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StudentsStudents’’ TitleTitle

WhatWhat’’s Up with Hardies Creek?s Up with Hardies Creek?



Presentation ObjectivesPresentation Objectives
Identify what, if any, Identify what, if any, 
environmental stressors environmental stressors 
are limiting brook trout are limiting brook trout 
populations in Hardies populations in Hardies 
CreekCreek

Determine if those Determine if those 
environmental stressors environmental stressors 
are truly impairing the are truly impairing the 
natural condition of natural condition of 
Hardies CreekHardies Creek



Presentation ObjectivesPresentation Objectives

Demonstrate that H.S. Demonstrate that H.S. 
teachers & students can teachers & students can 
effectively collaborate effectively collaborate 
with with DNRDNR monitoring.monitoring.



Hardies Creek Hardies Creek 

Located in Western Located in Western 
Wisconsin Wisconsin DriftlessDriftless areaarea
Deeply entrenched from Deeply entrenched from 
historical farming historical farming 
practicespractices
Rural watershedRural watershed
8.0 km long8.0 km long
3.5 meters wide3.5 meters wide
14 cm 14 cm aveave. depth. depth



Hardies Creek Hardies Creek 

Existing Existing 
Designated UseDesignated Use
–– 3.0 km Class 3.0 km Class IIIIII

Cold Water StreamCold Water Stream
–– 5.0 km Warm 5.0 km Warm 

Water Forage FishWater Forage Fish

Potential UsePotential Use
–– 8.0 Class II Cold 8.0 Class II Cold 

Water StreamWater Stream

Listed as a 303d Listed as a 303d 
Impaired WaterImpaired Water



Monitoring SitesMonitoring Sites
Four sites on Hardies CreekFour sites on Hardies Creek



Monitoring SitesMonitoring Sites
Two reference sites on French CreekTwo reference sites on French Creek



Designated Use = FishDesignated Use = Fish

Index of Biological Index of Biological 
Integrity (Integrity (IBIIBI))

1971 1971 –– 9 brook trout9 brook trout
1988 1988 –– 1 brook trout1 brook trout
2002 2002 –– 2 brook trout2 brook trout
2004 2004 –– 1 brook trout1 brook trout



Evaluating Environmental Evaluating Environmental 
StressorsStressors

Temperature ?Temperature ?
Historical Impacts ?Historical Impacts ?
Water Quality ?Water Quality ?
Habitat ?Habitat ?



TemperatureTemperature

Temperature adequate to support cold Temperature adequate to support cold 
water trout fisherieswater trout fisheries
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Evaluating Environmental Evaluating Environmental 
StressorsStressors

Temperature Temperature 

Historical Impacts ?Historical Impacts ?
Water Quality ?Water Quality ?
Habitat ?Habitat ?



Historical ImpactsHistorical Impacts

1988 1988 
–– Historical stocking Historical stocking 

of trout of trout 
–– Intensive cattle Intensive cattle 

grazing and grazing and 
croppingcropping

–– Field surveys note Field surveys note 
““manure floating manure floating 
down the streamdown the stream””



Historical ImpactsHistorical Impacts

AssessmentAssessment
–– Cooperative project Cooperative project 

with local sports with local sports 
clubclub

–– 2003 Stocked 2003 Stocked 
fingerlings 1,000 fingerlings 1,000 
feral brook troutferal brook trout

–– Students fin clipped Students fin clipped 
adipose  finadipose  fin

–– Monitored survival Monitored survival 
and recruitmentand recruitment



Historical ImpactsHistorical Impacts

ResultsResults
–– 2004 found 22 2004 found 22 

young of year brook young of year brook 
trout in headwaters trout in headwaters 
of Hardies Creekof Hardies Creek

–– 2005 found 2 adult 2005 found 2 adult 
brook trout and no brook trout and no 
young of year in young of year in 
the headwatersthe headwaters



Historical ImpactsHistorical Impacts

ConclusionConclusion
–– Brook trout can Brook trout can 

reproducedreproduced
–– Adult brook trout Adult brook trout 

carrycarry--over from over from 
year to year year to year 
limitinglimiting



Evaluating Environmental Evaluating Environmental 
StressorsStressors

Temperature Temperature 

Historical Impacts Historical Impacts 
Water Quality ?Water Quality ?
Habitat ?Habitat ?



