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Identify the Stressor
 

• August 1973 
Canadian Lake 226 

• Nutrients? Which 
nutrient? N or P? 
Chemical spill? 

Schindler, D.W. 1974. Science 184: 897-899.
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Identify  the  Stressor 

• Greenwich Bay, RI.  
August 2003 

• Nutrients?  
Hydrographic event? 
Chemical spill? 
Pathogens? 

3 RIDEM 2003. 
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Why  Stressor  Identification? 

• Many  states  and  several 
tribes  use  biological  
assessments  to  identify  
whether  streams  and  
small  rivers  are  
impaired. 

 

• In  many  cases,  causes  
of  impairment  are  
unknown. 

General Impairment Name Causes of Impairment Reported  Percent of 
Reported 

MERCURY 8555 13.45 

PATHOGENS 8526 13.41 

SEDIMENT 6689 10.52 

METALS (OTHER THAN 
MERCURY) 

6389 10.05 

NUTRIENTS 5654 8.89 

OXYGEN DEPLETION 4568 7.18 

PH 3389 5.33 

CAUSE UNKNOWN -
BIOLOGICAL INTEGRITY 

2866 4.51 

TEMPERATURE 2854 4.49 

HABITAT ALTERATION 2220 3.49 

PCBS 2081 3.27 

TURBIDITY 2050 3.22 

CAUSE UNKNOWN 1356 2.13 

PESTICIDES 1322 2.08 

SALINITY/TDS/CHLORIDES 996 1.57 

FLOW ALTERATION 591 .93 

ALGAL GROWTH 510 .80 

AMMONIA 415 .65 

OTHER TOXIC ORGANICS 339 .53 

TOTAL TOXICITY 292 .46 

DIOXINS 290 .46 

TOXIC INORGANICS 270 .42 

TION 
ADVISOR
FISH CONS

Y PO
UMP

LLUTANT 
260 
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Why use a formal method?
 

•	 To convince stakeholders 

•	 To increase confidence that remedial or restoration 
efforts can improve biological condition 

•	 To identify causal relationships that are not immediately 
apparent 

•	 To prevent biases and other lapses of logic 

“Science is a way of trying not to fool yourself. The first principle 
is that you must not fool yourself – and you are the easiest 
person to fool.” [Feynman 1964] 



         

 

                 

We all make mistakes about causality
 
•	 We  overweight  meaningful  

chance  events 

• We  all  have  biases 

•	 We  all  think  we  know  how  to
do  it 

 

• We  form  conclusions  quickly,  based  on  intuition  &  prior  
experiences…
 
…and because we’re smart, we can ably defend our opinions
 

The  #  1  reason  for  mistaken  conclusions  is  theory  tenacity! 

Every  time  I  wash  my  car  it  rains 

Flow  is  always  the  real  problem 

This  looks  like  the  last  site  I  studied,  
where  DO  was  the  problem 



                 

             
   

           

Causation
 

•	 One of the most difficult and controversial concepts in 
philosophy 

•	 Only one reliable method for establishing causation: 
randomized, replicated, controlled experiment 

•	 Unfortunately, this approach is not usually available 



   

             
       

           

             
 

           

 

What is CADDIS?
 

•	 Online application that helps users conduct causal 
assessments of stream biological impairment 

– Strength  of evidence‐based framework for stressor 
identification 

–	 Information on specific stressors, data analysis 
methods, etc. 

– Tools  for data analysis & literature evaluation 

– Case  studies 

http://www.epa.gov/caddis 9 

http://www.epa.gov/caddis
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CADDIS Organization
 

Volume 1: Stressor Identification 
[Step‐by‐Step Guide] 

Volume 2: Sources, Stressors & Responses
 
[Candidate Causes] 

Volume 3: Examples & Applications 
[Examples, Databases] 

Volume 4: Data Analysis 
[Analyzing Data] 

Volume 5: Causal Databases 
[Databases] 11 
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CADDIS Five Step Process
 

Step 1: Define the case 

Step 2: List candidate causes 

Step 3: Evaluate data from the case 

Step 4: Evaluate data from elsewhere 

Step 5: Identify probable cause 
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The ICD application
 

• Visual  tool for organizing & accessing cause‐effect 
information 

• >  400 papers
 

– Metals  – Temperature 
  

– Sediment – Urbanization 

– Nitrogen  & phosphorus 

• 2  modes 

– View mode: access supporting literature for
 
selected linkages (shape pair combinations)
 

–	 Edit mode: create & modify diagrams, link 
supporting literature to diagrams 29 



An  ICD  example… 
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CADDIS: A Team Effort
 

• Thanks to the many 
ecologists, hydrologists, 
engineers, and 
statisticians who have 
contributed to CADDIS. 

• Additional thanks to our 
state partners for case 
study contributions. 

• Suggestions for future 
enhancements 
welcome. 

www.epa.gov/caddis 36 
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