (both aquatic and terrestrial) and 

artifacts. Radiocarbon samples (n=6) failed 

due to minimal collagen (< 0.05%), suggesting 

poor organic preservation and/or a lack of 

sufficient measurable 14C. Optically stimulated 

luminescence (OSL) samples derived from 

throughout the 2m artefact-bearing sandy 

deposit confirm grain movement throughout 

the sedimentary column. There appears to be 

no increase in age with depth. OSL results 

indicate an average age of ~40 ka for these 

mixed deposits; the potential range during 

which these deposits were emplaced lies 

between 33 – 60 ka. This site marks the first in 

situ Middle Stone Age archaeological locality 

at East Turkana with a radiometric age 

estimate. Research to understand the 

geomorphological history of this time period at 

East Turkana is ongoing, and remote sensing 

site prospecting to locate additional in situ 

localities contemporaneous with GaJj17 is 

underway.  
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Archaeological prospection involving 

integrated geophysical investigations was 

carried out in Igbo-Oritaa, an abandoned 

settlementin Iwo,southwestern Nigeria. Iwo is 

one of the ancient towns in Yorubaland with 

virtually no archaeological record.The 

geophysical investigations involved ground 

magnetic profilings, 1D Vertical Electrical 

Soundings (VES) and 2D electrical resistivity 

imaging. The magnetic maps identified 

suspected archaeological features 

characterized by typical magnetic anomalies of 

dyke like feature (central magnetic low 

(negative) flanked by low amplitude positive 

magnetic shoulders); prominent negative 

amplitude magnetic lows and linearly 

structured moderately high magnetic anomaly 

that coincided with an ancient trench, existing 

mounds and Ogun (god of iron) Shrine. These 

features were corroborated by the resistivity 

maps as either low or high resistivity zones. 

This paper therefore concluded by advocating 

the use of integrated geophysical 

investigations as a tool in constrained 

archaeological exploration. 

  



65 
 

E A S T  A F R I C A  

 

ORAL SESSION #10 

 

Challenges to Assessing the Resilience to 

Environmental Change of the Horn of 

Africa’s Ancient Civilisations 

 

V. Terwilliger1, Z. Eshetu2, M.l Power3, E. 

Looby3, J. Jacob4, C. Le Milbeau4, P. 

Adderley5, Y. Lin6, M. Fogel6, A.C. 

D’Andrea7 

 
1University of Kansas, USA 
2Addis Ababa University, Ethiopia 
3University of Utah, USA 
4Institute des Sciences de la Terre Orléans 

CNRS, France 
5University of Stirling, UK 
6University of California, Riverside, USA 
7Simon Fraser University, Canada 

 

tcj@d.umn.edu 

 

The Tigrai Plateau of Ethiopia and Eritrea was 

the center of Holocene culture development in 

the Horn of Africa, yet little is known about the 

interplay between its peoples and its highly 

variable environment.  Resilience is presently 

receiving considerable attention as a 

mechanism whereby polities regain high levels 

of socio-political-economic organization 

following environmental disturbances. The 

successive rise and fall of ancient polities on 

the Plateau suggests that studies of its 

palaeoenvironment and archaeology can 

rigorously inform tests of hypotheses about 

resilience. Changes over time in δ2H values of 

n-alkanoic acids extracted from soils in 

Eastern Tigrai suggest that a highly-developed 

Pre-Aksumite polity and the subsequent 

Aksumite Empire arose during wetter intervals 

of the otherwise arid period following the end 

of the East African Humid. The wet interval 

during which the Pre-Aksumite emerged was 

accompanied by an increase in δ13C values of 

soil organic matter that counterintuitively 

suggests an increase in C4 relative to C3 

vegetation.  Analyses of multiple proxies elicit 

the hypothesis that an increase in fire activity 

rather than climate created favorable 

conditions for the relative increase in C4 

vegetation.  In particular, fire activity prior to 

the establishment of Pre-Aksumite Mezber—a 

recently excavated settlement of the Eastern 

Tigrai Archaeological Project of Canada--was 

more variable than at any time thereafter.  The 

emergence of Mezber occurred during two 

intervals of exceptionally high charcoal influx 

that were unique in organic matter properties 

indicative of hotter fires than at any other time.  

Once Mezber was fully established and until 

the present day, there were no further pulses 

of exceptionally high charcoal influx.  The rise 

of Aksum following a decline of the Pre-

Aksumite population under different land cover 

conditions could be interpreted as an example 

of resilience, but a resilience permitted by 

favorable rainfall rather than innovation. 
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The ancient human populations on the Tigrai 

Plateau of Northern Ethiopia included highly 

developed civilizations.  Human/environment 

interactions on the Plateau have received 

limited research attention but likely contain 

lessons for today.  Supported by the Eastern 

Tigrai Archaeological Project of Canada, this 

study interrogates soil sequences to 

reconstruct past vegetation in selected terrains 

surrounding Mezber; an ancient settlement in 

Eastern Tigrai that first appeared ca. 3500 cal 

yr BP. These time sequences provide a rich 

history of vegetation cover through charred 

plant materials and stable carbon isotopic 

analyses. The charcoal and δ13C values from 

these soils capture variability in natural and 

human influences during the last ~4500 cal yr 
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BP. Charred plant remains are found 

throughout the record with charcoal influx 

tending to be highest during the early stages of 

settlement formation and lowest during 

ensuing periods of prolonged human 

occupation. The stable carbon isotopic 

analyses suggest that the percentage of all 

plant biomass consisting of C4 grassland 

species (%C4) varied both spatially and 

temporally. Although now absent, juniper 

forest (Juniperus procera and associated tree 

species) was likely present as recently as the 

last century.  Increases in %C4 tended to occur 

in during time intervals of a given sequence 

when there was no evidence for juniper.  That 

woody species and %C4 differed between 

different sequences during the same time 

suggest that climate variability alone was 

insufficient to explain the variability in 

vegetation.  Human influences on land clearing 

were likely at least as important influences on 

landscape evolution, especially as settlement 

structure became more complex. 
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There is currently a general consensus that 

modern humans originated in Africa and 

spread from there to other continents. For a 

long time, eastern Africa was regarded as the 

place for this origin. Such proposal was 

supported by a handful of Pleistocene fossils 

recovered over the years in Ethiopia, Kenya 

and Tanzania, that possess anatomically 

modern human morphology. This argument 

was, however, recently challenged by new 

discoveries in Jebel Irhoud in Morroco dated to 

314,000 ± 34,000, that posit multiple origins for 

modern humans in the African continent. Other 

questions on this debate regard the mode for 

this evolution: whether the present day modern 

human morphology was as a result of 

speciation process or whether it happened 

gradually of the last 500,000 years.  It is 

suggested here the occurrence of mosaic-like 

morphology seen on most Middle and late 

Pleistocene hominins in Africa may indicate a 

gradual mode for this evolution. 
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Although East African rural hinterland is 

reported in ancient documents to have been 

the main source of raw materials entering the 

Indian Ocean and Red Sea trade networks 

during the first and early-second millennia CE, 

its large part, especially areas of possible 

resource extraction, have largely remained 

archaeologically terra incognita compared to 

the narrow coastal strip. Consequently, the 

archaeology of hinterland communities whose 

commodities such as ivory, gold and enslaved 

individuals contributed to flourishing trade 

along East Africa’s coast is not well-

understood. This paper presents 

archaeological findings from our ongoing 

research project in areas around Lake Nyasa, 

about 700km inland from Mikindani Town on 

the southern coast of Tanzania. These 

findings, notably Tana/TIW ceramics and 

imported glass beads are some of the cultural 

materials that unravel the socio-cultural 

dynamics of communities in southwestern 

Tanzania during the Middle Iron Age, c. 600 – 

1200 CE. The mass burial encountered at 

Lupilo signifies certain periods of population 

instability –either due to natural (e.g. diseases) 

or cultural (e.g. wars) factors during the period 

in question. Taken together, these findings 

have the potential to throw lights on the long-

term human-environment interactions in the 

East African interior than previously thought. 

These findings, therefore, call for a multi-

disciplinary research project in the region 

under the framework of Historical Ecology. 
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Engaruka is an abandoned system of 

agricultural and residential ruins in the Great 

Rift Valley of northern Tanzania, dating back 

from 15th to 18th centuries AD. Proceedings 

indicate that Engaruka site attracted the 

attention of scholars since 1880. From then 

onwards research projects with diverse 

objectives have carried at the site and the 

surrounding landscape. Revealed literature 

indicate much incentives at Engaruka, were 

directed on subsistence economy and 

population dynamics. Even though it is widely 

accepted that the site was occupied and over 

time, the impression of inhabitant to this site, 

who initiated such technological and cultural 

complex remained uncertain. Available ethno-

archaeological information suggests that the 

site may have been seasonally inhabited by 

diverse ethnic groups including Sonjo, Iragw, 

Datoga and/or Maasai. 

