
A tutorial on how to over-interpret 

structure/ADMIXTURE plots 





Europeans 
West 

 Africans 
Hispanics 

African 

 Americans 

1000 genomes project 



F~0.1 (out of Africa bottleneck) 

F~0.1 (reaching Americas) 

Genetic drift over 10s 

 of thousands of years. 

Africans Europeans Native  

americans 

Admixture of  

large populations 

 after 1600. 

F~0 

F~low 

African Americans 



Tishkoff 2009 



Protocol 

(1) Obsess over estimating K. 

(2) Choose the highest K output by the various K 

estimating algorithms. 

(3) Assume that at this is the true value of K. 

(4) Assume each of the K ancestral population 

existed at some point in the past. 

(5) Assume that modern individuals were 

produced by recent mixing of these ancestral 

populations.  

 





Two studies followed the protocol and   

suggest that ARIb group (blacksmiths)  

 is an unadmixed remnant of a hunter gatherer 

 population and that ARIc (cultivators) is a product  

of admixture between the hunter gatherers and farmers 





One insight provided by the ADMIXTURE plot (Figure 1C) concerns 

the origin of the Ari Blacksmiths. This population is one of the 

occupational caste-like groups present in many Ethiopian societies 

that have traditionally been explained as either remnants of hunter-

gatherer groups assimilated by the expansion of farmers in the 

Neolithic period or as groups marginalized in agriculturalist 

communities due to their craft skills.51 The prevalence of an 

Ethiopian-specific cluster (yellow in Figure 1C) in the Ari Blacksmith 

sample could favor the former scenario; the ancestors of this 

occupational group could have been part of a population that 

inhabited the area before the spread of agriculturalists. 

As the Ari Blacksmiths have negligible EthioSomali ancestry, it seems  

most likely that the Ari Cultivators are the descendents of a more  

recent admixture between a population like the Ari Blacksmiths and  

some other HOA population 
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Unsupervised ADMIXTURE applied to 
Simulations 
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Some extra tips for historical interpretation 

(0) Make sure to over-sample your favorite group.  

(2a) If your favorite group does not have its own 

population, increase K until it does.  

(4a) Do not ask how the ancestral populations are 

related to each other. 

(4b) Neglect possibility an ancestral population might 

itself be admixed. 

(4c) Label ancestral populations based on the 

locations they are currently most frequent in. 

(5a) Assume that each admixture event happened as 

a single pulse. 

 (5b) Note that a location is a "melting pot“ or 
possibly “cross roads” because it uses all K ancestral 

populations. 

(6 ) Do not check these conclusions using other 

methods (or values of K). 
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