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EXECUTIVE SUMMARY

Lake Maxinkuckee is a 1864-acre oligotrophic lake adjacent to the Town of Culver in Marshall
County, Indiana. The Lake Maxinkuckee Environmental Council (LMEC) received a grant in
March, 2006 from the Indiana Department of Natural Resources (IDNR, Division of Fish and
Wildlife through the Lake and River Enhancement Program (LARE). The grant covered aquatic
plant mapping and inventorying, and updating the aquatic plant management plan.

The 2006 vegetation surveys performed by V3 Companies, Ltd. (V3) identified a generally
sparse but diverse aquatic plant community covering the shallow areas of Lake Maxinkuckee
that were less than 25 feet deep. In addition, ten underwater vegetated mid-lake rises were
located. In total, twenty aquatic plant beds were identified, covering approximately 1,102 acres,
or 59.1% of the lake by surface area. Aquatic vegetation is important to maintaining a healthy
lake ecosystem by providing habitat for fish and other wildlife, improving water quality, and
stabilizing shoreline areas.

The results of V3’s 2006 sampling were compared with the 1991 and 1999 vegetative sampling
conducted at Lake Maxinkuckee. Although the sampling methods were different, several
emergent and floating-leaf aquatic plants such as yellow pond lily, white water lily, common
arrowhead, and arrow arum had been recorded from shallow areas in the lake interior during
1991 or 1999, but were absent from those areas during 2006. Instead, low-growing, submersed
species such as chara, naiads, pondweed, and eel grass were dominant in those areas during
2006. The cause of these vegetation shifts is unknown, but may be due to boat traffic, herbicide
applications, changes in water levels or other factors.

An additional change since previous sampling was that spiny naiad was only recorded from one
location in 1999. In contrast, spiny naiad was recorded from 15 plant beds during 2006, and was
estimated to have 21-60% coverage in three of those beds. In fact, spiny naiad was the most
dominant species on the lake in 2006. Continued monitoring of this species should be conducted
to determine if the spiny naiad population is increasing or remaining stable, and to determine if it
is displacing other native species.

Eurasian watermilfoil is an aggressive invasive aquatic species that can have a detrimental effect
on the native aquatic plant community, provides poor fish habitat, inhibits boat navigation, and
causes annoyances and serious health hazards to water skiers, swimmers, and other members of
the general public who wish to enjoy the lake. Eurasian watermilfoil has been present in Lake
Maxinkuckee for many years, in varying abundances. During the 2006 sampling, it was present
in ten plant beds, and covered approximately nine acres in the southeastern portion of lake.
Eurasian watermilfoil was also present in the channels in the southeastern portion of the lake.
Two herbicide applications were contracted by groups of homeowners to treat Eurasian
watermilfoil in the channels (Plant Bed 05) in order to provide unobstructed access to the lake.
These treatments were effective, since after the herbicide treatments, only a few scattered
individuals were observed during the August 2006 vegetation survey.
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The following actions are proposed for 2007 to continue to monitor the lake’s plant communities
and to observe the spread of invasive species, particularly Eurasian watermilfoil and spiny naiad.
Tier II aquatic plant surveys should be conducted during the summer of 2007. The Tier II survey
will serve to document the diversity, distribution and abundance of aquatic plants. A follow-up
Tier II survey should be conducted during 2008 to ensure the continued stability of the native
plant community and to evaluate if Eurasian watermilfoil is spreading.

The proposed management schedule and budgets for 2007 and 2008 are summarized below.

2007
Late season aquatic plant survey (Tier II) and plan update $6,000
2008
Late season aquatic plant survey (Tier II) and plan update $6,000

Any recommendations for herbicide applications will depend on the results of the surveys

These management activities and plant surveys are proposed to improve Lake Maxinkuckee’s
ecosystem and facilitate the achievement of the overall goals. These overall goals established by
the IDNR for all lakes applying for LARE funding are: 1) develop or maintain a stable, diverse
aquatic plant community that supports a good balance of predator and prey fish and wildlife
species, good water quality, and is resistant to minor habitat disturbances and invasive species;
2) direct efforts to preventing and/or controlling the negative impacts of aquatic invasive species;
and 3) provide reasonable public recreational access while minimizing the negative impacts on
plant and wildlife resources.
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INTRODUCTION AND BACKGROUND

Lake Maxinkuckee is a 1864-acre lake in Culver, Marshall County, Indiana (Sections 15, 16, 21,
22,27, 28, 34 T32N RI1E, Exhibit I). The Lake Maxinkuckee Environmental Council (LMEC)
received a grant in March, 2006, from the Indiana Department of Natural Resources, Division of
Fish and Wildlife (IDNR) through the Lake and River Enhancement Program (LARE). The
grant covered aquatic plant mapping and inventorying (Tier I and Tier II) and updating the
aquatic plant management plan.

The overall goal of the LARE program is to ensure the continued viability of public-access lakes
and streams by utilizing a watershed approach to reduce non-point source sediment and nutrient
pollution of Indiana's and adjacent states' surface waters to a level that meets or surpasses state
water quality standards. To accomplish this overall goal, the LARE program provides technical
and financial assistance to qualified projects. These include: a) studies, management plans,
sediment removal, and design and construction activities involving specific lakes and streams; b)
land treatment practices or management plans for designated watersheds; and c) management
plans and control of exotic plants and animals in targeted lakes. Funding for the LARE program
is provided by an annual fee charged to boat owners.
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WATERSHED AND LAKE CHARACTERISTICS

Lake Maxinkuckee has a surface area of 1,864 acres, a maximum depth of 88 feet, and mean
depth of 24 feet (Cwalinski 1997). Based on the Environmental Protection Agency’s calculation,
the lake has a residence time of 6.7 years (Scribailo and Alix 1999). The lake bottom consists
primarily of sand, gravel, muck and marl. The shores of the lake are heavily developed with
single family residences (Exhibit II). The Town of Culver is located along the lake’s
northwestern shore and the Culver Military Academy is on the north shore. The undeveloped
portions of the shoreline are generally characterized by steep slopes.

The Lake Maxinkuckee watershed consists of 8,768 acres (Cwalinski 2001). The dominant land
cover types are agriculture (~41%), open water (~21%), pasture (~17%), and forest (~14%).
Urban land uses including residential, commercial, and industrial land uses account for <3% of
the land cover in the watershed (Indiana Geological Survey 2002). The majority of the drainage
enters the lake through three tributaries: Wilson Ditch, Curtiss Ditch, and Kline Ditch. Wilson
Ditch enters Lake Maxinkuckee in the northeast corner, Curtiss Ditch enters the lake on the
eastern shore, and Kline Ditch enters Lake Maxinkuckee in the southeastern portion of the lake
through the channels. Lake Maxinkuckee discharges into Lost Lake by means of the Wilson
Ditch, on the western shore.