Results from recent ethno-archaeological 

study suggest that Sonjo people were probably 

the responsible for the technological and 

cultural incentives recorded at Engaruka. Such 

expression is based on research study at 

Engaruka, which intended to identify the maker 

of Engaruka techno-cultural complex by testing 

the Sonjo hypothesis. Sonjo hypothesis 

contended that technological and cultural 

complex of Engaruka represent ancient agro-

economy of the Sonjo community. In doing so, 

four specific objectives were designed and 

tested. These include: re-examination of the 

Sonjo agronomy from 18th century; comparing 

and contrasting the Sonjo agro-technology 

with that of Engaruka ruins; identify other 

possible cultural linkages between the two 

cultures as it is expressed in pottery traditions 

and stone structures; and quantify the 

relationship between Engaruka and Sonjo 

agro-economy practice. Wide ranges of 

methodological approaches including field 

survey, excavations, oral and personal 

observations were employed. Preliminary 

results suggest that incentives attributed to the 

Engaruka techno-complex, are closely related 

to the concessions concealed by the Sonjo 

people. Therefore, technological and cultural 

complex revealed at Engaluka may represent 

early inducements of the Sonjo community. 

 

 

Characterizing the archaeology and 

heritage aspects of Amabere ga 

Nyinamwiru 
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The myth of Amabere ga Nyinamwiru is both 

enchanting and intriguing. A steaming sound 

of waterfalls greets one as one approaches the 

caves where the ‘amabere’ are situated. The 

name of the caves is based on a historical 

myth whose origin is widely believed that the 

breast-like pointed pillars were as a result of 

Bukuku’s beautiful daughter, Nyinamwiru 

fleeing her home in protest of her father’s 

refusal to marry a man of her choice. In anger 

and frustration she cut off her breasts at this 

spot. 

The site is mainly of a heritage, 

cultural and archaeological nature with a 

mountainous landscape with steep slopes and 

hills. It is rich in metallurgical and ceramic 

remains which drives one to investigate the 

ancient past life ways of its inhabitants. 

In as much as a lot of work has been 

conducted at the site, it’s mainly on geological 

and geographical aspects. Therefore the study 

intends to explore the archaeological and 

heritage aspects of this site using 

archaeological methods of survey. 

The paper investigates the 

archaeology, heritage and cultural significance 

of Amabere ga Nyinamwiru. 
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The Niger Delta is ideally located in a region of 

great sensitivity to climate change and sea 

level fluctuations and offers the possibility to 

provide insights on Late Quaternary 

environmental change in Equatorial West 

Africa. The study hypothesized that sea level 

fluctuation played a major role in shaping the 

landscape in the Niger Basin. 

 

The palynological sequences defined in the 

three gravity cores show very similar 

fluctuations; afromontane forest 

(Podocarpaceae), freshwater swamp 

(Cyperaceae), savannah (Poaceae) and 

lowland rainforest (Polypodiaceae) dominated 

the late glacial and deglaciation periods, 

followed by the development of mangrove 

vegetation (Rhizophoraceae) during the 

interglacial in Early to mid-Holocene. In 

addition, high values of charred grass cuticles 

and Ti/Zr ratio are observed during the late 

glacial, whereas high values of Fe/S ratio and 

planktonic foraminifera correlate with the 

expansion of mangrove vegetation during the 

interglacial period. These records suggest dry 

conditions and lower sea level during the late 

glacial and deglaciation periods, and warm 

conditions leading to the rise of the sea level 

during the interglacial. These extraneous 

controls confirm a direct link between the 

vegetation dynamics (pollen), and the Niger 

Delta shift from ~ 20 to 6.5 ka.  

 

The sequential record links the evolutionary 

stages of the littoral Niger Delta to the deltaic 

landscape with two brief time-bound regional 

stages based on evidence derived from the 

integrated multi-proxies. Thus, the stages of 

the paleoenvironmental dynamics at different 

periods has improved the understanding of the 

passive margin of the Niger Delta for the future 

sustainability of the Region. 

 

 

Quantitative palaeoecological 

reconstructions on large spatial scales as a 

link between researchers and policy 

makers 

 

C Adolf1, K J Willis1,2  
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Palaeoecological studies, such as vegetation 

and fire-history reconstructions, provide the 

necessary long-term perspective to study 

ecosystem dynamics. However, many 

palaeoecological studies are limited to single 

sites and  provide relative results, for instance, 

in percentages. Therefore it has been difficult 

to include palaeoecological insights into 

regional land management plans. Yet, 

especially with regard to climate change, 

palaeoecologically-informed adaptation plans 

for conservation areas and for general 

resource management are urgently needed.  

Calibration studies are a vital step to 

quantitatively reconstruct palaeoecological 

proxies, which can translate palaeoecological 

insights into units accessible to land managers 

and policy makers (e.g. amount of charcoal in 

sediments to amount of fires per year).  

Establishing a quantitative link between lake-

sediment charcoal and biomass burning 

across many ecosystems in Africa is 

particularly important, due to the 

omnipresence of fire affecting large areas of 

the continent. Overall, quantitative 
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reconstructions of past long-term fire 

occurrence along with palynologically-derived 

estimations of plant biodiversity, represent a 

crucial step towards deeper ecological 

hypothesis testing, especially with regard to 

ecosystem resilience. In our approach, we use 

surface samples from sediment traps across 

large environmental gradients and compare 

their pollen and charcoal influx (particles cm-2 

year-1) to remote-sensing products of land 

cover and fire occurrence (i.e. GlobCover 2009 

and MODIS). By using these relationships and 

applying them to Palaeoecological records, we 

aim to identify fire-related, ecosystem-specific, 

disturbance thresholds. Additionally, we plan 

to investigate how different factors (i.e. 

biodiversity, climate or human-impact) affect 

the resilience of ecosystems and how these 

relationship change over long time scales.  

Ultimately, by combining such results with 

modeling approaches and by including them 

into tools such as the Local Ecological 

Footprinting Tool (LEFT), we hope to facilitate 

the broad-scale incorporation of 

palaeoecological results into resource and 

land management planning. 

 

 

500 years of change in Kenyan mountain 

forests and savannahs 

 

E Githumbi1, 2, R Marchant1 
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The East African landscape has experienced 

significant socio-ecological changes over the 

last 500 years. Increased climate variability, 

marked by either the increase in occurrence 

and length of droughts or increased strength of 

the El Niño, combined with accelerated 

expansion of human activity has developed 

complex socio-ecological landscapes. The 

increasing demand on natural resources and 

threats facing these ecosystems underpins our 

efforts to understand the sociological and 

ecological factors shaping the landscape and 

the consequences of human activity as well as 

the impacts of current and future climatic 

changes. Thus, long-term human-

environmental histories make an important 

contribution to sustainability dialogues. 

 

The data from several sedimentary records 

from the Eastern Mau forest and Amboseli 

landscape reveals the ranges of variability of 

vegetation compositions, fire activity and 

physical environment processes, that are 

driven by interactions between climatic and 

human activities. The decrease of 

Afromontane taxa coupled with an increase of 

disturbance species 

Amaranthaceae/Chenopodiaceae and 

Poaceae are associated with a drier climate 

around the Mau range. The appearance and 

increase of pollen indicate cropping as well as 

increased charcoal peaks indicate increase fire 

frequency pointing towards increasing human-

ecosystem impacts. Rapid changes in the 

elemental profiles as well as the particle size 

of the inorganic matter further indicate 

increased activity on the landscapes. Multiple 

records from Amboseli show that the timing of 

the onset of changes was different across the 

wetlands that are intermittently distributed on 

the landscape. The ecological information 

when coupled with available historical and 

archaeological records can be applied in the 

design of locally adaptive sustainable 

management practises as well as providing a 

long-term perspective to local communities 

about environmental change that can inform 

decision-making.  
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Climate, disturbance regimes and ecological 

succession are key factors to understand the 

diversification and distribution of present 

African ecosystems. Identifying such 

processes in the palaeorecord, and the 

relevant time scale at which they may operate 

(i.e. low- vs. high-frequency changes), require 

multi-disciplinary and multi-scale 

palaeoecological approaches that complement 

short-term ecological observations. Over the 

last decade, high-resolution and 

chronologically well-constrained lake-sediment 

records have provided new insights into the 

response of East African ecosystems to 

climatic stressors, with biomass burning 

largely mediating the control of rainfall 

variability on the savanna/forest boundary. In 

areas where lake records are scarce, insights 

about vegetation-fire-climate linkages can be 

gained by charcoal preserved in soils, 

providing more taxon-specific rate of recovery 

of forest tree species following drought or 

disturbance regime events. Finally, recent 

advancements in stable-isotope research on 

tree rings can provide spatially detailed 

disturbance histories and stand-scale 

dynamics of keystone species, and contribute 

new century-long reconstructions of annual 

rainfall variability. Methodological approaches 

combining such different temporal 

perspectives are relevant for tropical 

palaeoecology because they can improve 

existing regional-scale syntheses of 

ecosystem history (palaeovegetation, 

palaeofire). Additionally, integrative records of 

past ecosystem responses can better inform 

landscape management and conservation of 

keystone species, such as the African teak, 

Pericopsis elata, in the Congo Basin. 
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Quaternary perspectives on Climate 

change Impacts on the Oil Palm Leaf miner 

in Nigeria 

 

