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	   Began	  with	  the	  signing	  of	  the	  Water	  Quality	  Agreement	  
◦  Status	  and	  trends	  in	  open	  water	  
◦  Nutrients	  and	  biology	  

	   Documenta*on	  of	  ecosystem	  changes	  

	   Need	  for	  moderniza*on	  and	  wider	  distribu*on	  of	  data	  



My  posiJon
	   Research	  assistant	  professor	  
◦ Food	  web	  structure	  in	  Great	  Lakes	  
◦ Bio*c	  responses	  to	  ecosystem	  stressors	  

	   Liaison	  to	  EPA	  –	  GLNPO	  
◦ Applied	  research	  to	  address	  management	  issues	  
◦ Op*miza*on	  of	  exis*ng	  monitoring	  programs	  

◦ Access	  to	  monitoring	  data	  
◦ greatlakesmonitoring.org	  
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Applied  research
	   Maintain	  efficiency	  of	  EPA-‐GLNPO	  monitoring	  at	  increasing	  spa*al	  
scale	  and	  temporal	  resolu*on	  

	  



Applied  research
	   Maintain	  efficiency	  of	  EPA-‐GLNPO	  monitoring	  at	  increasing	  spa*al	  
scale	  and	  temporal	  resolu*on	  
◦ Local-‐scale	  
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High	  resolu*on	  mapping	  of	  the	  deep	  chlorophyll	  layer	  	  
in	  Lake	  Ontario	  



TRIAXUS  3D  Towed  UndulaJng  Vehicle  



Triaxus  capabiliJes

	   Sensors:	  
◦ SeaBird	  CTD	  &	  D.O.	  probe	  
◦ Nitrate	  Analyzer	  
◦ Flouroprobe	  
◦ Ac*ve	  Fluorometer	  
◦ Laser	  Op*cal	  Plankton	  Counter	  (LOPC)	  

	   Towed	  behind	  the	  R/V	  Lake	  Guardian	  
◦ Data	  intervals	  –	  sub	  second	  to	  once	  every	  9	  seconds	  
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DCL  results

	   Significant	  primary	  and	  secondary	  produc*on	  in	  DCL	  
◦ Previously	  unstudied	  

	   Bio*c	  response	  
◦ Diel	  ver*cal	  migra*on	  of	  zooplankton	  
◦  Incomplete	  community	  composi*on	  

	   Future	  direc*ons	  
◦ Expand	  sampling	  beyond	  L.	  Ontario	  



Applied  research
	   Maintain	  efficiency	  of	  EPA-‐GLNPO	  monitoring	  at	  increasing	  spa*al	  
scale	  and	  temporal	  resolu*on	  
◦ Local-‐scale	  
◦ Basin-‐scale	  





Hypoxia  monitoring  in  Lake  Erie
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Background:  Hypoxia
	   Fulfill	  requirements	  of	  new	  water	  quality	  agreement	  
◦ Calculate	  deple*on	  rate	  
◦ Es*mate	  spa*al	  extent	  

	   Supplement	  EPA-‐GLNPO	  monitoring	  
◦ 10	  sta*ons	  in	  the	  central	  basin	  
◦ Profile	  data	  every	  2	  weeks	  



Dynamic  hypoxia  in  Lake  Erie



Hypoxia  monitoring  in  Lake  Erie
ACOUSTIC	  RECEIVERS	  WITH	  D.O.	  LOGGERS	   HYPOXIA	  MONITORING	  NETWORK	  



Logger  data



Daily  averages



SpaJal  extent  of  hypoxia
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Hypoxia  results 
	   Hypoxia	  is	  much	  more	  dynamic	  than	  previously	  believed	  
	   Future	  direc*ons	  
◦ Mul*	  year	  data	  and	  high	  resolu*on	  current	  profiles	  
◦ Early	  season	  es*mates	  of	  benthic	  produc*on	  
◦ Build	  a	  4D	  predic*ve	  hypoxia	  model	  



Applied  research
	   Maintain	  efficiency	  of	  EPA-‐GLNPO	  monitoring	  at	  increasing	  spa*al	  
scale	  and	  temporal	  resolu*on	  
◦ Local-‐scale	  
◦ Basin-‐scale	  
◦ Lake-‐scale	  





Temporal  trends  in  primary  producJvity  in  Lake  
Michigan  
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NEARSHORE NUTRIENT SHUNTING 
HECKY ET AL. 2004 

Terrestrial nutrient loading decreasing: 
Clean Water Act 1972 

Zebra Mussels Invade; 
Filter feeding depletes nutrients from 

the water column 

Nutrients are recycled in nearshore 
benthos 

Offshore primary production 
decreases 



Background:  Nearshore  producJvity

	   Satellite	  imagery	  analysis	  
◦ Algorithms	  to	  quan*fy	  surface	  
chlorophyll	  

◦  Long	  *me	  series	  for	  lake	  wide	  
concentra*ons	  

	   Detailed	  lake-‐wide	  chlorophyll	  
maps	  
◦  Temporal	  and	  spa*al	  variability	  



Trends  in  chl  a  concentraJons  from  nearshore  to  offshore
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Changing in Chlorophyll a 
also vary Based on Region of 

Lake Michigan 
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Satellite  results
	   Declines	  in	  offshore	  chlorophyll	  
◦ Reinforce	  results	  from	  tradi*onal	  monitoring	  
◦ Nearshore	  chlorophyll	  stable	  or	  increasing	  

	   Regional	  differences	  
◦ Offshore	  declines	  more	  drama*c	  in	  southern	  basin	  
◦ Larger	  nearshore	  increases	  in	  northern	  basin	  
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hhp://greatlakesmonitoring.org	  



Explore  the  Data



Explore Individual Site 





Search  Results



Impacts
	   Incorpora*ng	  applied	  research	  results	  into	  management	  programs	  
◦ Developing	  new	  ecosystem	  models	  in	  Lake	  Ontario	  
◦ Developing	  decision	  rules	  for	  handling	  dynamic	  hypoxia	  effects	  on	  annual	  fish	  
surveys	  

◦ Developing	  lake-‐wide	  produc*vity	  maps	  for	  the	  Great	  Lakes	  

	   Improving	  access	  to	  ecosystem	  monitoring	  data	  	  
◦ Puong	  data	  in	  the	  hands	  of	  decision	  makers	  



Thank	  you	  
Contact	  info:	  
Paris	  Collingsworth	  
pcolling@purdue.edu	  
312	  886-‐7449	  