Geologically, the Lake Maxinkuckee watershed was formed by the retreat of the Huron-Saginaw
lobe of the last Wisconsinan age glacier. The watershed occurs near the southwestern portion of
the Maxinkuckee Moraine (Exhibit III). Lake Maxinkuckee is a kettle lake, typical of kettle and
moraine topography characteristic of end moraines. Soils in the watershed are formed in glacial
outwash. Underlying bedrock in Antrim shale is from the Devonian-Mississippian period (J.F.
New & Associates 2005). In 2003, the outlet control structure was modified and the water level
elevation was raised to add additional depth within the lake (LARE Program Meeting 2006).

Lake Maxinkuckee is rated as oligotropic by the Indiana Department of Environmental
Management (IDEM). Oligotrophic lakes are generally clear and deep, with little aquatic
vegetation and lacking large algae blooms. They are low in nutrients and do not support large
numbers of fish. However, oligotrophic lakes often develop a food chain capable of sustaining a
very desirable fishery of large game fish (EPA 2003).

WATER QUALITY DATA

Although not specifically required as part of the aquatic vegetation sampling protocol, V3
collected water quality data once per day during 2006 vegetation sampling. Representative
water quality data was collected from the surface waters (1 m) over the deep, well-mixed portion
of the lake. Water quality data was collected in the field using an YSI 63 pH,
Conductivity/Salinity/Temperature Meter, YSI Model 50B Dissolved Oxygen Meter, LaMotte
2020 Turbidimeter and secchi disk. V3 performed water quality measurements for the following
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parameters: temperature, conductivity, specific conductance, salinity, pH, dissolved oxygen, and
turbidity (Table 1).

Temperature. The ecological effects of light and temperature on the photosynthesis and growth
of algae are inseparable because of the interrelationships in metabolism and light saturation.
One commonly observed change in the rate of respiration of planktonic algae is an increase of
the rate with increasing temperature. Additionally, the ability of water to hold oxygen decreases
as temperatures increase. When water is oxygen saturated, warmer water has the ability to
possess lower amounts of oxygen when compared to colder water that is likewise oxygen
saturated. Water temperature reading at Lake Maxinkuckee are normal and in accordance with
the natural climactic air temperatures during 2006.

Conductivity. The conductance of lake water is the reciprocal of its resistance to electrical flow.
The resistance of a water solution to electrical current or electron flow is reduced with increasing
content of ionized salt. Distilled water has a conductivity of zero. The purer the water is, the
lower its conductivity. The ranges at Lake Maxinkuckee (380 - 410 umhos) are typical.

Specific Conductance. Specific Conductance is the conductance at 25°C. This reading is
important because conductivity readings are directly linked to temperature and can change up to
3% for a change of one degree Celsius. Typical conductivity and specific conductance readings
for lakes in Indiana are approximately 400, with readings over 1000 being indicative of
excessive metal or salt inputs. The ranges at Lake Maxinkuckee (382 - 396.2 umhos) are typical.

pH (Acidic and Alkaline). The pH of a water body reflects the concentration of hydroxide (OH)
in the water body. A low pH signifies an acidic medium (lethal effects of most acids begin to
appear at pH = 4.5) while a high pH signifies an alkaline medium (lethal effects of most alkalis
begin to appear at pH = 9.5). Neutral pH is 7. The actual pH of a water sample indicates the
buffering capacity of that water body. The relatively alkaline pH at Lake Maxinkuckee (8.75 —
8.83) is reflective of calcareous groundwater inputs into the lake derived from groundwater
seepage through limestone and dolomite constituents of glacial till in the watershed.

Dissolved Oxygen. Dissolved oxygen is the gaseous form of oxygen and is essential for
respiration of aquatic organisms (i.e. fish and plant). Dissolved oxygen enters water by diffusion
from the atmosphere and as a byproduct of photosynthesis by algae and plants. Oxygen
saturation in water would equal 100% if equilibrium were reached. Values greater than 100%
saturation indicate photosynthetic activity within the water. Large amounts of dissolved oxygen
in the water indicate excessive algae growth. Dissolved oxygen is consumed by respiration of
aquatic organisms and during bacterial decomposition of plant and animal matter. The Indiana
Administrative Code lists a minimum standard of 4.0 mg/L for dissolved oxygen. Dissolved
oxygen in Lake Maxinkuckee was good, with all recorded levels between 8.79 and 9.91 mg/L.
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Turbidity. The waters transparency can be affected by two primary factors: algae and suspended
particulate matter. An increase in the density of the phytoplankton or suspended particles
signifies an increase in the waters turbidity. Generally, turbidity at Lake Maxinkuckee was
higher during early June sampling.

Secchi Disk. Secchi disk transparency measurements were determined by the depth at which a
standard black and white disk is no longer visible in the water column. Secchi readings were
consistent throughout the summer sampling events with visibility to 9 feet. This is consistent
with average depth readings from 1983 to 2000 as presented in Cwalinski (2001). These
readings exceed the 2003 median depth for “typical northern Indiana lakes” of 5.7 feet as
presented in DJ Case & Associates (2005).

Table 1. Surface Water Quality Data in 2006 at Lake Maxinkuckee

Date T':‘r'nr \_I/_\(/e?;er Turb. H Cond. SpC Salinity D.O. | Secchi
coy | eey | avtoy | P umhos) | (umhos) | pd | (mgll) | (8
6/13/06 21.0 21.4 2.20 8.79 396.6 395.8 0.2 9.91 9.0
6/14/06 24.0 23.0 2.60 8.75 380.0 396.2 0.2 9.83 9.0
8/7/06 30.0 28.5 0.10 8.80 410.0 385.0 0.2 8.83 9.0
8/8/06 32.0 28.0 0.65 8.82 402.0 382.0 0.2 8.79 9.0
8/10/06 27.0 26.9 0.75 8.83 410.0 396.0 0.2 8.85 9.0
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LAKE USES

Lake Maxinkuckee is used heavily for recreational activities such as boating, fishing, swimming,
and skiing/tubing. The town of Culver is located along the northwestern shoreline of Lake
Maxinkuckee. The majority of the lake’s shoreline is privately owned with residential land use.
Two public access boat ramps are located on the lake with one each on the east and west sides of
the lake. The Culver Military Academy is located on the lake’s northern shore. The academy
uses the lake for both training and recreational purposes.

The majority of the developed shoreline of the lake has seawalls. Seawalls may reflect wave
action and limit the growth of native aquatic plants in shallow areas adjacent to the seawalls. It
is generally accepted that natural glacial stone wave breaks or stone seawalls disperse a greater
amount of the wave’s energy and provides less damage to the aquatic vegetation beds in
comparison to the concrete or metal sheetpile seawalls. Naturally vegetated portions of the
shoreline are generally restricted to those areas with steep slopes that have prevented the
development of wetlands along the shoreline.