T I Aneni 

 

Nigerian Institute for Oil palm Research 
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This paper evaluates climate change and 

variability from 1961-2010 and projections up 

to 2050 and its impacts on the oil palm leaf 

miner - Coelaenomenodera elaeidis 

(Coleoptera: Chrysomelidae), in the study 

area. The study involved direct field insect pest 

surveys and assessments at the Nigerian 

Institute for Oil Palm Research (NIFOR) main 

station. A complete randomized design (CRD) 

was utilized. The leaf miner was sampled 

during 2009-2010 in oil palm fields and records 

from previous surveys from 1976-1980 were 

utilized. Climate variability projections up to 

2050 were evaluated and impacts on the leaf 

miner evaluated. Time series analysis was 

conducted using Minitab 14.0. Least square 

method was used to estimate the trend in the 

series and the trend equations. Computed 

models for temperature, rainfall and relative 

humidity were Yt = 30.6174 + 3.51E -02*t; Yt = 

163.829 - 0.112521*t and Yt = 68.8473 – 230E 

-02*t respectively where t is time. On this 

basis, a forecast up to 2050 was generated 

indicating an upward trend in temperature and 

a downward trend in rainfall and relative 

humidity. Specific forecast indices for 2050 

were: Temperature: 33.8oC; Rainfall: 

153.70mm; and Relative humidity: 66.8%. The 

study has established an upward increase in 

temperature, attributed to climate change, with 

concomitant increase in leaf miner abundance 

between 1980 and 2010 The integration of 

weather forecasting with farmer action has 

great potential for control of insect pests in oil 

palm growing areas. 

 

 

Perceptions of and responses to climate 
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Promoting adaptation interventions is unlikely 

to be effective without understanding farmers’ 

views on climate change at local scale. Our 

study analysed perceptions and responses to 

climate change by maize-dependent 

smallholders in Ethiopia. Household level data 

on farmers’ climate change perceptions and 

adaptation strategies were collected by 

combining semi-structured interviews and 

focus group discussions. In addition, 

meteorological data were obtained from 

weather stations for the period 1985-2015. 

Descriptive statistics, standard rainfall anomaly 

and thematic content methods were used to 

analyse the relationship between farmers’ 

perceptions of and adaptation to climate 

change. Findings show that nearly all farmers 

perceive both long-term past and current 

climate changes through increasing hot and 

warm days and nights as well as decreasing 

precipitation volumes. Results indicate that 

farmers perceive shortening of seasonal 

rainfall duration in terms of late start and early 

end. Perceptions of rural farmers on climate 

change and variability are consistent with the 

climatic trend analysis. Standard rainfall 

anomaly index illustrates that less than 11 out 

of 30 years in each study site experienced 

lower-than-average rainfall. Climatic trends 

show fluctuations in both short rainy season 

(SRS) and Long Rainy Season (LRS) and the 

5-year moving average suggests a reduction in 

rainfall over the 30 years. Climatic trends 

confirmed farmers’ perceptions that SRS and 

LRS precipitations are oscillating, that rainfall 

onset is becoming later, and SRS rainfall is 

reducing. Overall impacts of climate change on 

maize producers appear to be highly negative. 

The study also makes it clear that farmers 

employ a range of strategies, notably cropping 

date adjustment, improved crop variety use 

and crop diversification to adapt to climate 

change. It is, therefore, suggested that 

recognizing of farmers’ experience on climate 

change would help develop more resilient 

strategies than a specific coping response. 

 

 

Quaternary geological research can save 

lives in Africa 
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August 14, 2017, the Sierra Leonean capital, 

Freetown was hit by an unprecedented 

disaster: three days of heavy rainfalls triggered 

floods and mudslides that killed 1,141 people 

and left 3,000 homeless. This disaster raises 

the issue of the stability of Quaternary 

landforms in countries where urban sprawl 

because of the need to house an ever-

increasing urban population is a daily reality. 

Transportation difficulties, greediness of the 

city councils, incivility, corruption and 

remissness of urban planning technicians 

force a multitude of city dwellers to build on 

unsafe and unstable areas made of quaternary 

deposits. After the Sierra Leonean disaster, we 

decided to evaluate the stability of the 

quaternary deposits of the Niger River valley at 

Bamako, Capital of Mali during multiple field 

excursions. The objective was to find in the 

past evidences of land instability that can be 

revived, to evaluate the geomorphological 

processes actually active in those deposits 

and to assess the vulnerability of the 

population living on or near those areas. The 

research found evidences of quaternary 

paleoseismicity in the area when 4 clastic 

dykes, soft-sediment deformation structures: 

faults and microfaults, folds, convolute bedding 

and flame structures were found. A paleo-

landslide was also discovered although the 

mailto:belaysisay@gmail.com
mailto:ndjijac@gmail.com


72 
 

triggering force is still unknown.  However, 

populations are building on those quaternary 

deposits. The Sierra Leonean case and the 

discoveries made at Bamako raise two issues:  

the involvement of quaternary researchers in 

urban planning in Africa, the need of an 

evaluation of the stability of quaternary 

landforms in the ever-sprawling African cities. 

 

 

Upper Pleistocene and Holocene 

palaeoenvironmental evolution of the Kivu 

mountainous areas 
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1Professor at the Official University of Bukavu 
2Past-Professor at the Rwanda State 

University 
3Member of the Royal Academy of overseas 

Sciences of Belgium 

 

chantalkabonyi@gmail.com 

 

Palynological studies of sedimentary 

sequences issued from swamps located in the 

highlands of the KBNP (Kahuzi-Biega National 

Park) on the western divide of Kivu in Eastern 

Congo D.R., revealed important environmental 

events that occurred during the last 35000 

years. 

In the Upper Pleistocene, during the “Kalambo 

Interstadial” period (32000-26000 years BP), a 

mixed forest spread out under a moderately 

warm-wet climate. 

In the course of the “Mount Kenya 

Hypothermal” regressive phase (25000-15000 

years BP), in the “Last Glacial Maximum” 

(20000-18000 years BP) takes place an 

exceptional expansion of open grasslands that 

evidenced an important drought. 

After that, the revival of an afro-montane forest 

growing under cold-wet climatic conditions is 

recorded, but that one is temporarily 

interrupted by theYoung Dryas dry pulse.  

At the Humid Holocene Period (10000-7000 

years BP), with the increase of rainfall, the 

Kivu Lake level is raising when the swamps in 

the highlands are transformed in lakes. 

Around 6500 yrs BP, the afro-montane 

rainforest invaded by afro-subalpine taxa turns 

into a secondary mixed forest as the result of a 

climatic deterioration. 

At 4000 yrs BP, an important spreading of 

grasslands in the highlands and of savannas in 

the lowlands testifies that an aridity peak 

occurs at the time.  

The changes that occurs from 3000 years BP 

to 2000 years BP in the afro-montane forest 

suggests a climatic instability that moreover 

speeds up erosion processes.  

On the eastern divide of Kivu, where seasons 

are more contrasted, the environmental events 

of the first part of Holocene are registered in 

the peaty sedimentary sequences. A 

heterogeneous forest evolved from 10000 

years BP till 6000 years BP into an afro-

montane rainforest by warming of a humid 

climate. Then, from the arid climatic phase of 

4000 years BP till today, the various 

environmental events follow each other in the 

eastern as in the western side of the rift.  
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Uganda’s impala population is mainly in Lake 

Mburo Rangeland (LMR) but is declining. This 

study aims at describing the terrain elements 

influencing range preference by impala. The 

results will make clearer the ranging pattern 

and behaviour of impala, enabling range 

managers to effectively conserve impala and 

the resources that promote their continual 

survival. The specific objectives are:  

1. Establishing impala group sizes. 

2. Determining distances of the impala 

group sizes to terrain features. 

