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Limnology
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Physical



Aquatic plants are part of a healthy lake. They produce
oxygen, provide food and habitat for fish, and help to
stabilize shoreline and bottom sediments.

Insects and other invertebrates live on or near
aquatic plants, and become food for fish, birds,
amphibians and other wildlife.

Plants and algae are the base
of the food chain. Lakes with a
healthy fishery have a moderate
density of aquatic plants.

Trees and shrubs
prevent erosion and

provide habitat. Aquatic plants

provide habitat
for fish and other
aquatic life.

Roots and stones absorb
wave energy and reduce
scouring of the lake bottom.

Predator-fish such as pike hide among plants, rocks, and tree
roots to sneak up on their prey. Prey-fish such as minnows and
small sunfish use aquatic plants to hide from predators.

a L

Aquatic plants help to hold
sediments in place and
improve water clarity.
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STONE LAKE
CASS COUNTY, MICHIGAN

MAY 8, 2017 TREATMENT MAP\ .,

177/ACRES

Treatment
Triclopyr Dry (19.5 acres Renovate OTF @
I 150 15 /acre average)

Triclopyr Liquid (47 acres Renovate 3 @
B ; oionsiacre)

Aquatic Plant Management

Pre-Management Management Oversight

|dentifying and geo-spatially
mapping invasive exotic species

Using geo-spatial data to observe
and evaluate management results

Aquatic Plant Survey Methods

STONE LAKE
CASS COUNTY, MICHIGAN
2017-2022 EURASIAN MILFOIL TREATMENT AREAS

Legend
I 2022 Eurasian Milfoil Treatment Areas

I 2021 Eurasian Mi
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Trend Analysis

Collecting detailed geo-spatial
presence/absence data to obtain
trend analysis over time



Base Mapping

Critical to Providing Accurate Management
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Ortho-digital aerial
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DNR base map digitizing

20XX Presentation title 6



Aquatic Plant Control

Plants of Primary Concern

Invasive exotic species:

Eurasian (hybrid) Curly-leaf pondweed Starry stonewort
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Starry Stonewort vs. Chara sp. Morphology

Internodal Cell \ #
Starry stonewort ‘_' Node
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Bulbil photos from Sleith et al. 2015
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LONG LAKE

AQUATIC VEGETATION
BIOVOLUME MAP 2021

Pre-Management Survey Techniques i i e
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- "2,4-D Ester = 14 acres non-na

Ve
‘milfoil w/Navigate @ 150 Ibs./aare
K
- Trliclopyr Liquid = 7 acres of non-native

milfoil w/Renovate 3 @ 3 gal./acre

—Procellacor = 10 acres (120 PDUs
of mixed milfoils w/ProcellaCOR
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Lower Straits Lake

Producing Accurate
Management Maps

Geo-spatial referenced polygons

Prescriptive management

Accurate base mapping is critical to Q/

obtaining good results 4‘
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STONE LAKE
CASS COUNTY, MICHIGAN

P re P are P re S ‘ Legend MAY 24, 2022:: HARVEST.I.-I.QG MAP:.; l

o Harvesting = 29 acres of nuisance pondweeds
m to be harvested and remaved

ﬂ Intranet - Home b4 | - Project Dashboard b -
&« > C O & water.progressiveae.com/Project/Dashboard/363 |
Treatment
Triclopy!
150 Ibs.,

Triclopy!
- 3 gallon:

B S 28
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31\
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Type Date Summary Work Order Status

Permit 1/3/2022 Reimbursement for 2022 EGLE permit fee e —

1/19/2022  Stone 2022 EGLE permit fee Complete

Survey 5/25/2022  Found some milfoil and curly-leaf - abundant white stem com

TOTAL LAKE AREA = 177 ACRES

6/6/2022 Stone 05 24 22 Treatment Complete REVISION DATE: FEBRUARY 2022 m— | -
The applicator shall make adjustments, if needed, to comply with EGLE permit requirements. | DI’DQI’E’C.FJIVE"
6/20/2022  Stone 05 24 22 Harvesting Map Complete
EGEND I SN T g — N
LSy, / z
= 300 FOOT GRID SPACING Lt W | Vinch = 500 feet
Survey 6/23/2022  LJA Survey. One patch of milfoil offshore. Tl
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Post-Management Survey Techniques

LONG LAKE (NORTH PORTION)
CHEBOYGAN COUNTY, MICHIGAN
JULY 11, 2018 TREATMENT MAP

Using management map(s) to track results

Onboard SONAR/GPS units

Field visual observation
supplemented by rake tosses to
inspect plant damage/removal

Treatment

2,4-D Amine = 1.25 acres of

non-native milfoil w/Sculpin
@ 200 Ibs./acre

Triclopyr Dry = 5 acres of non-native

milfoil w/Renovate OTF @ 200 Ibs./acre
- (plus 0.25 acre at no cost due to

inadequate die-back)

Procellacor = 3.5 acres of non-native
- milfoil w/Procellacor (52.5 total PDUs)

Aquatic Plant Survey Methods




Trend
Analysis

Accurate Base Mapping

Data point accuracy and repeatability over
time

Point-Intercept Methods —

Random Spacing
Throughout Littoral Zone

Presence/absence vs. abundance estimates
— eliminating survey bias

Spatial Tracking

Visual educational tool
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LONG LAKE
ACCESS CHEBOYGAN COUNTY, MICHIGAN
S'T; 2019 - 2022 EURASIAN MILFOIL TREATMENT AREAS
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Trend Analysis by Species
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Eurasian milfoil Starry stonewort Flowering rush

Lower Straits Lake




Stone Lake

Aquatic Plant Control Program

I nfO 'Mm atl on 2022 Activity Summary
and Educatiors

* Reports
* Meetings

Lower Straits Lake 7/21/2023
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Thank you

Paul Hausler, Water
Resources Practice Leader
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