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            Abstract
Approximately 74 thousand years ago (ka), the Toba caldera erupted in Sumatra. Since the magnitude of this eruption was first established, its effects on climate, environment and humans have been debated1. Here we describe the discovery of microscopic glass shards characteristic of the Youngest Toba Tuffâ€”ashfall from the Toba eruptionâ€”in two archaeological sites on the south coast of South Africa, a region in which there is evidence for early human behavioural complexity. An independently derived dating model supports a date of approximately 74â€‰ka for the sediments containing the Youngest Toba Tuff glass shards. By defining the input of shards at both sites, which are located nine kilometres apart, we are able to establish a close temporal correlation between them. Our high-resolution excavation and sampling technique enable exact comparisons between the input of Youngest Toba Tuff glass shards and the evidence for human occupation. Humans in this region thrived through the Toba event and the ensuing full glacial conditions, perhaps as a combined result of the uniquely rich resource base of the region and fully evolved modern human adaptation.
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                    Figure 1: VBB and PP5-6 and its relationship to other YTT study sites.


Figure 2: The location of the YTT isochron at PP5-6.


Figure 3: The shard distribution, OSL dates and artefact plots as a composite digital cutaway at VBB.


Figure 4: Geochemical comparisons between extremely low abundance cryptotephra at VBB and PP5-6, and distal and proximal YTT.


Figure 5: The density of plotted finds across the upper LBSR, ALBS, and SADBS at PP5-6.
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Extended data figures and tables

Extended Data Figure 1 Examples of VBB and PP5-6 extremely low abundance cryptotephra.
a, Two shard-like grains from PP5-6 in thin section (originally discovered by P.K.). b, Shard from PP5-6 sample 48 (scanning electron microscopy image). c, Shard from PP5-6 sample 125 (in thin section using plane-polarized light). dâ€“f, Shards from VBB (from polished epoxy rounds using plane-polarized light).


Extended Data Figure 2 Individual sample transects on the sections and the shard counts from the transect.
Sample transects are shown on the left and shard counts are shown on the right. a, Transect A. b, Transect B. c, Transect C. The small bars showing shard counts of less than 1 indicate a sample with no shards. See Extended Data Fig. 4 for the overall location of the transects relative to one another.


Extended Data Figure 3 Individual transects on the sections and the shard counts per transect.
a, Transect D. b, Transect E. c, Transect F. Transects are shown on the section (left), and shard counts per transect plotted (right). The small bars showing shard counts of less than 1 indicate a sample with no shards. See Extended Data Fig. 4 for the overall location of the transects relative to one another.


Extended Data Figure 4 Panoramic photograph showing zones of contact between LBSR, ALBS and SADBS, and the location of shard sample transects.
White lines indicate boundaries between stratigraphic aggregates and the yellow line indicates the YTT isochron.


Extended Data Figure 5 Geochemical comparisons between the VBB and PP5-6 extremely low abundance cryptotephra and distal and proximal YTT.
a, CaO versus SiO2 (wt%). b, Rb versus Y (parts per million, p.p.m.). Note the change in symbols between a and b to separate YTT distal glass from Toba caldera and Malaysian samples.


Extended Data Figure 6 Comparison of trace-element chemistry.
a, Rare-earth element plot comparing new data for YTT from Bukit Sapi (Supplementary Table 1) to previously published data34. b, Comparison of rare-earth element data for VBB, YTT from Lake Malawi and Bukit Sapi.


Extended Data Table 1 Comparison of VBB, PP5-6, Lake Malawi, Bukit Sapi and Toba caldera shard analysesFull size table


Extended Data Table 2 Major and minor trace element chemistry for VBB and PP5-6Full size table


Extended Data Table 3 The posterior estimates of site for each archaeological sample in the major elements modelFull size table


Extended Data Table 4 The posterior estimates of site for each archaeological sample in the trace elements modelFull size table
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Life Sciences Reporting Summary (PDF 71 kb)

Supplementary Information
This file contains Supplementary Tables, a Supplementary Discussion, and Supplementary References. (PDF 2359 kb)