Figure 1. View of tall ship at the
Culver Military Academy.
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FISHERIES DATA

The IDNR, Division of Fish & Wildlife has been actively tracking fish population dynamics in
Lake Maxinkuckee for over 20 years. The survey activities have, to a large degree, focused on
walleye populations since the lake has been stocked annually since 1980 (Price 2005). Creel
surveys, netting and electrofish sampling, and inventories of angler catches have been used to
evaluate fish populations. Creel surveys were conducted in 1985, 1988, 1989, 1990, 1991, 1996,
1999, and 2004 (Price 2005). Sampling based studies were conducted in 1995, 1996, and 2000
(Cwalinski 1997 & 2001). The most recent of the sampling based surveys (September 11-14,
2000) used gill nets and electrofishing to collect 364 fish with a total weight of 459.66 pounds.
See Table 2 for a summary of fish caught during the 2000 fishery study (Cwalinski 2001).
Seventeen species of fish were collected, with smallmouth bass being the most abundant fish by
number (25%) and tied with longnose gar for the most abundant fish by weight (29% of the total
weight). Longnose gar ranked third in abundance by number (11%). Walleye ranked second in
abundance by number (18%) and second in abundance by weight (13%). Rock bass, yellow
perch, and bluegill were the next three highest ranked species in number, each accounting for 7-
10% of the total number caught.

Since aquatic plants and fisheries health are closely related, it is important to evaluate how
changes in the aquatic plant community may impact the fishery of Lake Maxinkuckee. Aquatic
plants provide ambush cover for predators, as well as protective cover for young fish. Optimal
aquatic plant coverage for fish varies between species, but is generally considered to be between
20 to 40% of the lake’s surface area. One notable exception is northern pike, which may prefer
that 80% of the lake be covered with submersed aquatic vegetation (SAV). Plant coverage
percentages generally considered optimum for healthy fish communities should not be
misconstrued as target objectives for plant distribution and abundance. Recent scientific studies
have shown that fish communities are adversely affected when SAV falls below 10% of the total
surface area, or increases to 60% of the total surface area. Based on V3’s 2006 plant surveys,
aquatic plant beds cover approximately 59% of the lake’s surface area, which is greater than the
optimal range recommended for healthy ecosystems. However, a large portion of the lake is
covered by plant beds with a low density of vegetation. Therefore, vegetation growth on Lake
Maxinkuckee is not excessive and may be on the lower end of desirable SAV; if on average,
only 20% of mapped aquatic plant beds are covered in vegetation, the percentage of SAV value
falls to approximately 12% at Lake Maxinkuckee.

Although the amount of fish habitat is important to the fishery’s health, the quality of fish habitat
is equally as important. In cases of exotic plant invasion, the decline in habitat quality is
problematic since diverse plant beds often are replace by a monoculture and to promote and
maintain a high diversity of native aquatic plants.
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Table 2. Summary of Fish Caught During the 2000 IDNR Fishery Study (Cwalinski 2001)

Common Name Number Percent Length Range Weight Percent
(Inches) (Pounds)
Longnose gar 40 11.0 21.2 -46.0 132.96 29.0
Spotted gar 2 1.0 19.6 — 24.0 3.18 1.0
Bowfin 1 0.0 24.2 5.47 1.0
Gizzard shad 13 4.0 16.5-20.0 32.19 7.0
White sucker 2 1.0 18.0-19.3 6.11 1.0
Spotted sucker 1 0.0 11.0 0.60 0.0
Channel catfish 6 2.0 13.6 —24.8 15.33 3.0
Yellow bullhead 1 0.0 11.7 0.89 0.0
Brown bullhead 7 2.0 12.7-15.1 9.51 2.0
White bass 7 2.0 10.6 - 16.0 10.08 2.0
Rock bass 38 10.0 41-11.1 12.11 3.0
Largemouth bass 16 4.0 5.5-15.0 14.90 3.0
Smallmouth bass 91 25.0 54-19.0 133.92 29.0
Warmouth 10 3.0 45-8.8 3.81 1.0
Bluegill 25 7.0 42-10.5 10.46 2.0
Walleye 67 18.0 7.0-21.9 60.29 13.0
Yellow perch 37 10.0 4.6-12.6 7.85 2.0
TOTAL 364 459.66
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PROBLEM STATEMENT

The IDNR, Lake and River Enhancement Section has identified nutrient loading as one problem
affecting Lake Maxinkuckee (Cwalinski 2001). Although nutrient loading and sediment
accumulation may be problematic in particular portions of the lake (such as where ditches outlet
into the lake), Lake Maxinkuckee generally has good water quality in comparison to other lakes
in Indiana. Sediment traps have been installed near inlets to control the nutrient influx. High
nutrient levels and areas with sediment accumulation provide conditions that are ripe for the
establishment and expansion of invasive species, such as Eurasian watermilfoil. Lake
Maxinkuckee was investigated in 2006 for presence of hydrilla, as Lake Maxinkuckee is within
close proximity to Lake Manitou, but none was found (LARE Program Meeting 2006).

Eurasian watermilfoil has been present in Lake Maxinkuckee for many years. During the 2006
surveys, Eurasian watermilfoil was present in several plant beds. The greatest concentration of
Eurasian watermilfoil is located in the southeastern portion of the lake near the Kline Ditch
outlet. Eurasian watermilfoil is an aggressive, invasive aquatic species that can have a
detrimental effect on the native aquatic plant community. This nuisance species grows and
spreads rapidly, forming dense weed beds that outcompete native species for light and nutrients.
In lakes where Eurasian watermilfoil is left unchecked, even well-diversified plant communities
can become decimated and taken over by a single species.

The biology and life cycle of Eurasian watermilfoil provide it with a significant advantage over
native species. Eurasian watermilfoil lies dormant during the winter months, instead of dying
back completely like many native species. As spring arrives, the dormant Eurasian watermilfoil
is able to grow earlier and reach the surface faster than other native species. It then grows
horizontally across the water surface to form a canopy and effectively shade out other plants.
Eurasian watermilfoil grows profusely, provides poor fish habitat, inhibits boat navigation, and
causes annoyances and serious health hazards to skiers, swimmers, and other members of the
general public who wish to enjoy the lake.

Figure 2. Close-up view of
Eurasian watermilfoil at Lake
Maxinkuckee, collected during
2006 sampling.
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AQUATIC VEGETATION MANAGEMENT GOALS AND OBJECTIVES

The following management goals have been established by the IDNR for all lakes applying for
LARE funding. Any management practices implemented at Lake Maxinkuckee must facilitate
the achievement of these three goals.

1.

Develop or maintain a stable, diverse aquatic plant community that supports a good
balance of predator and prey fish and wildlife species, good water quality, and is resistant
to minor habitat disturbances and invasive species;

Direct efforts to preventing and/or controlling the negative impacts of aquatic invasive
species; and

Provide reasonable public recreational access while minimizing the negative impacts on
plant and wildlife resources.

Specific objectives are proposed as follows to facilitate achievement of the overall LARE
management goals for Lake Maxinkuckee.

1.

Tier 1l Plant Surveys. Tier II surveys should be conducted for the next two years to
monitor the distribution and abundance of Eurasian watermilfoil, and document any
changes in the native plant community of Lake Maxinkuckee. Changes in the plant
community will be identified, and the survey results will be used to provide well
informed future management strategies.

