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Objectives:

1. Determine which water quality 
variables are most strongly 
correlated with biology

2. Determine probability of occurrence 
of species as a response to water 
quality



SRWMD Data:

• Most frequently occurring benthic 
invertebrate and periphyton species 

• 16 water quality parameters:
alkalinity, chl a, color, conductivity,      
DO, NO2+NO3, NH3,TKN, total N, 
total P, OPO4 ,PH, temperature, TOC, 
TSS, turbidity





Spearman Correlation 

• non-parametric
• tests statistical significance of 

bivariate relationship
• provides measure of association 

(positive, negative, strong, weak)



Logistic Regression
• Predict the probability of occurrence, p(y), of  

a species as a function of environmental 
variables

• Concept: an organism has tolerance limits for a 
given environmental variable (bounded by a 
minimum and maximum value) 

• Single logistic regression describes optimum 
habitat requirements

• Multiple logistic regressions provide information 
on relative importance of each environmental 
variable



Nitrate + Nitrite

• Statistically significant correlations for 16 of the 
20 frequently occurring periphyton species 
– 11 were highly significant (<0.001)

• Correlations varied in strength, ranging from 
0.62-0.20
– most positively correlated

• Example species:
– Cocconeis placentula
– R=0.62, p<0.001

http://images.google.com/imgres?imgurl=http://www.u-gakugei.ac.jp/~mayama/gallery/river02/Coc_placentula2_1_1.gif&imgrefurl=http://www.u-gakugei.ac.jp/~mayama/gallery/river02/Cocconeis_placentula777.htm&h=397&w=220&sz=79&tbnid=hpt3YJ2K76gJ:&tbnh=119&tbnw=66&start=15&prev=/images%3Fq%3Dcocconeis%2Bplacentula%26hl%3Den%26lr%3D%26ie%3DUTF-8
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Logistic Regression Approach
Diatom,  Cocconeis placentula



Periphyton Species Summary



Nitrate + Nitrite

• Statistically significant correlations for 15 of the 
20 frequently occurring invertebrate species 
– 11 were highly significant (<0.001)

• Correlations varied in strength, ranging from 
0.59-0.17
– most positively correlated, a few negatively

• Example species:
– Tricorythodes albilineatus
– R=0.59, <0.001



Logistic Regression Approach
Mayfly, Tricorythodes albilineatus



Invertebrate Species Summary



Alkalinity
• Statistically significant correlations for 13 of the 20 

frequently occurring periphyton species 
– 10 were highly significant (<0.001)

• Correlations varied in strength, ranging from 0.61-
0.18
– most positively correlated

• Example species:
– Cocconeis placentula
– R=0.61, <0.001

http://images.google.com/imgres?imgurl=http://www.u-gakugei.ac.jp/~mayama/gallery/river02/Coc_placentula2_1_1.gif&imgrefurl=http://www.u-gakugei.ac.jp/~mayama/gallery/river02/Cocconeis_placentula777.htm&h=397&w=220&sz=79&tbnid=hpt3YJ2K76gJ:&tbnh=119&tbnw=66&start=15&prev=/images%3Fq%3Dcocconeis%2Bplacentula%26hl%3Den%26lr%3D%26ie%3DUTF-8


Alkalinity
• Statistically significant correlations for 17 of the 20 

frequently occurring invertebrate species 
– 11 were highly significant (<0.001)

• Correlations varied in strength, ranging from 0.62-
0.15
– most positively correlated, a few negatively

• Example species:
– Tricorythodes albilineatus
– R=0.62, <0.001



Answer Questions:

• What are the most sensitive biological 
indicators for selected environmental 
variables?

• Is there a set of physical/chemical 
conditions that will result in an expected 
biological condition?   
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