The relationship between plotted tephra sediment samples and all plotted finds
Animation showing the relationship of the plotted tephra sediment samples in relation to the 3D distribution of the plotted finds from the upper LBSR, ALBS, and SADBS and plotted finds from the Conrad Sands where the YTT Isochron has been identified. The animation was created using ESRI ArcGIS 10.3 and Corel VideoStudio Pro x4. (MP4 26931 kb)


The relationship between plotted tephra sediment samples and all plotted shell remains
Animation showing the distribution of plotted tephra sediment samples in relation to the 3D spatial distribution of plotted shell remains at site PP5-6. The animation was created using ESRI ArcGIS 10.3 and Corel VideoStudio Pro x4. (MP4 16561 kb)


The relationship between plotted tephra sediment samples and plotted mammalian remains
Animation showing the distribution of plotted tephra sediment samples in relation to the 3D spatial distribution of mammalian faunal remains at site PP5-6. The animation was created using ESRI ArcGIS 10.3 and Corel VideoStudio Pro x4. (MP4 16573 kb)


The relationship between plotted tephra sediment samples and plotted lithics
Animation showing the distribution of plotted tephra sediment samples in relation to the 3D spatial distribution of lithics at site PP5-6. The animation was created using ESRI ArcGIS 10.3 and Corel VideoStudio Pro x4. (MP4 16559 kb)





PowerPoint slides
PowerPoint slide for Fig. 1

PowerPoint slide for Fig. 2

PowerPoint slide for Fig. 3

PowerPoint slide for Fig. 4

PowerPoint slide for Fig. 5




Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Smith, E., Jacobs, Z., Johnsen, R. et al. Humans thrived in South Africa through the Toba eruption about 74,000 years ago.
                    Nature 555, 511â€“515 (2018). https://doi.org/10.1038/nature25967
Download citation
	Received: 23 July 2015

	Accepted: 02 February 2018

	Published: 12 March 2018

	Issue Date: 22 March 2018

	DOI: https://doi.org/10.1038/nature25967


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Reversed Holocene temperatureâ€“moisture relationship in the Horn of Africa
                                    
                                

                            
                                
                                    	A. J. Baxter
	D. Verschuren
	J. S. Sinninghe DamstÃ©


                                
                                Nature (2023)

                            
	
                            
                                
                                    
                                        Marine records reveal multiple phases of Tobaâ€™s last volcanic activity
                                    
                                

                            
                                
                                    	B. Caron
	G. Del Manzo
	A. Alves


                                
                                Scientific Reports (2023)

                            
	
                            
                                
                                    
                                        Innovative Homo sapiens behaviours 105,000Â years ago in a wetter Kalahari
                                    
                                

                            
                                
                                    	Jayne Wilkins
	Benjamin J. Schoville
	Amy Hatton


                                
                                Nature (2021)

                            
	
                            
                                
                                    
                                        Fabric Analysis and Chronology at Ga-Mohana Hill North Rockshelter, Southern Kalahari Basin: Evidence for In Situ, Stratified Middle and Later Stone Age Deposits
                                    
                                

                            
                                
                                    	Jayne Wilkins
	Benjamin J. Schoville
	Sechaba Maape


                                
                                Journal of Paleolithic Archaeology (2020)

                            
	
                            
                                
                                    
                                        Aggregates, Formational Emergence, and the Focus on Practice in Stone Artifact Archaeology
                                    
                                

                            
                                
                                    	Zeljko Rezek
	Simon J. Holdaway
	Dennis Sandgathe


                                
                                Journal of Archaeological Method and Theory (2020)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        Editorial Summary
Early humans thrived after Toba eruption
The eruption of the Toba supervolcano in Sumatra about 74,000 years ago was one of the most destructive events of the past two million years. There has been much debate about how (or whether) this eruption affected the fortunes of modern humans, who were beginning to appear in eastern Asia at the time. Curtis Marean and colleagues show that the effects of the Toba eruption were felt much further afield. They report evidence of Toba-related cryptotephra (microscopic fragments of volcanic ejecta) at two sites in South Africa that also bear evidence of human occupation during the Toba 'winter' (if it indeed occurred). The human population at those sites used advanced microlith technology and the first composite tools (hafted arrows), with more abundant and innovative production after the Toba eruption than before. This seems to be the first evidence of Toba-related ejecta in a well-studied and well-dated context.
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