Promote and Maintain the Diversity of Native Aquatic Plant Species. A healthy,
diverse community of native aquatic plants is important to provide good fish habitat,
stabilize the shoreline, and prevent the establishment and/or spread of Eurasian
watermilfoil and other invasive species. Due to these multiple benefits, one of the
specific goals of this plan is to promote and maintain a healthy diversity of native
aquatic plant species, while recognizing that some vegetation management may be
necessary to provide reasonable public access for recreation.

Figure 3. View of turtle nesting
near the shore of Lake
Maxinkuckee.
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PAST MANAGEMENT EFFORTS

Management activities on Lake Maxinkuckee have been limited to selective treatment of
Eurasian watermilfoil and other aquatic vegetation in the channels. All management has been
undertaken by homeowners, either individually or collectively, in order to provide unobstructed
access to channels and docks. No lake-wide management vegetation management activities
have been undertaken as part of the LARE program or by the LMEC.

During 2006, at least two herbicide treatments were contracted by two separate groups of
homeowners within the Venetian Village. The treatments were performed in the area of the
channels in the southeastern portion of the lake. As noted in the discussion of the Tier I sampling
results, provided later in this report, there was a significant reduction in the abundance of
Eurasian watermilfoil and other vegetation in the channels between the June and August
sampling events. The herbicide applications occurred between the two sampling events.
Specific permitted records for aquatic herbicide applications are listed in Table 3 (IDNR 2007).

Table 3. Permitted Records of Aquatic Herbicide Applications
Permit Number Treatment Date Acres Treated Licensed Applicator

2113 06/30/2004 1.8 Weed Patrol

2159 06/21/2004 3.87 Soper

2271 05/27/2005 3.87 Soper

2320 06/16/2005 1.5 Weed Patrol

2427 05/25/2006 3.87 Soper

2569 06/09/2006 3.0 Aquatic Control
2619 06/19/2006 1.8 Weed Patrol
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TIER I AND TIER Il SAMPLING METHODS

Tier I and Tier II aquatic sampling protocols were established by the IDNR to accurately
describe and characterize the aquatic plant community of any particular lake, in a repeatable,
consistent and analytical manner. Tier I sampling provides qualitative data on the distribution
of aquatic plant species within a waterbody (IDNR 2006a). In addition, it is useful to document
gross changes in the extent of a particular plant bed or the relative abundance of a species within
a waterbody. Tier II sampling provides quantitative data on the occurrence, distribution, and
abundance of aquatic plants within a waterbody (IDNR 2006b). Together, these sampling
protocols are intended to:

1.  Document the distribution and abundance of submersed and floating-leaved aquatic
vegetation within selected areas and at a lakewide scale, and

2.  Compare present distribution and abundance of particular aquatic plants with past
distribution and abundance within select areas and at a lakewide scale.

Tier | Sampling Methods

The Tier I survey sampling methods presented here are a summary of the “Tier I Aquatic
Vegetation Reconnaissance Survey Protocol” (IDNR 2006a). The Tier I survey involves
identifying and mapping the major plant beds in a lake. A Tier I survey is conducted during late
spring (May 15 to June 15) and summer (July 15 to August 30). Two surveys are required to
provide an accurate representation of all plant species in a lake. Some species such as eel grass
(Vallisneria americana) or naiads (Najas spp.) are not prevalent until summer and may be under-
represented if only one survey was conducted in the spring. Other species such as curly-leaf
pondweed (Potamogeton crispus) are prevalent in the spring and die off in the summer. This
species would be under-represented if only one survey was conducted in the summer. Because
of the diverse life cycles of different plants, and the need to document changes in plant
community composition based on management activities (e.g., herbicide applications), two
surveys are conducted per year to adequately characterize the plant community composition.

In lakes with high water clarity or in shallow areas where aquatic vegetation is visible from the
surface, the Tier I survey can be accomplished visually, with limited rake throws. In lakes with
low water clarity or in deeper beds where aquatic vegetation is not visible from the surface, a
standard rake is used to collect plants and identify plant beds locations and composition. The
general location of each bed is recorded on a bathymetric map of the lake, and limits of the bed
are mapped in the field using a Wide Area Augmentation System (WAAS) enabled Global
Positioning System (GPS) unit (estimated accuracy + 3m). Generally, a zig-zag pattern is used
of visually inspecting the littoral zone from a boat, with passes conducted no farther apart than
can be visually inspected. Plant beds are differentiated based on a substantial change in
vegetative composition and/or a change in substrate.
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Each bed is assigned a reference number, and each plant species observed in that bed is recorded.
Plants are identified to the species levels using the following taxonomic keys: Voss (1972,
1985), Swink and Wilhelm (1994), and Fassett (1957). Based on visual estimation, canopy
ratings are assigned to each plant bed for each of the major type of aquatic plants present (i.e.,
emergent, rooted floating-leaved, non-rooted floating-leaved, submersed). In addition, the
abundance rating of each species is assigned using visual estimation. The coverage ratings for
the overall vegetation canopy and for each individual species follow the categories in Table 4.

Table 4. Coverage Rating Categories for Tier I Sampling
Cover Cover Rating
None 0
<2% 1
2-20% 2
21-60% 3
>61% 4

Tier Il Sampling Methods

The Tier II survey sampling methods presented here are a summary of the “Tier II Aquatic
Vegetation Survey Protocol” (IDNR 2006b). Tier II sampling is conducted to provide
quantitative data on the occurrence, distribution, and abundance of aquatic plants in a lake.
Quantitative data is useful to track changes in the plant community composition through time,
and provide a standard method of making comparisons between different lakes. LARE Tier II
aquatic plant monitoring is conducted once each season between July 15 and August 31.

The number and depth of sampling locations are determined by lake size, trophic state, and
apportioned by depth class. The following table was used to determine the number and depths of
sampling locations (note: table excludes hypereutrophic status).

Table 5. Sample Size Requirements for Tier II Sampling (IDNR 2006b)

Eutrophic Mesotrophic Oligotrophic
Lake Total
# 0-5° 5-10° 10-15° 0-5’ 5-10° 10-15° 15-20° 0-5° 5-10° 10-15° 15-20° | 20-25°
Acres .
Sites
<10 20 10 7 3 10 5 3 2 10 4 3 2 1
10-49 30 10 10 10 10 10 7 3 10 10 5 3 2
50-99 40 17 13 10 10 10 10 10 10 10 10 7 3
100-199 50 23 17 10 14 14 12 10 10 10 10 10 10
200-299 | 60 30 20 10 18 16 16 10 14 12 12 12 10
300-399 70 37 23 10 22 20 18 10 17 15 14 14 10
400-499 80 43 27 10 25 23 22 10 19 18 17 16 10
500-799 90 50 30 10 29 27 24 10 22 21 19 18 10
> 800 100 57 33 10 33 31 26 10 25 23 22 20 10

Since Lake Maxinkuckee has a surface area of 1,864 acres and is rated as oligotrophic, 100
sample sites were required at the depth distribution shown in bold in Table 5. Approximate
sample site locations were randomly spaced on a bathymetric map based on the depth categories.
Pre-selected sample sites were located based on visual markers and the depth, as determined by
using a Humminbird 383c depth finder. The location of each sampling point was recorded using
a WAAS enabled GPS unit.
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A double-sided thatch rake with attached nylon rope was used to sample the aquatic vegetation
at each sampling location. The rake was lowered to the bottom of the lake, and an extra ten feet
of slack was let out in the rope as the boat drifted. The rake was then dragged along the lake
bottom for a few feet and pulled up through the water column. All vegetation caught on the teeth
of the rake was gathered into the boat and separated by species. Plants of each species were
piled onto one side of the rake for a score of 1-5, based on the following table. Visible “holes”
in the rake teeth were filled without overly packing plants onto the rake. In addition to recording
the density of each species, the overall density was recorded of all plants at a sampling location.