3. Determining activity patterns of impala 

during wet and dry seasons. 

4. Establishing cultural, ecological, 

geological and socio-economic history of 
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the Lake Mburo Rangeland Community 

that could have contributed to the current 

presence of impala.  

Method: Impala clans (GPS points) depicting 

sited populations of <10, >10<20, >20<50 and 

>50 were obtained and entered into ACCESS. 

LMR boundary plan was digitized and impala 

population categories were imported from 

ACCESS into it, to make the impala 

distribution dot map.  

Place: The study site straddles Kiruhura and 

Mbarara districts of Uganda. 

Results: Preliminary findings show that impala 

clan categories relate to certain levels of 

terrain elements. Impala categories >20 and 

<50 are in terrains having water and open 

grassland with sparse thickets. Mytenus sp. 

tends to indicate impala presence, being 

robust in the absence of impala. 

Conclusion: Moist environment having open 

grassland with sparse thickets and trees 

attracts impala. Mytenus sp. may play special 

roles in the dietary or medicinal needs of 

impala.  

 

 

Quaternary regolith influence on land 

degradation along the Wild Coast, South 

Africa: Multi-temporal, remote sensing-

based mapping of erosion features 
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Along parts of the “pristine” Wild Coast 

extensive soil erosion has resulted in patches 

of desertification that threatens ecosystems 

and cultural activities. Marine terraces eroded 

into bedrock are overlain by late Neogene or 

Quaternary beach and dune deposits along 

the coastal zone. Deep pedogenic weathering 

and valley incision has formed the coastal 

dune ridge that comprises rubified regolith and 

bleached surficial soil horizons that are 

preferentially susceptible to erosion by wind 

and water. In this study, erosion mapping and 

inventorization was done along the 250 km 

coastal zone using visual interpretation of 

multi-temporal aerial photography and Google 

EarthTM imagery and density-slicing of multi-

spectral Sentinel data. GIS-based mapping of 

dunes and gullies facilitated the analysis of 

erosion spreading rates. 

The degraded grasslands on sections of the 

coastal ridge reveal several generations of 

dune development and gully incision. The 

bleached surficial soil horizon has been 

mobilized in areas of disturbed agricultural 

fields, informal sand mines and tracks to form 

parabolic blowouts that develop into rapidly 

expanding transverse dune fields aligned with 

the prevailing bi-directional, NE and SW winds. 

The underlying, more consolidated, rubified 

solum resists wind erosion but the resulting 

surface is susceptible to deep gully incision 

that results in eroded sands being deposited in 

wetlands and estuaries. Badland and parabolic 

dune features that formed in the pre-colonial 

era exhibit marginal stabilization through the 

establishment of indigenous woodland 

vegetation. Analysis of mobilized sand in areas 

that have not been subjected to historical 

overgrazing or excessive burning suggests 

that recent changes in water table or grass 

cover could be the result of long-term climate 

change influences. The small scale erosion 

inventories and mapping of linear 

anthropogenic disturbance features, combined 

with historical dune spreading rates, are being 

modelled to create susceptibility maps that 

delineate apparently pristine areas which may 

become vulnerable to erosion in the future. 
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En raison de leur forte potentialité économique 

et la forte concentration humaine, les vallées 

fluviales sont réputées très sensibles aux 

effets de la variabilité hydro-climatique de plus 

en plus récurrents. La présente recherche 

s’intéresse particulièrement aux dynamiques 

hydro-climatiques présentes (1951-2010) et 

futures (2050/2100 dans le bassin inférieur de 

l’Ouémé, une des principales régions agricoles 

du Bénin.  

Les données utilisées concernent les hauteurs 

de pluie, les températures (maximales et 

minimales) des stations synoptiques (Cotonou 

et Bohicon), et les débits de l’Ouémé à la 

station de Bonou, pour la période 1951-2010. 

L’utilisation de l’analyse fréquentielle, des 

indices standardisés et du test non 

paramétrique de Pettiit a permis de 

caractériser la variabilité hydrodynamique 

actuelle dans le milieu. Pour décrire les 

physionomies hydro-climatiques futures, les 

scénarii RCP 2.6 (optimiste) et RCP 8.5 

(pessimiste) du GIEC (2013), ont été utilisés. 

Ces scénarii ont été complétés par des 

analogies temporelles humides (SAH) et 

sèches (SAS) pour mieux prendre en compte 

les réalités géographiques locales. 

Les résultats montrent que le milieu est 

actuellement caractérisé par caractérisées par 

un réchauffement thermique sans équivoque 

associé à une instabilité des totaux 

pluviométriques annuelles, une augmentation 

des évènements pluvieux supérieurs à 40 mm 

(chargés de risques d’inondation et/ou 

d’érosion hydrique) sans oublier une 

croissance du nombre de jours sans pluie au 

cœur de la saison pluvieuse. A partir des 

années 1970 jusqu’en 2010 les débits de 

l’Ouémé ont amorcé une tendance à la baisse 

avec des débordements sporadiques 

accompagnés de graves inondations. Tous les 

scenarii prévoient un contexte hydro-

climatique peu confortable aux horizons 

2050/2100 (réchauffement thermique compris 

entre +1 à 2,5°C, diminution de 20 à 30 % des 

valeurs de débits, forte occurrence 

d’événements pluvieux chargés de risques, 

etc.).  Ces observations suggèrent la définition 

d’une politique concertée d’adaptation aux fins 

de réduire la vulnérabilité socio-économique et 

environnementale de ce milieu aux chocs 

hydro-climatiques à venir. 
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Climate and vegetation dynamics in the 

Lake Victoria basin during the mid-

Holocene 
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Phytolith data from a sedimentary core 

collected from Lake Victoria basin provide 

evidence of major climatic and vegetation 

dynamics in the region during the mid- to late 

Holocene. The phytolith assemblages indicate 

evidence of moist and humid climatic 

conditions from ca. 8000 – 6000 yr. BP, during 

which vegetation in the lake catchments was 

characterized by forested environment mainly 

dominated by palmae and with contribution 

from possibly medium altitude evergreen 

forest. During this period, the amount of 

precipitation which drains the basin appears to 

have influenced the development of sedges 

dominated by Cyperus papyrus in the lake 

catchments. This coincides with phases of 

relatively wet climatic conditions registered in 

Nile River sediment records between ca. 8000 

– 6000 yr. BP and ca. 3500 to 2500 yr. BP. 

The forest-dominated vegetation in the 

catchment however, progressively reduced 

reaching minimum levels at around ca. 2000 

yr. BP, correlating with the phase of reduces 

precipitation experienced in the wider great 

lakes region from ca. 5000 yr. BP to ca. 2000 

yr. BP. This period was followed by a 

progressive increase in the forested 

environment after ca. 1000 yr. BP, suggesting 
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a return to relatively moist environmental 

conditions in the lake region. This phase 

coincides with the period of relatively moist 

environmental conditions recorded in central 

Africa after ca. 2000 yr. BP. The early part of 

the second millennium AD which commenced 

around ca. 1000 yr. BP is also marked by 

onset of major settlements of farming 

communities in the lake shore-line, hence 

increase demand for forest resources for both 

agriculture and iron smelting in the lake 

catchment areas thus the possible reason for 

decline in forest vegetation in the lake 

catchment areas ca. 200 yr. BP. 
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East African landscapes today are the result of 

the cumulative effects of climate and land-use 

change over millennial timescales. In this 

review, we compile archaeological and 

palaeoenvironmental data from East Africa to 

document land-cover change over the past 

6000 years. Throughout East Africa there have 

been a series of relatively rapid and high-

magnitude environmental shifts characterised 

by changing hydrological budgets: pronounced 

environmental shifts that manifested as a 

marked change in the rainfall amount or 

seasonality and subsequent hydrological 

budget throughout East Africa occurred around 

4000, 800 and 300 radiocarbon years before 

present (yr BP). The past 6000 years have 

also seen numerous shifts in human 

interactions with East African ecologies as 

land use has both diversified and increased 

exponentially, associated with the arrival of 

new subsistence systems, crops, migrants and 

technologies, all giving rise to a sequence of 

significant phases of land-cover change. The 

first large-scale human influences began to 

occur around 4000 yr BP, associated with the 

introduction of domesticated livestock and the 

expansion of pastoral communities. Extensive 

and pervasive land-cover change has been 

associated with population growth, immigration 

and movement of people. The expansion of 

trading routes between the interior and the 

coast, starting around 1300 years ago and 

intensifying in the eighteenth and nineteenth 

centuries was one such process acting as 

conduits for spreading crops such as maize 

(Zea mays), banana (Musa spp.) and rice 

(Oryza spp.), although the processes and 

timings of their introductions remains poorly 

documented. Through an interdisciplinary 

synthesis of information and meta datasets, 

we explore the different drivers and directions 

of changes in land-cover, and the associated 

environmental histories and interactions with 

various cultures, technologies, and 

subsistence strategies through time and 

across space in East Africa. This review 

suggests topics for targeted future research 

that focus on areas and/or time periods where 

our understanding of the interactions between 

people, the environment and land-cover 

change are most contentious and/or poorly 

resolved. 
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Geographic information systems and statistical 

