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Ac#ve	 ma)er,	 from	 mo#le	 bacteria	 to	 animals,	 can	 exhibit	 striking	 collec#ve	 and	
coherent	 behavior.	 Despite	 significant	 advances	 in	 understanding	 the	 behavior	 of	
homogeneous	 systems,	 li)le	 is	 known	 about	 the	 self-organiza#on	 and	 dynamics	 of	
heterogeneous	ac#ve	ma)er,	such	as	complex	and	diverse	bacterial	communi#es.	Under	
oxygen	 gradients,	 many	 bacterial	 species	 swim	 towards	 air-liquid	 interfaces	 in	 auto-
organized,	 direc#onal	 bioconvec#ve	flows,	whose	 spa#al	 scales	 exceed	 the	 cell	 size	by	
orders	of	magnitude.	Here	we	show	that	mul#species	bacterial	suspensions	undergoing	
oxytac#c-driven	bioconvec#on	exhibit	dynamically	driven	spa#al	segrega#on,	despite	the	
enhanced	mixing	of	bioconvec#ve	flows,	and	the	fact	that	these	species	coexist	in	their	
natural	 habitat.	 Segrega#on	 is	 observed	 as	 pa)erns	 of	 spa#ally	 interlocked	 domains,	
with	 local	dominance	of	one	of	 the	cons#tuent	species	 in	 the	suspension.	Our	findings	
suggest	 that	 segrega#on	 mechanisms	 are	 driven	 by	 species-specific	 mo#le	 behaviors	
under	condi#ons	of	hydrodynamic	flow,	rather	than	biochemical	repulsion.	Thus,	species	
with	different	mo#le	char[1]acteris#cs	in	the	same	ecological	context	can	enhance	their	
access	 to	 limi#ng	 resources.	 This	 work	 provides	 novel	 insights	 on	 the	 role	 of	
heterogeneity	 in	 ac#ve	 ma)er,	 as	 well	 as	 on	 the	 dynamics	 of	 complex	 microbial	
communi#es,	their	spa#al	organiza#on	and	their	collec#ve	behavior. 