Table 6. Vegetation Density Ratings for Tier II Sampling

Rake Teeth Filled Density Rating
No Plants Retrieved 0
1-20% 1
21-99% 3
100+% 5

After the Tier II data was collected, it was imported into a Microsoft Excel spreadsheet to
calculate plant community metrics used by IDNR (IDNR 2006b). Site frequency measures how
often a species was collected at the Tier II sampling locations. It is calculated by the following
equation:

(# of sites where the species was collected)

Site Frequency = x100

(Total # of samplesites )

Relative density is calculated as the sum of the rake scores for a species divided by the total
number of sample sites in the survey. In contrast, mean density measures the abundance of a
species in areas where it is growing. These values are calculated by the following equations:

(Sum of all rake scores for a species)

Mean Density =
Y (Total # of sites where the species was collected)

(Sum of all rake scores for a species)

Relative Density =
Y (Total # of samplesites )

The dominance index of each species is a metric that combines the frequency of occurrence and
relative density to reflect the relative dominance of a species within the aquatic plant
community. It is calculated as:

Dominance Index — (Sum of all rake scores for a species)

- x100
(Total # of sample sites)x 5
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RESULTS OF THE TIER I AND TIER Il SAMPLING

TIER | SAMPLING RESULTS

Pre-treatment Tier I sampling was performed June 13 through June 15, 2006. Post-treatment
Tier I sampling was performed August 7 through August 11, 2006. The submersed plant
community of Lake Maxinkuckee covers approximately 1,102 acres of the lake, or 59.1% of the
lake surface. The shallow beds (#01, 04, 05, 06, 07, 08, 09, and 10) are located from 0 to 10 feet
in depth (Exhibit IV). Typically, they are sparsely vegetated (generally 2% to 20% submersed
vegetative coverage). Plant growth in these areas may be inhibited by substrate, nutrient
availability, wave action, boat traffic and/or other factors. Chara (Chara sp.) typically is
dominant in these shallow beds, with Illinois pondweed (Potamogeton illinoensis), common
pondweed (Potamogeton natans), sago pondweed (Potamogeton pectinatus), and wild celery
(Vallisneria americana) also abundant. A large degree of variability was noted in the beds
between the June and August surveys, particularly in the assemblage of pondweeds present.

A few shallow plant beds (04, 06, 08, and 10) were more densely vegetated, largely as a result of
increased accumulation of organic material and sediment from the inflows of Wilson’s Ditch and
other tributaries. These areas generally were dominated by eel grass and pondweeds, and had a
greater diversity of aquatic plant species than other beds.

The deeper beds are located from 11 to 25 feet in depth along the deeper edge of the littoral zone
(#02 and 03) and on mid-lake rises (underwater islands; Beds 11-20). In general, dominants in

= these beds included chara, nitella (Nitella
sp.), Eurasian watermilfoil (Myriophyllum
spicatum), spiny naiad (Najas marina), and
slender naiad (Najas flexilis) (Exhibits VI

and VII).

In general, several trends were observed in
the data. Naiads (N. marina and N. flexilis)
are annuals that germinate later and are
observed later in the season. These species

generally increased in abundance between
June and August sampling.
Correspondingly, nitella, pondweeds, and
other relatively abundant species were
generally observed to decrease in vegetative abundance between June and August. This result
may be reflective of sampling variability or the competitive advantage of naiads. Spiny naiad, in
particular, is noted by Voss (1985) to be “very aggressive”. During 1999 sampling at Lake
Maxinkuckee, spiny naiad was only recorded from one location, although Scribailo and Alix
(1999) noted that “it is particularly abundant in the high pH lakes of Northeastern Indiana where

Figure 4. Yellow pond lilies still present in only a
few locations on Lake Maxinkuckee during 2006.
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it can form a dense cover.” However, Scribailo and Alix (1999) concluded that spiny naiad
“never grows more than a foot high and does not have the potential to become a problem weed.”
In contrast with this conclusion, spiny naiad was recorded from 15 plant beds during 2006, and
was estimated to have 21-60% coverage in three of those beds. In fact, spiny naiad was the most
dominant species on the lake in 2006.

Another change that was noted since 1999 was that emergent and floating aquatic species such
as lilies and arrowhead were noted during 1999 from particular areas within the lake, but absent
during 2006 sampling. Apparently, as a result of boat traffic, herbicide activities, water level
changes, or other modifications, these species were eliminated from several areas during that
time period.

Ecological zones may be established to protect aquatic vegetation. Aquatic vegetation beds
currently susceptible to damage from watercrafts may be possible candidates for consideration.
These beds must be greater than 200 feet from shore, have the potential for restoring rooted
aquatic plants, or have important existing rooted aquatic vegetation beds. Please see further
discussion of ecological zones within the Public Involvement and Education section of this
report.

Each plant bed is discussed in detail below:
Plant Bed 01

Size: 264 acres

Substrate: sand/gravel

Number of Species (2006): 14
Overall Vegetative Coverage: 2-20%

Description: This shallow bed (0 to 10 feet) is located along the west, southwest, and southern
portions of the shoreline. Vegetation was sparse throughout the bed. Chara (Chara sp.) was
dominant during 2006 sampling events, with an estimated abundance of 2-20%. Twelve other
species were present at low abundances.

Floating aquatics such as duckweed (Lemna obscura) or watermeal (Wolffia columbiana) were
observed in 1999, but not in any other year. Since these species move about on the water surface
in response to wind direction and other causes, their presence in a particular part of the lake can
be transient. Three other species (Canadian waterweed, flat-stem pondweed, and common
arrowhead) were observed in 1991 or 1999, but not in 2006. In contrast, five species were
observed in 2006 that had not been recorded previously. With sparse vegetation spread over a
large area, changes in species observed or relative abundances between sampling events may be
the result of sampling error (e.g., a particular plant encountered or missed) or the removal of
particular individuals by boat propellers or other means.
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Table 7. Bed 01 - Composite Aquatic Plant Inventories (June and August 2006