models offer tools for analyzing large pollen 

data collected across space. The Lagos 

coastal environment is a very unique 

ecological interphase. In this study, we used 

principal component analysis and GIS to 

analyze the underlying pollen assemblage and 

spatial pattern of pollen data collected across 

different sites for the late Holocene vegetation 

of the Lagos coastal environment. The field 

sampling followed a systematic unaligned 

pattern to make the data amenable to GIS 

analysis.  170 samples (from 10 coring sites 

collected at depth 0-51cm, 0-3cm interval) 

were analyzed using standard palynological 

procedures. The pollen data were subjected to 

principal component analysis and GIS for 

spatial analysis.  The spatial pattern of the 

PCA-modelled pollen assemblages was 

compared with the spatial pattern of the 

phytoecological groups derived from retrieved 

pollen abundance.  The results suggest the 

dominance of mosaic of open forest vegetation 

at 24-51cm depth which captures the 

persistence of the late Holocene dry phase. 

The 0-24cm depth was dominated by of 

mosaic of freshwater swamp forest and 

brackish water environment similar to the 

present day vegetation. This may have 

suggested the cessation of the late Holocene 

dry phase. The trend in the data generally 

suggest that LCE was likely much drier around 

the periods 760 to 1400 BP compared to the 

present. The spatial patterns of the statistically 

inferred (PCA-derived) pollen assemblages 

are substantially consistent with the pattern 

constructed from retrieved phytoecological 

groups’ pollen-abundance which is also 

consistent the pattern of the present day 

vegetation. This strengthens the PCA as 

decomposition tool that is applicable to large 

and complex palynological data. 
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Despite the importance of prehistoric animal 

production, or pastoralism, on the African 

continent, its distribution in space and time is 

not well accounted for. This is due primarily to 

gaps in archaeological coverage, as well as 

difficulties associated with the interpretation of 

dynamic land uses from archaeological and 

paleoecological assemblages. While it is 

widely accepted that African pastoralism 

spread from north to south over several 

millennia, relatively little is known about 

changes in the underlying land use: for 

example, whether expansion was driven by 

endogenous drivers, climatic amelioration, or 

both. A suite of techniques from spatial 

ecology help to address these questions, 

however. Using a novel approach, we apply 

methods from niche dynamics in order to 

quantify Holocene expansion of the animal 

production niche. In order to develop our 

methods further, and to demonstrate the 

robustness of our results, we also compared 

our findings against the niche of wild animals 

(hunted) during the same time period, and 

performed several sensitivity analyses. We 

demonstrate that our methods are particularly 

suitable for application in the land use and 

cover change context for three primary 

reasons: first, they are equipped to deal with 

incomplete spatial coverage; second, they are 

designed to consider temporal niche changes, 

i.e. shifts, contractions, or expansions, which 

are common features of human land use; and 

third, they allow direct comparison with other 

species distributions, which facilitates a link 

between land use and land cover change. It is 

necessary for future research to consider the 

ecological underpinnings of land use in order 

to make robust and spatially accurate 

reconstructions of past global change; we 

provide one such way forward. 
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This paper attempts to reconstruct subsistence 

patterns of Pastoral Neolithic communities in 

East Africa. Their subsistence patterns have 

been largely reconstructed through cultural 

materials and food remains found in the 

archaeological sites. As the basis of the 

reconstruction of prehistoric and historic 

subsistence patterns, these sources are 

inadequate due to the relative generalization of 

pastoralists’ behaviors and their choices 

regarding acquiring, preparation and 

subsequent disposal of food remains. 

Fundamentally, the aim of this paper was to 

interrogate the subsistence strategies of the 

East Africa pastoralists’ communities from 

BCE1000 to 2000 CE with particular emphasis 

being laid on the Maasai of Kimana area, 

Kajiado County, Kenya. This study was guided 

by the following objectives: to examine 

subsistence patterns of Ngamuriak and Sambo 

Ngige people using archaeological materials 

that they left behind, to analyze subsistence 

patterns of Neolithic pastoral communities 

using ethnographic paper of the Maasai and to 

capture continuity and change among the 

Maasai pastoral communities. Primarily, this 

study was guided by political ecology and 

cultural ecology in understanding adaptation 

strategies of pastoralists’ communities. 

Notably, data from three months of participant 

observation, extensive oral interviewing and 

administration of the survey to 40 households 

shows that some of the food consumed by 

pastoralists’ communities cannot be traced in 

archaeological data. Key findings demonstrate 

that a considerable percentage of foods are 

acquired, prepared, consumed and disposed 

away from the homestead. On the other hand, 

pastoralists’ communities will venture into 

other forms of subsistence such as crop 

agriculture, fishing or hunting and gathering 

when circumstances allow hence they are not 

fixed in livestock as their only mode of 

subsistence.  Finally, diversification is one of 

the key adaptation strategies that enable 

nomadic people to settle in one area for a long 

time. These findings should, therefore, trigger 

a dialogue on shortcomings of archaeological 

remains as the only basis of interpreting 

subsistence patterns of Pastoral Neolithic 

communities as well insistence of using better 

methods such as froth floating in future to 

search for carbonized seeds in these Pastoral 

Neolithic sites.  
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Information on palynomorphs distribution is 

used to infer past vegetation changes and 

paleo-climatic settings characteristic of a 

particular environment. There has been an 

upsurge of changes in vegetation around the 

coastal area of the cosmopolitan Lagos, 

consequent of which many plant species have 

either migrated or become extinct. This 

deserves a robust assessment of the damages 

done so far, with a view to prevent or reduce 

the impacts and necessitated a palynological 

investigation of selected locations around the 

coast to assess the distribution of 

palynomorphs and reconstruct the past 

vegetation as well as make inference on the 

paleoclimate of the area. Sediment samples 

were collected from five locations viz: Itowolo, 

Arigbabu, Itokin, Ologun and Okunegun at 

intervals of 3 cm between depth 0.00 through 

to 51cm using a universal peat corer and 

subjected to standard palynological 

procedures. The prepared sediments were 

studied with both light and scanning electron 

microscope. Photomicrograph of some 

recovered palynomorphs was imaged using 
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Zeiss merlin scanning electron microscope. 

Standard accelerated mass spectrometry 

(AMS) was done to provide a calibrated 

accurate ratio of 14C/13C dates. The 

preponderance of mangrove, freshwater 

swamp, rainforest as well as lowland rainforest 

species is suggestive of a humid climate. 

However, there were periods of dry climate 

indicated by savanna and open forest 

vegetation sandwiched in-between. Absolute 

ages from the radiocarbon dating show that 

Itokin was deposited around the last 1400+/- 

30 BP, whereas Itowolo and Ologun sediments 

were laid down about the last 114.8 +/-0.4 and 

111.8 +/- 0.4 BP indicating the late Holocene. 

This study revealed the dominant 

palynomorphs deposited in the coastal area of 

Lagos and established a regional 

chronological evidence for a series of 

vegetation and paleoenvironmental changes in 

the late Holocene. 
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Although there had been estimates and 

guesstimates of the impact of iron smelting on 

the vegetation in parts of Africa, such data is 

scarce for Nigeria. This study aims at 

examining the impact of iron smelting on the 

vegetation of Imeri, an ancient iron smelting 

site in south-western Nigeria.  

Archaeological investigations at Imeri provided 

a clear evidence of intense iron smelting 

activities comprising of over five-hundred (500) 

furnace fragments, numerous iron slags, iron 

stones as well as charcoal samples across the 

spit levels. The reconnaissance survey also 

revealed the great extent of removal of natural 

vegetation to meet the need of a ‘fuel-thirsty 

technology’. 

