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Land-use Activities

Water-quality Degradation
Nutrient enrichment

Increase in dissolved solids
Elevated pH

Altered Biological Communities
Presence of nonnative plant species

Loss of native plant species
Presence of nonnative fish species
Presence of nonnative frog species

Loss of native frog species



Land use in 
Southern New 
Jersey and the 

Pinelands



Reference Streams vs. Degraded Streams

Factors
Reference 

Conditions
Degraded 

Conditions
Upland agriculture (%) < 1.0 27.7
Wetland agriculture (%) < 1.0 < 1.0
Developed land (%) < 1.0 23.9
Total altered land (%) 2.0 51.7
Calcium, dissolved (mg/L) 0.47 4.9
Magnesium, dissolved (mg/L) 0.30 2.4
Chloride, dissolved (mg/L) 3.3 13
pH (standard units) 4.4 6.8
Specific conductance (µS/cm) 39 104
Sulfate, dissolved (mg/L) 3.6 9.6
Ammonia-N, dissolved (mg/L) < 0.03 < 0.03
Nitrite + nitrite-N, dis. (mg/L) < 0.05 0.40
Total phosphorus (mg/L) <0.01 <0.01



Comparison of Four
Major Pinelands Watersheds
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General water-quality 
gradient is associated 

with an increase in 
altered land throughout 

the Pinelands



Comparison of Four
Major Pinelands Watersheds

pH and Specific Conductance

Nutrients



Landscape Pattern Changes:
Mimosa Lakes

1988 – median pH did not exceed 4.8 (Morgan, 1989)
2001 – median pH exceeded 6.0

Percentage
Altered Land

1986 8.8
1995           23
2002           33



Ordination technique for community data

Orders monitoring sites based on species present

Provides a numerical score for each site

Correlate scores with environmental variables

• stream-vegetation community
• fish assemblages
• anurans (frogs and toads) assemblages

Detrended Correspondence Analysis
(DCA)
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Comparison of Four
Major Pinelands Watersheds



Multiple-Indicator
Ecological-Integrity Scores
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Scores for the
Mullica River Basin

Median value of 
relativized (0 – 100) 

and rescaled ranks of 
each parameter for 

each site.





Conclusions

• Clear relationship between pH and specific 
conductance and upstream land-use 
patterns.

• Clear relationship between pH and specific 
conductance and biological community 
gradients.

• Multiple indicator approach works well to 
characterize monitoring sites.
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