L June Aug.
Acronym Scientific Name Common Name 1991 | 1999 2006 2006
ALGA filamentous alga Algae <2%
CH?AR Chara sp. a chara species X 2-20% 2-20%
ELCA7 Elodea canadensis Canadian waterweed X
Lemobs Lemna obscura duckweed X
MYSP2 Myriophyllum spicatum Eurasian watermilfoil X <2% <2%
NAFL Najas flexilis slender naiad X <2%
NAMA Najas marina spiny naiad <2%
NULU Nuphar variegetum yellow pond lily X X <2% <2%
POCR3 Potamogeton crispus curly-leaf pondweed X <2%
POGRS Potamogeton gramineus Variable pondweed <2%
POIL Potamogeton illinoensis Illinois pondweed X X 2-20% <2%
PONO2 Potamogeton nodosus American pondweed <2%
POPE6 Potamogeton pectinatus sago pondweed X <2% <2%
POPU7 Potamogeton pusillus small pondweed <2%
Potnat Potamogeton natans common pondweed <2%
POZO Potamogeton zosteriformis | flat-stem pondweed X X
Saglat Sagittaria latifolia common arrowhead X
VAAM3 | Vallisneria americana wild celery X 2-20% <2%
WOCO Wolffia columbiana watermeal X

Total No. Species 9 7 10 10
Plant Bed 02

Size: 14 acres

Substrate: sand/silt

Number of Species (2006): 11

Overall Vegetative Coverage: 21-60%

Description: This bed (15- 25 feet in depth) is
located around the perimeter of a deeper hole,
located within Bed 01. A nitella species (Nitella
sp.) was dominant throughout the summer.
Canadian waterweed (Elodea canadensis),
Eurasian  watermilfoil, and flat-stemmed
pondweed (Potamogeton zosteriformis) were all ~ Figure 5. Nitella was abundant in Bed 02
present at moderate abundances during the June  during 2006.

sampling, but were observed at reduced densities

or not observed during the August sampling. During the August sampling, spiny naiad (Najas
marina), sago pondweed (Potamogeton pectinatus), and wild celery were observed at moderate
abundances; none of these species had been observed during the June sampling event.

Naiads are annuals that tend to germinate later in the season, and typically are recorded in
greater abundance in late season sampling. Likewise, eel grass generally grows larger as the
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season progresses. Other observed changes in estimated abundance likely result from sampling
variability. As a whole, reduced vegetative coverage was observed during August; the cause of
this observation is unknown.

Table 8. Bed 02 - Composite Aquatic Plant Inventories (June and August 2006)

D June Aug.

Acronym Scientific Name Common Name Abund. Abund.
ALGA Any species of filamentous alga | algae 2-20%
CH?AR Chara sp. a chara species <2%
ELCA7 Elodea canadensis Canadian waterweed 2-20% <2%
MYSI Myriophyllum sibiricum northern watermilfoil <2%
MYSP2 Myriophyllum spicatum Eurasian watermilfoil 2-20% <2%
NAFL Najas flexilis slender naiad <2%
NAMA Najas marina spiny naiad 2-20%
NI?TE Nitella sp. a nitella sp. 21-60% 2-20%
POPE6 Potamogeton pectinatus sago pondweed 2-20%
POZO Potamogeton zosteriformis flat-stemmed pondweed 2-20% <2%
VAAM3 Vallisneria americana wild celery 2-20%

Total No. Species 6 8

Plant Bed 03

Size: 351 acres

Substrate: sand/silt

Number of Species (2006): 18
Overall Vegetative Coverage: >60%

Description:  This bed is located at the
transition from the major, shallow shoreline
beds (Beds 01, 07 and 09) to the deeper
center of the lake. The width of the bed
varies greatly but is generally widest in the
southeastern portion of the lake. Depth
across the bed ranged from 10-28 feet. A
chara species (2-20%)), Eurasian
watermilfoil (2-20%), and a nitella species
(20-60%) were dominant throughout the
summer. Slender naiad (Najas flexilis) and
spiny naiad were present at moderate to dense abundances during the August sampling event
(abundance 2-20% and 20-60%, respectively). These species are annuals that generally are more
abundant later in the season. Canadian waterweed and wild celery had been present in moderate
abundances (2-20%) during the June event but were recorded at reduced densities during August,
which may have been the result of sampling variability.

Figure 6. Eurasian watermilfoil collected from Bed
03 during 2006.

Generally, several emergent species (yellow pond lily, arrow arum, and common arrowhead)
were recorded in 1991 or 1999, but were not observed in 2006. These species generally are
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present in shallow standing water. Given the depth of Bed 03 (i.e., 10-28 feet deep), it is likely
that these species were present in one of the shallower beds, but not in Bed 03. However, none
of these emergent species were present in 2006 from the general vicinity of their recorded
locations in the 1990s.

Table 9. Bed 03 - Composite Aquatic Plant Inventories (June and August 2006

s June Aug.
Acronym Scientific Name Common Name 1991 1999 2006 2006
ALGA filamentous alga Algae <2%
CEDE4 Ceratophyllum demersum | coontail <2%
CH?AR | Chara sp. a chara sp. 2-20% | 2-20%
ELCA7 Elodea canadensis Canadian waterweed 2-20% <2%
MYSI Myriophyllum sibiricum northern watermilfoil <2%
MYSP2 | Myriophyllum spicatum Eurasian watermilfoil X 2-20% | 2-20%
NAFL Najas flexilis slender naiad <2% 2-20%
NAMA Najas marina spiny naiad 20-60%
NI?TE Nitella sp. a nitella sp. 21-60% | 2-20%
NULU Nuphar variegetum yellow pond lily X
Pelvir Peltandra virginica arrow arum X
POCR3 Potamogeton crispus curly-leaf pondweed X <2%
POFO3 Potamogeton foliosus leafy pondweed <2% <2%
POGRS Potamogeton gramineus variable pondweed <2%
POIL Potamogeton illinoensis Illinois pondweed X <2% <2%
Potnat Potamogeton natans common pondweed <2%
POPE6 Potamogeton pectinatus sago pondweed <2% 2-20%
POPRS Potamogeton praelongus white-stem pondweed X
POPU7 Potamogeton pusillus small pondweed <2%
POTNAT | Potamogeton natans common pondweed <2%
PONO2 Potamogeton nodosus American pondweed X
POZO Potamogeton zosteriformis | flat-stem pondweed <2% <2%
Saglat Sagittaria latifolia common arrowhead X
SPPO Spirodela polyrhiza greater duckweed X
VAAM3 | Vallisneria americana wild celery 2-20% <2%

Total No. Species 7 2 12 16
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Plant Bed 04

Size: 32 acres

Substrate: sand/silt

Number of Species (2006): 20
Overall Vegetative Coverage: >60%

Description: This shallow bed is located in the
southeastern corner of the lake. This bed had more
organic matter than other shallow, sandy beds, and
consequently more vegetative growth. Increased
organic matter and silt accumulation likely result
from material discharged from Kline Ditch.

Figure 7. Canadian waterweed collected
during 2006 sampling from Bed 04.

Wild celery was dominant throughout the summer

with abundances of 20-60% during the June survey

and >60% during the August sampling. Sago pondweed was present at abundance of 2-20%
throughout the summer. Eurasian watermilfoil, pickerel weed (Pontederia cordata), Illinois
pondweed, small pondweed (Potamogeton pusillus), variable pondweed (Potamogeton
gramineus), American pondweed (Potamogeton nodosus) and flat-stemmed pondweed
(Potamogeton zosteriformis) were present in moderate abundances. Sampling variability
explains estimated changes in presence or abundance of sparsely present vegetation.