Soil samples from a 1m-sediment core 

obtained from a swamp within Imeri were 

analyzed at 5cm intervals to reconstruct the 

vegetation history of the site. Pollen results 

were compared with archaeological data from 

a nearby excavation. Three phases, I, II and III 

of human occupation were recognized in both 

the pollen and archaeological records. In the 

early phase (90-100cm), the vegetation was a 

complex of forest-savanna although forest 

(Pterocarpus, Diospyros abyssinica, Hannoa 

klaineana, Khaya senegalensis, 

Piptadeniastrum africanum and Milicia 

excelsa.) was more dominant, while pottery 

and iron slag were at a minimal occurrence. In 

phase II (45-90cm), the vegetation was 

dominated by secondary forest (Elaeis 

guineensis and Alchornea cordifolia), pottery 

and abundant iron slag, which was 

accompanied by a marked decrease in forest 

species. In the latest phase III (0-45cm), there 

was greater reduction in forest species while 

fungal spores increased several of which are 

associated with erosion; similarly, pottery and 

iron slag decreased. 
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The Neolithic period in East Africa is known 

from several sites excavated since 1930s to 

present. Unfortunately, Lake Eyasi Basin 

Middle Holocene dietary composition, 

subsistence, environmental stimuli and 

technology is not yet fully recognized, mainly 

because of poor preservation of datable 

materials, biased theoretical background, 

methodological approaches and uncertain 

environmental contexts that supported human 

subsistence at that age. The ongoing study 

focuses on distribution of Neolithic sites 

formation processes, dietary composition, local 

environmental settings and identification of 

micro-organic composition that supported the 
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subsistence economy over time. Special 

emphasis is made on interplay between 

culture and nature to figure out how 

environment and climatic conditions supported 

human lives in the Mid Holocene. Data are 

retrieved through archaeological surveys, 

excavations, pollen collection and core drilling 

supplemented by various literature. 
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Reliable chronologies are of key importance 

for fossil-based studies of past climate, 

environment and human activity. Only when 

put on a common time-scale can multiple sites 

be compared, and can spatio-temporal 

patterns of past events be properly identified 

and interpreted. However, producing 

chronologies is not a trivial task, especially if, 

as is too often the case for African sites and 

elsewhere, funds for dating (e.g., 14C dates) 

are limited.  

Many studies rely on ‘classical’ age-

modelling techniques, such as linear 

interpolation, to obtain age estimates for dated 

and undated depths. This method might be so 

popular because it often provides pleasingly 

narrow uncertainty estimates – in fact, the 

longer the distance between dated depths, the 

narrower the confidence intervals, so, fewer 

dates give you a more precise age-model! 

Recently developed Bayesian 

approaches such as Bchron, Bacon and 

OxCal’s P_sequence produce age-depth 

models that aim to simulate the sedimentation 

process, using ‘random walks’ between dated 

depths that can be constrained by limits on 

variability in sedimentation. They can also deal 

with outlying dates.  

Using a range of real-world and 

simulated dated cores, we apply classical as 

well as Bayesian age-models and compare the 

precision estimates and measures of 

accuracy, for cores dated at very low to very 

high resolution. Our analysis shows that 

classical age-models tend to produce much 

narrower precision estimates than Bayesian 

ones, especially at low dating resolutions 

where Bayesian models estimate millennial-

scale uncertainties. However, the classical 

models are highly over-optimistic, whereas the 

Bayesian models produce realistic uncertainty 

estimates and are reliable and robust at an 

impressive range of dating densities as well as 

scatter and outliers.  

The take-home message is that it is 

time for the Quaternary community to make 

more use of Bayesian approaches to age-

modelling, even, or especially so, at low dating 

resolutions. 
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In the southern African interior, numerous 

dongas (gullies) have formed within 

Quaternary colluvium and alluvium, revealing 

multiple phases of sedimentation, pedogenesis 

and erosion in sedimentary successions up to 

30 m thick. Many successions are poorly 

constrained chronologically, thus multiple 

luminescence chronologies (quartz OSL and 

feldspar post-IR IRSL) have been developed 

for key sites across northern and eastern 

South Africa.  In combination with 

geomorphological and sedimentological work, 

these chronologies are improving the 

reconstruction of the timing, patterns and 

drivers of sedimentation, erosion and 

pedogenesis during the mid-late Quaternary.   

This study focuses on better 

constraining the initial pulse of sedimentation 

and the timing of the most recent phase of 

incision.  Our findings show that the initiation 

of sedimentation was not necessarily 

synchronous across the interior, although at 

many sites sedimentation began during OIS 6 

when conditions were relatively cool. The shift 

to warmer and wetter conditions during OIS 5e 

resulted in more available water, and hillslopes 

were stripped of their colluvial mantles across 

a large portion of South Africa, while 

sediments were reworked and potentially 

preserved within river valleys. Sedimentation 

and pedogenesis, interspersed with minor 

erosional phases, continued through the last 

glacial cycle and into the late Holocene.  

The timing of the current phase of 

incision coincides with two periods of abrupt 

climate change: a cool, dry arid period (~4.2-

3.8 ka) and the Little Ice Age (~0.7-0.2 ka). 

This implies at least a partial climatic control 

on incision and donga formation. Furthermore, 

while the evidence from many time periods 

suggests a regional climatic control on 

deposition, pedogenesis and erosion, some 

individual sites also preferentially preserve 

evidence of local conditions. 
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Ysterfontein 1 (YFT1) rock shelter, South 

Africa, is a shell midden containing Middle 

Stone Age artifacts and abundant faunal 

remains. Previously, a 14C-dead (> 46 ka) 

ostrich eggshell (OES) and the MIS 5e sea-

level high stand (~125 ka) that would have 

washed out the shelter provided minimum and 

maximum ages, respectively. Four single-grain 

OSL ages suggested a range from ~114 to 

140 ka for the sequence, with the younger part 

of this interval being preferred due to the sea-

level constraint, The absence of Still Bay (max. 

~ 77 ka) and Howieson’s Poort (min. ~55 ka) 

techno-complexes imply the shelter likely pre-

dates these innovations. 

Recent work, has produced U-Th 

burial ages on OES ranging from ~20-150 ka 

in agreement with other chronometers (14C, 

OSL, U-series on conventional samples) in 

paleoanthropological sequences. Unlike other 

attempts dating OES, U-Th burial dating 

accounts for the secondary uptake of U in 

OES upon burial and provides internal 

reliability criteria for the resulting dates. Laser 

ablation ICP-MS profiles of [U] and 

232Th/238U on 17 OES spanning the YFT1 

occupation interval guided selection and 

preparation of optimal OES for dating. Based 

on sixteen U-Th analyses of eight OES 

fragments, we determined U-Th burial dates 

that cluster within single layers and preserve 

stratigraphic order. Weighted mean ages of U-

Th burial ages bracket the YFT1 sequence 

between 115.0 ± 1.8 ka and 116.8 ± 2.2 ka 

(2) for the top and near-bottom layers of the 
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sequence, respectively. The dates indicate 

occupation spanned about 1 to 6 ka consistent 

with archaeological and geological evidence, 

demonstrating that the U-Th burial dating 

approach can provide useful chronologies for 

Pleistocene eggshell-bearing sequences. 
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Chronologies for marine sediments are usually 

constructed by tuning marine proxies for global 

ice volume (δ18O) to the well understood 

variations in the Earth's orbit, by the 

identification of event horizons and/or by 

radiocarbon dating. However, these 

techniques are not universally applicable. 

Optically stimulated luminescence dating 

(OSL) is potentially widely applicable to marine 

cores and may offer significant advantages 

over more conventional chronometric 

techniques but methodological considerations 

regarding the application of the techniques 

have yet to be systematically explored. Using 

material from core Ocean Drilling Program 

(ODP) cores 658B and 659A, we assess the 

applicability of OSL dating to deep ocean 

sediments. For these cores, severe uranium-

series disequilibrium is found, but the cause 

and character of this disequilibrium is spatially 

and temporally variable. Uranium-series 

disequilibrium causes the environmental dose 

rate to vary over time, and an iterative dose 

rate calculation is required to generate 

accurate ages. For the last glacial-interglacial 

cycle, these calculations yield OSL ages which 

are in good agreement with independent age 

estimates, suggesting that the application of 

luminescence dating techniques to deep-sea 

sediments merits further investigation. 
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We report the discovery of new archaeological 

and faunal sites from Kilombe Caldera in 

central Kenya, recording an evolutionary 

series initiating one million years earlier than 

the previously known major Acheulean site on 

the southern flank of Kilombe mountain. The 

sedimentary sequence and bracketing 

radiometric dates now span from the beginning 

of the Early Pleistocene (~2.5 Ma) until the 

Middle to Upper Pleistocene transition (~150-

90 ka), and archaeological and faunal material 

contained attests hominin activity extending 

over intervals from ~1.8 Ma to within the last 

100,000 years. Kilombe Mountain is an extinct 

Pleistocene trachytic volcano, lying on the 

west side of the central Kenya Rift Valley. The 

sedimentary sequences within its caldera and 

along the south flanks of the volcano have 

been investigated and dated 

palaeomagnetically and by 40Ar/39Ar, 

determined from lavas and tuffs collected 

during 2011-2017 field programmes. The 
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dates indicate that major eruptions of trachyte 

lavas of Kilombe volcano ended at ~2.5 Ma. 