Water QualityWater Quality

Students analyzed  Students analyzed  
water quality in the water quality in the 
fieldfield



Water QualityWater Quality

And collected samples And collected samples 
for analysis by for analysis by 
Wisconsin State LabWisconsin State Lab



Water QualityWater Quality
FactorFactor ResultResult Index ValueIndex Value

DO (%)DO (%) 8585 16.216.2

FecalFecal 407407 4.64.6

pHpH 8.158.15 8.98.9

BODBOD 1.631.63 9.79.7

TempTemp 0.70.7 9.19.1

PhosphorusPhosphorus 0.2320.232 4.64.6

NitratesNitrates 0.6120.612 8.48.4

TurbidityTurbidity 4.114.11 6.96.9

SolidsSolids 325325 3.93.9

ScoreScore 75.2 (Good)75.2 (Good)

National Sanitation Foundation WQ Index, National Sanitation Foundation WQ Index, 



Water QualityWater Quality

Aquatic insects Aquatic insects 
indicated very indicated very 
good to excellent good to excellent 
water qualitywater quality

Biotic IndexBiotic Index
–– 2.382 (Excellent)2.382 (Excellent)
–– 3.882 (Very Good)3.882 (Very Good)

*Analyzed at UW*Analyzed at UW--
Stevens PointStevens Point



Evaluating Environmental Evaluating Environmental 
StressorsStressors

Temperature Temperature 

Historical Impacts Historical Impacts 

Water Quality Water Quality 

Habitat ?Habitat ?



Fish HabitatFish Habitat

Students collected fish Students collected fish 
habitat data according habitat data according 
to to DNRDNR standard standard 
protocolsprotocols



Fish HabitatFish Habitat
100 meter long station100 meter long station
12 transects12 transects
4 Points4 Points
–– Stream widthStream width
–– Water depthWater depth
–– Depth of loose sedimentDepth of loose sediment
–– EmbeddednessEmbeddedness
–– % Bottom substrate type% Bottom substrate type
–– %Algae/%Algae/MacrophytesMacrophytes
–– Adult fish coverAdult fish cover
–– Length of bank erosionLength of bank erosion
–– Riparian land coverRiparian land cover



Fish HabitatFish Habitat

ScoreScore RatingRating

Hardies @ Black R Hardies @ Black R 5555 GoodGood
Hardies @  Hwy 54 Hardies @  Hwy 54 5555 GoodGood
Hardies @ Hwy DD Hardies @ Hwy DD 4343 FairFair
Hardies @ Van Riper Hardies @ Van Riper 4040 FairFair

Simonson, et al. 1994. Guidelines for Evaluating Fish Habitat inSimonson, et al. 1994. Guidelines for Evaluating Fish Habitat in
Wisconsin Streams USDA Forest Service General Technical Wisconsin Streams USDA Forest Service General Technical 

Report NCReport NC--164164



Fish HabitatFish Habitat

Closer look adult Closer look adult 
trout habitattrout habitat
BoulderBoulder
Emergent PlantsEmergent Plants
Overhanging PlantsOverhanging Plants
Submerged PlantsSubmerged Plants
Undercut BanksUndercut Banks
Woody DebrisWoody Debris



Fish HabitatFish Habitat
Substantially less adult trout habitat Substantially less adult trout habitat 
than referencethan reference
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Fish HabitatFish Habitat

Closer look bottom Closer look bottom 
compositioncomposition
BoulderBoulder
RubbleRubble
GravelGravel
SandSand
SiltSilt
ClayClay



Fish HabitatFish Habitat
More siltMore silt
More rubbleMore rubble
Less sandLess sand
Less gravelLess gravel

B o u l d e r
R u b b l e
G r a v e l
S a n d
S i l t
C l a y

B o u l d e r
R u b b l e
G r a v e l
S a n d
S i l t
C l a y

Reference CreekReference Creek

Hardies CreekHardies Creek



Evaluating Environmental Evaluating Environmental 
StressorsStressors

Temperature Temperature 

Historical Impacts Historical Impacts 

Water Quality Water Quality 

Habitat Habitat ??
–– Too ShallowToo Shallow
–– Too Too SiltySilty
–– Not Enough GravelNot Enough Gravel



Impaired or Naturally Limiting?Impaired or Naturally Limiting?

Contact Contact DNRDNR’’ss
Central Office Expert:Central Office Expert:

Friar Mike Miller from Friar Mike Miller from 
FlossmeFlossme, WI, WI

““Well, if I were you, Well, if I were you, 
II’’d go trout fishing.d go trout fishing.””



Other StressorsOther Stressors

Extreme FlowsExtreme Flows

Food ResourcesFood Resources
–– Forage fish (sparse)Forage fish (sparse)
–– MacroinvertebratesMacroinvertebrates

(sparse)(sparse)





SummarySummary

Students were helpful in supplementing Students were helpful in supplementing DNRDNR
monitoring effortsmonitoring efforts

Appears that habitat may be the Appears that habitat may be the 
environmental stressor affecting the fish environmental stressor affecting the fish 
communitycommunity

Next step: TMDL for sediment/silt reductionNext step: TMDL for sediment/silt reduction



Funding provided by USEPA, Funding provided by USEPA, 
WDNR and WDNR and GETGET School DistrictSchool District
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