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            Abstract
The study of language origin and divergence is important for understanding the history of human populations and their cultures. The Sino-Tibetan language family is the second largest in the world after Indo-European, and there is a long-running debate about its phylogeny and the time depth of its original divergence1. Here we perform a Bayesian phylogenetic analysis to examine two competing hypotheses of the origin of the Sino-Tibetan language family: the â€˜northern-origin hypothesisâ€™ and the â€˜southwestern-origin hypothesisâ€™. The northern-origin hypothesis states that the initial expansion of Sino-Tibetan languages occurred approximately 4,000â€“6,000Â years before present (bp; taken as ad 1950) in the Yellow River basin of northern China2,3,4, and that this expansion is associated with the development of the Yangshao and/or Majiayao Neolithic cultures. The southwestern-origin hypothesis states that an early expansion of Sino-Tibetan languages occurred before 9,000Â years bp from a region in southwest Sichuan province in China5 or in northeast India6, where a high diversity of Tibeto-Burman languages exists today. Consistent with the northern-origin hypothesis, our Bayesian phylogenetic analysis of 109 languages with 949 lexical root-meanings produced an estimated time depth for the divergence of Sino-Tibetan languages of approximately 4,200â€“7,800Â years bp, with an average value of approximately 5,900Â years bp. In addition, the phylogeny supported a dichotomy between Sinitic and Tibeto-Burman languages. Our results are compatible with the archaeological records, and with the farming and language dispersal hypothesis7 of agricultural expansion in China. Our findings provide a linguistic foothold for further interdisciplinary studies of prehistoric human activity in East Asia.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more


Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Fig. 1: The maximum clade credibility tree and the geographical distribution of the Sino-Tibetan languages.[image: ]


Fig. 2: The tempo of divergence of the Sino-Tibetan languages and the changes in the number of archaeological sites in China.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 The geographical distribution of samples of 109 Sino-Tibetan languages in the East Asia.
The colours show affiliations to linguistic clades. The map is based on vector map data from https://www.naturalearthdata.com.


Extended Data Fig. 2 The distributions of the likelihood values.
The likelihood values for different combinations of mutation models, clock models and rate heterogeneity models. Each combination was run for 50 million generations, sampling every 5,000 generations. The first 10% of the iterations were treated as burn-in.


Extended Data Fig. 3 The maximum clade credibility tree of 109 Sino-Tibetan languages with node bars of ages and posterior probability values.
The iterations for tree reconstruction were set to 50 million generations, sampling trees every 5,000 generations and resulting in a sample of 10,000 trees. The first 10% of the iterations were treated as burn-in. The maximum clade credibility tree was established from 9,000 trees.


Extended Data Fig. 4 The results of four-point analysis for the maximum clade credibility tree of 109 Sino-Tibetan languages.
The maximum clade credibility tree was constructed on the basis of the best-fitting model combination, which was run for 50 million generations, sampling every 5,000 generations and treating the first 10% of the iterations as burn-in. The 109 Sino-Tibetan languages were grouped into major linguistic clades, which are labelled with the same colours and names as those shown in Fig.Â 1. The black numbers show the posterior probability values supporting the descendent clade. The red numbers in the parentheses show the reliability values on the internal nodes, calculated from four-point analysis.


Extended Data Fig. 5 The distribution of the root time of 109 Sino-Tibetan languages.
The root time estimates for the 109 Sino-Tibetan languages with different combinations of mutation models, clock models and rate heterogeneity models. Each combination was run for 50 million generations, sampling every 5,000 generations. The first 10% of the iterations were treated as burn-in.


Extended Data Fig. 6 The distribution of the root time of 107 Tibeto-Burman languages.
The root time estimates for the 107 Tibeto-Burman languages (that is, excluding â€˜Chinese Mandarinâ€™ and â€˜Chinese Oldâ€™ from the Sino-Tibetan sample set) with different combinations of mutation models, clock models and rate heterogeneity models. Each combination was run for 50 million generations, sampling every 5,000 generations. The first 10% of the iterations were treated as burn-in.


Extended Data Fig. 7 The geographical plot of Urheimat inference of 109 Sino-Tibetan languages.
The probability density estimates for the original homeland of the Sino-Tibetan languages via the phylogeographical approach, implemented in BayesTraits package. The iterations in BayesTraits were set to 1,000,000. The sample period was set to 1,000. The first 25% of the iterations were treated as burn-in. The map is based on vector map data from https://www.naturalearthdata.com.
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Supplementary Table 1
This table contains the information and lexical root-meanings of the ST languages in this paper selected from STEDT database according to the Swadesh 100 word-list.


Supplementary Data 1
This zipped file contains three files for the phylogenetic study of Sino-Tibetan languages: a nexus file, an XML file and a tree file of the MCC tree.


Supplementary Data 2
This zipped file contains raw data for estimating the Sino-Tibetan evolutionary tempo, and Matlab codes for generating the results shown in Figure 2.
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This zipped file contains raw data and Matlab codes for applying four-point analysis on the Sino-Tibetan languages.
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