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Background

* 20,044-acre meso-eutrophic lake in
Northern Michigan

* Avg. depth is 8.6-feet (21-feet max)

* Dense, lake-wide Eurasian watermilfoil
infestation by summer of 2000

* Treated with a precision Sonar
application in May 2002

» 6-bump-6 ppb treatment of top 10-feet of
water column
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Goals of Long-term Monitoring

1. manage regrowth of Eurasian watermilfoil to
prevent another lake-wide infestation

2. observe response of native vegetation to a
large-scale, low-dose, whole-lake treatment

3. observe aquatic vegetation cover and
structure (habitat) since treatment

ReMetrix Progressiveir




Types and frequency of sampling

Physical (rake) sampling — 7 years
over 6,300 points collected

Hydroacoustic transects — 6 years
over 600,000 echosounder pings

Diver transects — 2 years
1.5 km of transects

Water quality points— 7 years
84 points with 7 parameters each

Satellite imagery — 2 years
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Physical (rake) sampling

7 years (ongoing)

912 points per survey (300-meter spacing)

Two rake tosses per point
* Species presence/absence

* Species density
* Rare (<3%) , —~
* Sparse (3%-20%) m
» Common (20%-60%) o of o &
* Dense (>60%)




Hydroacoustic transects

6 years (ongoing)

Evmapetated vahiesfor 0160 5 nf vear- sy of fpped-ont ot

Six representative transects

Overlaps the point sampling grid
* Quanitifes bottom coverage

* Quantifies plant height (biovolume)



Diver transects”

2 years

* Eight 100-meter transects

* Species recorded every 1-meter

* Overlap physical points & hydroacoustic
transects
* Species density

* Present (1%-10%)

* Common (10%-60%)

* Dense (>60%)

*Diving conducted by the U.S. Army Corps and SePRO.



Water quality points

6 years (ongoing)

* Twelve sites (5 in-lake, 7 in tributaries)

& * Parameters

* Temperature
* DO

* pH

* Total alkalinity

* Total phosphorous

* Sechhi transparency

* Chlorophyll-a
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Goals:

1. manage regrowth of Eurasian watermilfoil to
prevent another lake-wide infestation

2. observe response of native vegetation to a
large-scale, low-dose, whole-lake treatment

3. observe aquatic vegetation cover and
structure (habitat) since treatment
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Eurasian watermilfoil: Location and Density 2001-07

August 2001 August 2002
Treatment (May ’02)

August 2004 August 2006 June 2007



Treatment History

TABLE 2
HOUGHTON LAKE PLANT CONTROL HISTORY

Herbicides (acres treated) Acres

Sonar® Contacts Systemic Harvested
2002
2003
2004 44 8’ 5,000
2005

2006

*Treatments are done by Professional Lake Management, MI
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Summary notes on species

36 total species have been 1dentified
since 2001

2 species have not been 1dentified
since 2002

8 species have appeared/reappeared
since 2002
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Species Diversity Maps 2001-06

Houghton Lal higan

Summer 2001 Vegetation Survey

Number of
Submersed Species

August 2001 August 2002
Treatment (May ’02)

August 2003 August 2004 August 2006



Species diversity

All Species
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2001 2003

significant difference
2001-2006
p<0.0005

Native Species only

2003 2006

no significant difference
2001-2006

p<0.0005




Species richness
(2001-2006)

All Species Native Species
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Key results:

* Species richness declined
from 2002-2004

* Species richness was
greatest in waters <10-
feet in depth

* Milfoil control was still
effective 2 YAT (only 1
diver transect had milfoil)

* Provided ground truth
data for hydroacoustic
and rake sampling
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Hydroacoustic data

* Biovolume quantifies habitat structure and
sheds light on where plants are regrowing in
& the water column.

* How does biovolume relate to EFH at
Houghton Lake?
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What is the source of
increased biovolume here?

BioVolume

Correlation of
results

Table 7. Species Identified at Paints Correlating to Hydroacowstic BioCover
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BioCover and BioVolume:
Sum of representative transects
Entire lake — Acoustic results 2001-06

milfoil dominated

Jul 'm/ Jul ‘02

‘sflos Treatment date (May '02)
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Long-term Monitoring Goals:

1. Manage regrowth of Eurasian watermilfoil to
prevent another lake-wide infestation...

v No whole-lake treatment necessary 5-years
after low-dose treatment
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Long-term Monitoring Goals:

2. Observe response of native vegetation to a
large-scale, low-dose, whole-lake treatment...

v’ Native species diversity is not significantly
different than pre-treatment population

v’ Number of native species exceeds pre-
treatment levels
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Long-term Monitoring Goals:

3. Observe aquatic vegetation cover and
structure (habitat) since treatment

4 Hydroacoustic data are tracking post-
treatment habitat trends at Houghton Lake
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Thank you.

ReMetrix
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