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Physical/Chemical Physical/Chemical 
MonitoringMonitoring

Since 1973Since 1973
215 Stream Network215 Stream Network
200 Lake Network200 Lake Network

Biological MonitoringBiological Monitoring
Benthic Benthic 
Macroinvertebrate Macroinvertebrate 
Since 1992Since 1992
822 Site Network822 Site Network
FishFish
Since 2000Since 2000
150 Site Network150 Site Network
DiatomsDiatoms
In DevelopmentIn Development
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Why Use Fish as Biological Monitors?Why Use Fish as Biological Monitors?

Fish are longFish are long--lived and are therefore good lived and are therefore good 
indicators of longindicators of long--term disturbancesterm disturbances
Fish assemblages generally consist of a number Fish assemblages generally consist of a number 
of trophic levelsof trophic levels
Fish are at the top of the food chain in aquatic Fish are at the top of the food chain in aquatic 
environmentsenvironments
Fish are easy to collect and identifyFish are easy to collect and identify
The NJ Fish IBI is a true Index of Biotic IntegrityThe NJ Fish IBI is a true Index of Biotic Integrity
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Healthy Fish CommunityHealthy Fish Community

Brook Trout

Swallowtail Shiner

Slimy SculpinCutlips MinnowMargined Madtom

Satinfin Shiner

Smallmouth Bass
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Impaired Fish CommunityImpaired Fish Community

Common CarpWhite Sucker

Mummichog

Green Sunfish

Banded Killifish
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MethodsMethods
Backpack ElectrofishingBackpack Electrofishing

Barge ElectrofishingBarge Electrofishing
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Fish IBI NetworkFish IBI Network
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Northern IBINorthern IBI
Program Implemented in 2000Program Implemented in 2000

100 Fixed Site Network100 Fixed Site Network

20 Sites per Year, 5 Year Rotation20 Sites per Year, 5 Year Rotation

Index Period Index Period –– June through MidJune through Mid--OctoberOctober

Round 2 Sampling Initiated in 2005Round 2 Sampling Initiated in 2005
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Metric RecalibrationMetric Recalibration
Round 1 sampling completed in 2004Round 1 sampling completed in 2004

Metrics recalibrated in 2005 by BFBM Metrics recalibrated in 2005 by BFBM 

Analysis and modifications reviewed by Fish IBI            Analysis and modifications reviewed by Fish IBI            
Workgroup (USEPA, USGS, NJDEPWorkgroup (USEPA, USGS, NJDEP--BFF, NJDEPBFF, NJDEP--BWQS&A)BWQS&A)

Final metric revisions greatly increased sensitivity to Final metric revisions greatly increased sensitivity to 
anthropogenic stressorsanthropogenic stressors
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Impacts from UrbanizationImpacts from Urbanization
SiltationSiltation

Habitat LossHabitat Loss

Bank ErosionBank Erosion

Water Quality ImpairmentsWater Quality Impairments

Storm Water OutfallsStorm Water Outfalls

Flash FloodingFlash Flooding
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% Urban Land Use

0 20 40 60 80 100

Fi
sh

 IB
I S

co
re

10

20

30

40

50
y = 40.6 - 0.19x

R2 = 0.39
N = 65

Impairments to Fish CommunitiesImpairments to Fish Communities
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Benthic Insectivore Richness

% Impervious Cover
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Percent Abundance Insectivorous Cyprinidae

% Urban Land Use
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Case StudiesCase Studies
Whippany River Whippany River –– FIBI009FIBI009
FW2FW2--NTC2NTC2
Sampled in 2000 & 2005Sampled in 2000 & 2005
FIBI Score FIBI Score –– Poor (26)Poor (26)
Habitat Score Habitat Score –– SubSub--optimaloptimal

Numerous habitat impairmentsNumerous habitat impairments
No riparian bufferNo riparian buffer
Numerous outfallsNumerous outfalls
Urbanization (48%)Urbanization (48%)
14% impervious cover14% impervious cover
RunRun--off from roads & parking lotsoff from roads & parking lots
High conductivityHigh conductivity
Numerous abnormalitiesNumerous abnormalities
No insectivorous cyprinidsNo insectivorous cyprinids
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Case StudiesCase Studies
Royce Brook Royce Brook –– FIBI014FIBI014
FW2FW2--NTC2NTC2
Sampled in 2005Sampled in 2005
FIBI Score FIBI Score –– Poor (26)Poor (26)
Habitat Score Habitat Score –– SubSub--optimaloptimal

No riparian bufferNo riparian buffer
Heavy runHeavy run--offoff
Urbanization (55%)Urbanization (55%)
17% impervious cover17% impervious cover
Low D.O.Low D.O.
% green sunfish increasing% green sunfish increasing
% native sunfish sp. decreasing% native sunfish sp. decreasing
Numerous anomaliesNumerous anomalies
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200520041999
Case StudiesCase Studies

Green Brook Green Brook –– FIBI097aFIBI097a
FW2FW2--NTC2NTC2
Sampled in 2005Sampled in 2005
FIBI Score FIBI Score –– Poor (22)Poor (22)
Habitat Score Habitat Score –– MarginalMarginal

No riparian bufferNo riparian buffer
Severe bank erosionSevere bank erosion
Heavy siltationHeavy siltation
Urbanization (65%)Urbanization (65%)
22% impervious cover22% impervious cover
RunRun--off from township parkoff from township park
High conductivity/low D.O.High conductivity/low D.O.
Low benthic insectivore abundanceLow benthic insectivore abundance
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Case StudiesCase Studies
Ireland Brook Ireland Brook –– FIBI051FIBI051
FW2FW2--NTC2NTC2
Sampled in 2003 & 2007Sampled in 2003 & 2007
R2 FIBI Score R2 FIBI Score –– Poor (26)Poor (26)
R2 Habitat Score R2 Habitat Score –– OptimalOptimal

No obvious habitat or water qualityNo obvious habitat or water quality
impairmentsimpairments

Good riparian buffer/bank vegetationGood riparian buffer/bank vegetation
Headwaters mainly urbanized (55%)Headwaters mainly urbanized (55%)
19% impervious cover19% impervious cover
Severe storm water runSevere storm water run--off in off in 

headwatersheadwaters
No cyprinids were collectedNo cyprinids were collected
73% generalist species73% generalist species
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Any Any 
Questions?Questions?
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