More species were recorded from this area in 2006, as compared with 1991, perhaps as the result
of more intensive sampling. Only Canadian waterweed was recorded from 1991 sampling, but
not from 2006.

Table 10. Bed 04 - Composite Aquatic Plant Inventories (June and August 2006)

D June Aug.
Acronym Scientific Name Common Name 1991 2006 2006
ALGA filamentous alga Algae 20-60% | 2-20%
CEDE4 Ceratophyllum demersum coontail X <2% <2%
ELCA7 Elodea canadensis Canadian waterweed X
Jusame Justicia americana water willow <2%
LEMI3 Lemna minor small duckweed <2% <2%
LETR Lemna trisulca star duckweed <2%
MYSP2 Myriophyllum spicatum Eurasian watermilfoil X 2-20% <2%
NAFL Najas flexilis Slender naiad X <2%
NULU Nuphar variegetum yellow pond lily <2% <2%
Poncor Pontederia cordata pickerel weed 2-20%
POTFRI | Potamogeton friesii Fries’s pondweed <2%
POGRS Potamogeton gramineus variable pondweed 2-20%
POIL Potamogeton illinoensis [llinois pondweed X 2-20% <2%
PONO2 Potamogeton nodosus American pondweed 2-20%
POPE6 Potamogeton pectinatus sago pondweed 2-20% 2-20%
POPU7 Potamogeton pusillus small pondweed 2-20% <2%
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L June Aug.
Acronym Scientific Name Common Name 1991 2006 2006
Potamp Potamogeton amplifolius large-leaved pondweed <2%
Potnat Potamogeton natans common pondweed 2-20%
POZO Potamogeton zosteriformis flat-stemmed pondweed X 2-20%
SACU Sagittaria cuneata northern arrowhead <2%
VAAM3 | Vallisneria americana wild celery X 20-60% | >60%
WOLO Wolffia columbiana watermeal <2%
ZAPA Zannichellia palustris horned pondweed <2%

Total No. Species 7 14 15

Plant Bed 05
Size: 9 acres

Substrate: muck/silt

Number of Species: 19

Overall Vegetative Coverage (2006):
(June), 2-20% (Aug)

>60%

Description: This shallow bed (0 to 6 feet) is
located throughout the access channels located at
the southern end of the lake. The channels had an
approximate depth of four feet in the center.
Eurasisn watermilfoil was present at a moderate
abundance (20-60%) during the June survey.
Abundances of <2% were observed during the
August survey, indicating that herbiciding had been conducted throughout the channels. Similar
reductions were also noted in the abundance of coontail (Ceratophyllum demersum), curly-leaf
pondweed (Potamogeton crispus) small pondweed, northern arrowhead and wild celery. It
should be noted that the herbicide application was not performed as part of the LARE program.

Figure 8. View of one of the channels at the
southeastern corner of the lake (Bed 05).

Fewer species were recorded in this area during 2006, as compared with 1991 or 1999, perhaps
as the result of herbicide activities over the years.

Table 11. Bed 05 - Composite Aquatic Plant Inventories (June and August 2006)

L June Aug.
Acronym Scientific Name Common Name 1991 | 1999 Abund. | Abund.
ALGA filamentous alga Algae >60% | 2-20%
CEDE4 Ceratophyllum demersum | Coontail X X 20-60% | <2%
Cepocc Cephalanthus occidentalis | buttonbush X <2%
Chaglo Chara globularis Stonewort X X
ELCA7 Elodea canadensis Canadian waterweed X X
HIBPAL | Hibiscus palustris swamp rose mallow <2%
IRIVIS Iris virginica shrevei blue flag iris <2%
JUSAME | Justicia americana water willow X <2%
LEMI3 Lemna minor small duckweed 2-20% | 2-20%
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L June Aug.
Acronym Scientific Name Common Name 1991 | 1999 Abund. | Abund.
LETR Lemna trisulca star duckweed <2%
LYTSAL | Lythrum salicaria purple loosestrife X X <2%
MYSP2 Myriophyllum spicatum Eurasian watermilfoil 20-60% | <2%
NAFL Najas flexilis slender naiad X
NULU Nuphar variegetum yellow pond lily X X 2-20% | 2-20%
NYTU Nymphaea tuberosa white water lily X X 2-20% | 2-20%
Pelvir Peltandra virginica arrow arum X X <2%
Polflu Polygonum fluitans water smartweed X X
Poncor Pontederia cordata pickerel weed X
POCR3 Potamogeton crispus curly-leaf pondweed X 2-20%
Potnat Potamogeton natans common pondweed X X
PONO2 Potamogeton nodosus American pondweed X
POPE6 Potamogeton pectinatus sago pondweed X X
POPRS5 Potamogeton praelongus white-stem pondweed X
POPU7 Potamogeton pusillus small pondweed 2-20%
PORI2 Potamogeton richardsonii | Richardson’s pondweed X X
POZO Potamogeton zosteriformis | flat-stem pondweed X
Rospal Rosa palustris swamp rose X
SACU Sagittaria cuneata northern arrowhead 2-20%
Saglat Sagittaria latifolia common arrowhead X X
Sciacu Scirpus acutus hard-stem bulrush <2%
Scival Scirpus validus soft-stem bulrush X X
Typang Typha angustifolia narrow-leaved cattail X X <2% <2%
VAAM3 | Vallisneria americana wild celery X X 2-20%
Vercat Veronica catenata water speedwell X
WOCO Wolffia columbiana watermeal X <2%

Total No. Species 20 21 10 15

Plant Bed 06
Size: 9 acres

Substrate: sand/silt

Number of Species: 8

Description: This bed, ranging in depth from 7-
15 feet is located in the lake’s southeastern
corner. Similar to Bed 04, this bed is located near
the mouth of the Kline Ditch, resulting in
increased accumulation of silt and organic
material. This bed was heavily dominated by
Eurasian watermilfoil (>60%) during both the
June and August surveys. Due to the depth of the
bed, the milfoil did not reach to the surface.
Seven other species were present at low
abundances.

“th

Figure 9. Bed 06 was heavily dominated by
Eurasian watermilfoil during 2006.
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Table 12. Bed 06 - Composite Aquatic Plant Inventories (June and August 2006)

s June Aug.

Acronym Scientific Name Common Name Abund. Abund.
CEDE4 Ceratophyllum demersum coontail <2%
CH?AR Chara sp. A chara species 2-20%
MYSP2 Myriophyllum spicatum Eurasian watermilfoil >60% >60%
NAFL Najas flexilis slender naiad <2%
NAMA Najas marina spiny naiad <2%
POPE6 Potamogeton pectinatus sago pondweed <2%
POZO Potamogeton zosteriformis flat-stemmed pondweed <2%
VAAM3 Vallisneria americana wild celery <2%

Total No. Species 3 6

Plant Bed 07

Size: 16 acres

Substrate: sand/rocky

Number of Species: 11

Overall Vegetative Coverage: 2-20%

Description: This bed runs along the entire length of the eastern shoreline. The depth of the bed
ranges from 0-10 feet. Vegetative coverage throughout the bed is sparse. Chara was the most
dominant species throughout the summer. Eleven other species were present at low densities.
No Eurasian watermilfoil was observed in this bed.