Within the subsequently subsided caldera they 

are overlain by a series of bedded tuffs, 

sandstones, diamictites, and claystones, which 

in the mid-part have produced 40Ar/39Ar dates 

of 1.8 - 1.7 Ma. These bedded tuffs and 

sediments include several new lithic artefact 

localities, one of Acheulean and the others 

associated with fauna and artefacts indicative 

of Oldowan industries.  

Outside the caldera, on the southern flanks of 

Kilombe Volcano, a second major sequence of 

fine grained sediments is bounded at the base 

by dating (~1.55 Ma) of trachyphonolites that 

are widespread in the area and topped by an 

erosion surface. The previously known main 

Acheulean archaeological site falls within 

those sediments and has an age of ca 1.0 Ma, 

based upon the magnetic polarity sequence 

supported by 40Ar/39Ar dating.  Ages of ~0.47 

Ma establish the eruption date of an ashflow 

tuff (AFT), prominent across the area, and 

generally sitting on a deeply incised surface. 

At Moricho, west of Kilombe, sediments above 

the AFT have been dated in the range 

~270,000 – 120,000 years, and include Middle 

Stone Age lithic artefact assemblages 

dominated by obsidian. 
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Palaeoclimatic evidences from the 

Quaternary Coastal deposits, SW, Nigeria 

 

O A Boboye, O T Ogunbameru, I M 

Akaegbobi  

 

Department of Geology, University of Ibadan, 

Ibadan-Nigeria. West Africa 

 

boboyegbenga@yahoo.com 

 

Integrated geochemical and palynological 

studies have been carried out on some 

samples retrieved from the Lagos coastal 

environment in Dahomey Basin. The aim is to 

determine the age, palaeoclimatic conditions, 

as well as re-examining the depositional 

environment.  

Extensive laboratory analyses involved the 

palynological study, which entails the 

identification of an age diagnostic species and 

geochemical studies, to determine the 

provenance of the Quaternary sediments.  

The results revealed the abundant 

occurrences of Zonocostites ramonae, 

Laevigatosporites sp., Acrostichum aureum 

and some few long ranging forms, this suggest 

that the vegetation developed under a humid 

climate and the sediments were deposited 

during cooler and wetter conditions. The 

organic carbon-nitrogen ratios (C/N) indicate 

that the sediments were from aquatic sources, 

protein-rich and cellulose-poor. Wetter climatic 

period result in enhanced algae productivity as 

a consequence of greater wash-in of soil 

nutrients, and these periods are recorded as 

increased rate of organic carbon mass 

accumulation. The presence and abundance 

of Zonocostites ramonae, Canthiumidites sp., 

Crassoretitriletes vanraadshooveni, 

Sapotaceoidaepollenites sp. and 

Pachydermites diederixi forms indicate an age 

range of late Pliocene (Gelasian) to early 

Pleistocene (Calabrian) (2.588 -1.806 Ma) 

which corresponds to the 3.7-3.8 depositional 

cycles of relative change of coastal on-lap. 

However, the dominance of the Zonocostites 

ramonae depicts a mangrove swamp 

environment which was the most prevalent 

environment of the Lagos lagoonal 

environment in the Pleistocene. 

 

 

Luminescence dating of Middle Stone Age 

deposits in East Turkana, Kenya 
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E Ndiema7, D Braun8, K Ranhorn9 
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A rich Plio-Pleistocene record of fossils and 

archaeological artifacts can be found in East 

Turkana, Kenya. To date, the Middle Stone 

Age (MSA) record of the sediments on the 

eastern shores of Lake Turkana, located within 

an unconformity between the Chari tuff (~1.39 

Ma) and the Galana Boi Formation (~10 ka), is 

poorly constrained chronologically. Recovery 

of MSA surface scatters at the archaeological 

site of GaJj17 prompted an investigation into 

the depositional, archaeological and 

chronological history of the site. 

The sedimentary record at the GaJj17 site 

comprises ~4m of sandy layers underlain by a 

clay-rich horizon. The upper ~2m of the 

artifact-bearing sedimentary column was 

targeted for luminescence dating using the 

post-infrared infrared stimulated luminescence 

(post-IR IRSL) signal from single grains of K-

rich feldspar. Equivalent dose (De) 

distributions were almost identical for all 

samples, with an overdispersion of ~33% and 

a mean De of ~115 Gy. 

Based on the luminescence characteristics, 

there appears to be movement of grains 

throughout the ~2m sedimentary column. 

Therefore, the resultant ages remain relatively 

constant and no increase with depth is 

observed. This may be due to mixing of the 

sedimentary column through bioturbation or 

other processes. Although an average age of 

~40 ka can be calculated for these deposits, 

the potential time range during which they 

were emplaced lies between 33 - 60 ka. This 

study highlights the importance of locating and 

dating further MSA sites within the East 

Turkana region to improve the chronological 

record of Middle Pleistocene deposits within 

the region. 
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The iconic Mount Kilimanjaro is Africa’s 

highest peak and most popular geotouristic 

attraction. Volcanism began here at ~2.5 Ma 

and Strombolian activity has dominated the 

record since ~200 ka (Nonette et al., 2008). 

Fumarolic activity continues at Kilimanjaro and 

many of the cones are of suspected Holocene 

age, yet the volcanic threat that this poses to 

the 2.6 million people living within a 100-km 

radius remains unconstrained (Brown et al., 

2015). Improved cataloguing of the frequency 
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and relative size of past eruptions is essential 

if we are to assess the potential for, and 

possible impacts of, further eruptions from 

Kilimanjaro. 

Deep lakes preserve volcanic ash 

(tephra) layers in their stratigraphically-

resolved sediment sequences, often offering 

the most complete window into past explosive 

volcanism. The new ICDP DeepCHALLA 

sediment core from Lake Challa, located on 

the Kenya-Tanzania border and in the shadow 

of Kilimanjaro, provides a high-resolution 

palaeoenvironmental record for tropical Africa, 

as well as a detailed record of explosive 

volcanism extending to ~260 ka. This finely 

laminated sediment sequence contains 

basaltic tephra layers, with glass compositions 

that match to published data on lavas from 

Kilimanjaro’s <200-ka parasitic cones.  

Here we use the Lake Challa 

tephrostratigraphy to infer the eruptive history 

of Kilimanjaro. We confirm that its latest phase 

of volcanism was confined to Strombolian 

activity. The earliest tephra layer we have 

sampled lies at the base of the DeepCHALLA 

sequence, currently dated to ~260 ka.  Five 

further eruptions are recorded, but activity 

appears to have ceased around ~70 ka. 

However, future investigation of microscopic 

cryptotephra horizons may yield evidence of 

younger activity. We show the potential for 

lake sediments to shed light on past volcanic 

activity and future volcanic hazard throughout 

the rapidly developing East African Rift.       
 

Brown, S. K. et al., 2015. Regional and country profiles of 

volcanic hazard and risk. Report IV of the GVM/IAVCEI 

contribution to the Global Assessment Report on Disaster 

Risk Reduction 

Nonnotte, P., et al., (2008). New K–Ar age determinations 

of Kilimanjaro volcano in the North Tanzanian diverging 

rift, East Africa. Journal of Volcanology and Geothermal 

Research, 173(1), 99-112 

.  



85 
 

 

W O R K S H O P S  

 

Workshops 

  Friday, 20 July 2018 Saturday, 21 July 2018 Sunday, 22 July 2018 

  
9:00 - 12:00 

14:00 - 
17:30 

9:00 - 12:00 
14:00 - 
17:30 

9:00 - 12:00 
14:00 - 
17:30 

Global Paleofire Working 
Group 

PALYNOLOGY LAB NMK 

GIS techniques in 
Quaternary science 

PALEONTOLOGY COMPUTER LAB NMK 

Use of Animal remains to 
document 
Environmental/Climate 
Change– Basic Techniques 
Training Workshop  

NATURAL SCIENCES 
SEMINAR ROOM 

        

Victoria drilling meeting 

ICCA, 
Chiromo 

University 
of Nairobi           

Turkana drilling meeting 

  

ICCA, 
Chiromo 

University of 
Nairobi         

Radiocarbon dating and the 
iThemba LABS 

  

OLD BOARD 
ROOM NMK 

        

Creating chronologies 

    

NATURAL SCIENCES 
SEMINAR ROOM 

    

Understanding 
environmental risk and 

hazards using lake 
sediments  

        

NATURAL SCIENCES 
SEMINAR ROOM 
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Global Paleofire Working Group: Africa on 

Fire! 

