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Bacterial	
  communi0es	
  central	
  to	
  
aqua0c	
  ecosystem	
  func0oning	
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•  Widespread	
  urban	
  problem	
  
–  Increasing	
  with	
  urban	
  growth	
  paNerns	
  
– Climate	
  warming	
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  VT	
  



What’s	
  happening	
  in	
  lakes	
  of	
  the	
  Puget	
  Sound	
  
watershed?	
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Major	
  changes	
  in	
  several	
  ecosystem	
  func0ons	
  as	
  
a	
  result	
  of	
  eutrophica0on	
  –	
  such	
  as	
  the	
  N	
  cycle	
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How	
  do	
  bacteria	
  respond	
  	
  
to	
  eutrophica0on?	
  	
  

•  Not	
  just	
  the	
  cyanobacteria	
  
(Zehr	
  et	
  al.	
  2007)	
  

•  Not	
  just	
  in	
  the	
  surface	
  layer	
  
(Halm	
  et	
  al.	
  2009)	
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  increases	
  	
  
spa0al	
  varia0on	
  in	
  	
  
bacterial	
  resources	
  



How	
  do	
  bacterial	
  communi0es	
  
respond	
  to	
  lake	
  eutrophica0on?	
  

•  21	
  lakes	
  across	
  a	
  gradient	
  
of	
  nutrient	
  loading	
  

•  Surveyed	
  bacterial	
  
community	
  abundance,	
  
richness	
  and	
  composi0on	
  

•  Evaluated	
  communi0es	
  
throughout	
  the	
  water	
  
column:	
  epi-­‐,	
  meta-­‐	
  and	
  
hypolimnion	
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Effects	
  of	
  eutrophica0on	
  and	
  habitat	
  heterogeneity	
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Ques0on	
  1.	
  How	
  do	
  bacterial	
  communi0es	
  
respond	
  to	
  eutrophica0on?	
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Ques0on	
  2.	
  Does	
  heterogeneity	
  in	
  the	
  water	
  
column	
  affect	
  how	
  associated	
  bacterial	
  
communi0es	
  respond	
  to	
  eutrophica0on?	
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Communi0es	
  become	
  increasingly	
  dis0nct	
  among	
  
habitats	
  in	
  water	
  column	
  of	
  eutrophic	
  lakes	
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Ques0on	
  3.	
  Which	
  taxa	
  are	
  responding	
  to	
  
increase	
  in	
  eutrophica0on?	
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Conclusions	
  

•  Bacteria	
  respond	
  differently	
  to	
  lake	
  eutrophica0on	
  
than	
  other	
  taxa	
  

•  Heterogeneity	
  allows	
  for	
  diverse	
  assemblage	
  of	
  
bacteria	
  to	
  coexist,	
  while	
  retaining	
  a	
  core	
  
community	
  

•  Diversity	
  promotes	
  resilience	
  of	
  ecosystem	
  
func0on	
  

•  Restora0on	
  poten0al	
  of	
  ecosystem	
  processes	
  is	
  
higher	
  because	
  of	
  reten0on	
  of	
  core	
  func0onal	
  
groups?	
  



Management	
  tools?	
  

•  Use	
  of	
  func0onal	
  genes	
  as	
  leading	
  indicators	
  
of	
  eutrophica0on	
  (MacGregor	
  et	
  al.	
  2001)	
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