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Monitoring of Biological Integrity Monitoring of Biological Integrity 
in Tributaries to the Lower Fox in Tributaries to the Lower Fox 
River, WisconsinRiver, Wisconsin

The Lower Fox River

Watershed Monitoring Program

March 9, 2005

Increased Peak FlowIncreased Peak Flow
Decreased BaseflowDecreased Baseflow
Increased Bank ErosionIncreased Bank Erosion
Decrease Water QualityDecrease Water Quality
Substrate DegradationSubstrate Degradation
Habitat LossHabitat Loss
Species Loss Species Loss -- Fish, Fish, 
Invertebrates, PlantsInvertebrates, Plants

Effects of Urbanization on Effects of Urbanization on 
Stream Biological and Habitat Stream Biological and Habitat 
IntegrityIntegrity
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Data Collected & AnalyzedData Collected & Analyzed

Stream Hydrology Stream Hydrology 
and Water Quality and Water Quality 
Stream Habitat Stream Habitat 
QualityQuality
Aquatic Aquatic 
MacroinvertebrateMacroinvertebrate
Abundance and Abundance and 
DiversityDiversity
Fish Abundance and Fish Abundance and 
Species Species 
CompositionComposition

Fox River Tributary Fish SpeciesFox River Tributary Fish Species
2003 and 2004 Summer Sampling2003 and 2004 Summer Sampling
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Black Bullhead Blacknose Dace Blackside Darter Bluegill Bluntnose Minnow Brook Stickleback

Brook Trout Central Mudminnow Common Carp Common Shiner Creek Chub Fathead Minnow

Fantail Darter Freshwater Drum Golden Shiner Grass Pickerel Green Sunfish Johnny Darter

Longnose Dace Northern Pike Pearl Dace Pumpkinseed Redside Dace Rock Bass

Smallmouth Bass S. Redbelly Dace White Sucker Yellow Perch
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Some Fishes of the Fox River Some Fishes of the Fox River 
and It’s Tributariesand It’s Tributaries
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Heavy Tumor Heavy Tumor 
on a Carpon a Carp

Heavy Erosion on a Heavy Erosion on a 
Silver RedhorseSilver Redhorse

Heavily Eroded Heavily Eroded 
Barbels & Barbels & 
Deformities on a Deformities on a 
Yellow BullheadYellow Bullhead

Normal Barbles on Normal Barbles on 
a Yellow Bullheada Yellow Bullhead CricotopusCricotopus Midges: Midges: 

A Key Indicator of A Key Indicator of 
ToxicityToxicity

Oligochaetes: A Oligochaetes: A 
Key Indicator of Key Indicator of 
Organic Organic 
EnrichmentEnrichment

Biological Responses … 
Fish and Invertebrates

Fish Index of Biotic Integrity (IBI)Fish Index of Biotic Integrity (IBI)
Tributary 2003 and 2004 Summer SamplingTributary 2003 and 2004 Summer Sampling
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Aquatic Aquatic MacroinvertebratesMacroinvertebrates

0

200

400

600

800

1000

1200

2003 2004 2003 2004 2003 2004 2003 2004 2004

Spring Brook Apple Ashw aubenon Duck Baird

Stream/Year

In
ve

rt
eb

ra
te

 A
bu

nd
an

ce
 (#

/S
am

pl
e)

Physidae Planorbidae Lymneaidae Bivalva Nematoda Turbellaria
Hirudinea Oligochaeta Gammaridae Asellidae Decapoda Gerridae
Heptageneidae Caenidae Baetidae Perlidae Hydropsychidae Helicopsychidae
Hydroptilidae Polycentropodidae Limnephilidae Chironomidae Empididae Ephydridae
Statiomyidae Simuliidae Elmidae Chrysomelidae Haliplidae Corydalidae
Dytiscidae Copepod

Aquatic Aquatic MacroinvertebratesMacroinvertebrates
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Stream Monitoring StationStream Monitoring Station
YSI 6200 DCP Monitoring EquipmentYSI 6200 DCP Monitoring Equipment

Continuous Continuous SondeSonde DataData
May 2004 May 2004 –– Dissolved and Suspended solidsDissolved and Suspended solids
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Dissolved Oxygen FluctuationsDissolved Oxygen Fluctuations

6

10

14

18

22

11/10/03 11/12/03 11/14/03 11/16/03 11/18/03 11/20/03 11/22/03 11/24/03

Date

D
is

so
lv

ed
 O

xy
ge

n 
(m

g/
L) Apple Baird Ashwaubenon Duck

Dissolved Solids (conductance)Dissolved Solids (conductance)

0

200

400

600

800

1000

1200

1400

1600

10/31/03 11/5/03 11/10/03 11/15/03 11/20/03 11/25/03 11/30/03 12/5/03 12/10/03 12/15/03

Sp
ec

fic
 C

on
du

ct
an

ce
 (u

S/
cm

)

Apple Creek Baird Creek Ashwaubenon Duck Creek



8

Effect of Conductance Variation Effect of Conductance Variation 
on Fish Biotic Integrityon Fish Biotic Integrity

y = -7528.2x + 7534.3
R2 = 0.5552
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