 

B. Vannière, C. Courtney-Mustaphi, J. 

Aleman, C. Adolf, D. Colombaroli & the 

GPWG 

 

colin.vanniere@gmail.com 

 

Duration: 3 days 

Description: Two major challenges are 

emerging from recent and ongoing GPWG2 

work: 1) local, regional, continental, and global 

fire history must be connected to and 

understood in relation to modern fire data and 

activities, and 2) understanding the dominant 

controls of fire (e.g. climate, vegetation and 

humans) during the late Quaternary in each 

region is highly dependent on collaborative, 

interdisciplinary research. 

Africa poses a particularly critical gap 

in our knowledge of fire history at this time. 

With this workshop, we aim at building a 

strong network of researchers focused on fire 

at different temporal and spatial scales 

(paleoecologists, archaeologists, historians, , 

etc.) and identify laboratories that can act as 

hubs to disseminate methodologies, materials 

and training to other facilities. The workshop 

will have a significant capacity-building 

component and it is hoped that it will inspire 

new work on paleofire across the continent. 

 

 

GIS techniques in Quaternary science 

 

F. Henselowsky & C. Willmes 

 

felix.henselowsky@uni-heidelberg.de 

 

Duration: 3 days 

Description: The use of GIS-techniques, 

integration of paleoenvironmental data, 

paleoclimate models and analyses of DEM's 

as application in quaternary sciences is 

nowadays a fundamental tool. Especially in 

context of human behavior and the modelling 

of the migration of humans, different 

approaches and methods have been 

developed during the last years. 

 

The workshop will deal with three major topics: 

• The general availability of GIS-based 

(palaeo-)data 

 

• Different methods and approaches to 

reconstruct palaeoenvironments 

• Challenges of future interdisciplinary 

modelling in geosciences and 

archaeology 

 

We warmly invite participants to tell us the 

topics they are particular interested in. We try 

to adapted the content of the workshop 

depending on the participants scientific 

background, experience and discipline. 

Integral parts will be practical GIS training 

(with open source software – QGIS), round-

table discussion, discussion of future 

developments. 

 

 

Use of Animal remains to document 

Environmental/Climate Change– Basic 

Techniques Training Workshop 

 

O. Mwebi, N. Gitahi and O., J. -P. Brugal 

and C. Ogola 

ogeto_mwebi@yahoo.com  

 

Duration: 1 day 

Description: Description: Use of 

animal prey remains from carnivore scat and 

kill sites to gather biological/ecological data 

such as the species presence, diet, behaviour, 

territory, parasites, and home-range use, is a 

common practice in both conservation 

management and ecological studies. Bones 

and hairs, given right conditions are known to 

preserve for millennia. Given that certain 

animals only survive in specific habitats, their 

remains serve as important archives that 

record the presence of such habitats in that 

area long after it changed. Hence, animal 

bones and coprolite hair remains have been 

important data sources for palaeobiology, 

palaeoecology and palaeoanthropology or 

zooarchaeology for many years. We therefore 

propose to hold one day training workshop 

during the AFQUA conference to promote the 

use of basic morphometric techniques to 

analyse animal remains to reconstruct 

mailto:colin.vanniere@gmail.com
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environmental/ecological dynamics during the 

quaternary. We will emphasize basic 

morphometric techniques for the diagnosis as 

this permits the primary identification of the 

taxonomic group origin to support the best 

choice of subsequent analyses. This workshop 

will present and discuss practical and 

theoretical bone identification, scatological 

(hair and bone analysis from carnivore 

scats/coprolites) and taphonomic analysis 

techniques using carnivore scat and prey 

bones remains collections in the Osteology 

Section of NMK. This workshop is targeted at 

students and earlier career scientists. 

 

 

Radiocarbon dating and the iThemba Labs 

 

S. Woodborne 

 

swoodborne@tlabs.ac.za 

 

Duration: 0.5 days 

Description: We will provide a brief overview 

of the underlying principles of AMS 

radiocarbon and cosmogenic dating to give 

participants a basic understanding of the 

technique. We will provide a practical set of 

guidelines for field sampling and sample 

submission. We will describe accessibility to 

the iThemba LABS setup and the possibility 

that users will have the opportunity to come to 

Johannesburg and run samples themselves 

with the guidance of the in-house scientists. 

We will provide a basic set of criteria that 

should be used in assessing radiocarbon 

analyses. 

 

 

Creating chronologies 

 

M. Blaauw 

 

maarten.blaauw@qub.ac.uk 

 

Duration: 1 day 

Description: This will be a hands-on 

workshop on the production of robust and 

reliable chronologies for palaeoecological 

records using radiocarbon and other types of 

dates. The workshop will cover details on 

dates and different approaches to age-

modelling, and through practical computer 

sessions we will discuss, learn and practise 

with some of the latest software in age-depth 

modelling. 

Themes to be covered include 

radiocarbon dating, producing chronologies, 

combining multiple sources of dating, 

quantifying chronological uncertainties, and 

performing simulations to explore how dating 

decisions affect age-model precision and 

accuracy. Participants can bring their own or 

existing data to work on. Last but not least, 

based on short presentations by the workshop 

participants, one project will be selected to 

receive five free radiocarbon dates from the 

14CHRONO Centre in Belfast, Northern 

Ireland. 

 

 

Understanding environmental risk and 

hazards using lake sediments 

 

Erin Martin-Jones & Heather Moorhouse 

 

cmm201@cam.ac.uk 

 

Duration: 1 day 

Description: The International Continental 

Scientific Drilling programme have 

successfully collected sediment cores from 

Lake Chala, a 92m deep crater lake on the 

flank of Kilimanjaro.  Sediment records from 

lakes like Chala are exceptionally useful in 

understanding the timing and severity of past 

environmental changes. The record from Lake 

Chala also documents the scale and frequency 

of geohazards through time, including volcanic 

eruptions, drought and water pollution. 

This workshop will give a broad 

introduction on lake sediment reconstructions 

of palaeoclimate, and use this as a basis for 

two focussed sessions on understanding 

environmental hazards using lake sediment 

records. Firstly, we will explore lake sediment 

approaches to understanding the character of 

past volcanism and why these volcanic 

records are particularly relevant in East Africa.  

We will use lake-sediment eruption records for 

high-risk volcanoes along the East African Rift, 

to determine volcanic hazards and discuss the 

potential impacts of future events. Secondly, 
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we will explore organisms trapped within lake 

sediments such as diatoms (algae) that 

respond to changes in the water chemical 

environment.  These diatoms are excellent 

indicators of increased levels of nutrients from 

human activities in lake catchments as well as 

of changes in climate especially periods of 

drought.  

We offer this workshop to students 

who want to better understanding of 

techniques and the principles of using lake 

sediment records to understand environmental 

changes of the past, as well as to explore 

future scenarios.  In areas like eastern Africa 

lake sediments are often a unique and 

exceptionally valuable resource to 

understanding this dynamic region. 
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C o m m i t t e e  &  O r g a n i z e r s  

 
 
Brian Chase (Centre National de Recherche Scientifique (CNRS), Institut des Sciences de l’Evolution-

Montpellier, France) 

 

Manuel Chevalier (Institute of Earth Surface Dynamics, Faculté des Géosciences et l’Environnement, 

University of Lausanne, Switzerland) 

 

Christine Ogola (Archaeology Section, Earth Sciences Department, National Museums of Kenya - 

Local organizer, Kenya) 

 

Daniel Olago (The Institute of Climate Change and Adaptation, Geology Department, Chiromo Capus, 

University of Nairobi - Local organizer, Kenya) 

 

Christin Atieno Omuoombo (The Institute of Climate Change and Adaptation, Geology Department, 

Chiromo Capus, University of Nairobi Local organizer, Kenya) 

 

Stephen Rucina (Palynology Section, Earth Sciences Department, National Museums of Kenya - 

Local organizer, Kenya)  

 

Rahab Kinyanjui (Palynology Section, Earth Sciences Department, National Museums of Kenya - 

Local organizer, Kenya) 

 

Lydia Olaka (The Institute of Climate Change and Adaptation, Geology Department, Chiromo Capus, 

University of Nairobi - Local organizer, Kenya) 

 

Lynne Quick (University of Cape Town, Regional organizer South Africa) 

 

Margaret Avery (Iziko Museum, South Africa. Regional organizer – South Africa) 

 

Yabi Ibouraïma (Université d’Aborney-Calavi, Benin. Regional organizer – West Africa) 

 

Asfawossen Asrat (Addis Ababa University, Ethiopia. Regional organizer – East Africa) 

 

 

 
 
 