More species were recorded from this area in 2006, as compared with 1991, perhaps as the result
of more intensive sampling. Pickerel weed and great duckweed were recorded from 1999, but
not from 2006. However, as noted before, great duckweed is a floating aquatic species, and its

distribution throughout the lake is dependent on wind and lake currents.

Table 13. Bed 07 - Composite Aquatic Plant Inventories (June and August 2006)

L June Aug.
Acronym Scientific Name Common Name 1991 1999 2006 2006
ALGA filamentous alga Algae <2% <2%
CH?AR | Chara sp. a chara species X 2-20% | 2-20%
LEMI3 Lemna minor common duckweed <2%
MYSP2 Myriophyllum spicatum Eurasian watermilfoil <2% <2%
NAFL Najas flexilis slender naiad X <2% <2%
NAMA Najas marina spiny naiad <2%
Poncor Pontederia cordata pickerel weed
POGRS Potamogeton gramineus | variable pondweed <2%
POIL Potamogeton illinoensis | Illinois pondweed <2%
POPE6 Potamogeton pectinatus sago pondweed X <2% <2%
POPU7 Potamogeton pusillus small pondweed <2%
Potnat Potamogeton natans common pondweed X <2%
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L June Aug.
Acronym Scientific Name Common Name 1991 1999 2006 2006
SPPO Spirodela polyrhiza greater duckweed X
VAAM3 | Vallisneria americana wild celery <2% <2%
WOCO Wolffia columbiana watermeal <2%
Total No. Species 4 2 8 9
Plant Bed 08

Size: 18 acres

Substrate: silt/sand

Number of Species: 14

Overall Vegetative Coverage: >60%

Description: This bed is located in the northeast corner of the lake at the mouth of Wilson’s
Ditch. Depths across the bed range from 0-10 feet. Similar to Bed 04, this bed was more densely
vegetated than other beds of similar depth. Also like Bed 04, the substrate in this area had greater
accumulation of organic material and sediment, due to nutrients and sediment discharged from
Wilson’s Ditch.

Chara, sago pondweed, and wild celery were observed at moderate abundances throughout the
summer. Illinois pondweed, small pondweed, variable pondweed, American pondweed, water
stargrass, and Eurasian milfoil were observed in moderate abundance during either the June or
August survey. In contrast with the 1991 and 1999 surveys, emergent species such as white
water lily, arrow arum, common arrowhead, and soft-stem bulrush were not observed in Bed 08
during 2006. Since the area is actively used by the Culver Military Academy for sailing training
and other recreational activities, the emergent vegetation may have been removed by dredging,
heavy boat traffic, shoreline construction activities, herbicide applications, or other means in the
interim period.

Table 14. Bed 08 - Composite Aquatic Plant Inventories (June and August 2006)

L June Aug.
Acronym Scientific Name Common Name 1991 | 1999 2006 2006
ALGA filamentous alga Algae 2-20%
CEDE4 Ceratophyllum demersum | Coontail X
CH?AR | Chara sp. a chara species 20-60% | 2-20%
LEMI3 Lemna minor common duckweed X <2%
Lemobs Lemna obscura Duckweed X
MYSP2 Myriophyllum spicatum Eurasian watermilfoil X 2-20% <2%
NAFL Najas flexilis slender naiad <2% 2-20%
NYTU Nymphaea tuberosa white water lily X
Pelvir Peltandra virginica arrow arum X
POCR3 Potamogeton crispus curly-leaf pondweed X
POGRS Potamogeton gramineus variable pondweed 2-20%
POIL Potamogeton illinoensis [llinois pondweed X 2-20%
PONO2 Potamogeton nodosus American pondweed 2-20%
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S June Aug.
Acronym Scientific Name Common Name 1991 | 1999 2006 2006
POPRS5 Potamogeton praelongus white-stem pondweed
POPE6 Potamogeton pectinatus sago pondweed 2-20% | 2-20%
POPU7 Potamogeton pusillus small pondweed 2-20%
PORI2 Potamogeton richardsonii | Richardson’s pondweed
POZO Potamogeton zosteriformis | flat-stem pondweed X <2% <2%
Saglat Sagittaria latifolia common arrowhead
Scivac Scirpus validus softstem bulrush
VAAM3 | Vallisneria americana wild celery 20-60% | 2-20%
WOCO Wolffia columbiana Watermeal <2%
Z0DU Zosterella dubia water stargrass 2-20%

Total No. Species 5 8 11

Plant Bed 09

Size: 201 acres

Substrate: sandy/rocky
Number of Species: 8
Overall Vegetative Coverage: 2-20%

Description: This shallow bed (0 to 10 feet) runs along the north and northwest shore of the
lake. Like Beds 01 and 07, this bed was sparsely vegetated and dominated by chara. Illinois
pondweed and wild celery were also present in moderate abundances, but only five other species
were observed at low abundances during 2006.

In contrast, thirteen species were recorded from this area in 1999 that were absent during 2006
sampling. In particular, many emergent and floating-leaf aquatic species such as buttonbush,
yellow pond lily, white water lily, swamp rose, common arrowhead, and water speedwell were
recorded from the area during 1999. This emergent and floating-leaf aquatic community was
completely lacking during 2006.

Table 15. Bed 09 - Composite Aquatic Plant Inventories (June and August 2006)

L June Aug
Acronym Scientific Name Common Name 1999 Abund. | Abund.
Cepocc Cephalanthus occidentalis buttonbush X
CH?AR Chara sp. a chara sp. 2-20% <2%
LEMI3 Lemna minor common duckweed X
MYSP2 Myriophyllum spicatum Eurasian watermilfoil <2%
NAFL Najas flexilis slender naiad X <2% <2%
NAMA Najas marina spiny naiad <2%
NULU Nuphar variegetum Yellow pond lily X
NYTU Nymphaea tuberosa white water lily X
POCR3 Potamogeton crispus curly-leaf pondweed X
POGRS Potamogeton gramineus variable pondweed <2%
POIL Potamogeton illinoensis I1linois pondweed 2-20% <2%

Aquatic Plant Management Plan Update (2006)
Lake Maxinkuckee

V3 Companies, Ltd. =31
February, 2007




L June Aug
Acronym Scientific Name Common Name 1999 Abund. | Abund.
PONO2 Potamogeton nodosus American pondweed X
POPE6 Potamogeton pectinatus sago pondweed <2% <2%
POPRS5 Potamogeton praelongus white-stem pondweed X
PORI2 Potamogeton richardsonii Richardson’s pondweed X
Rospal Rosa palustris swamp rose X
Saglat Sagittaria latifolia common arrowhead X
SPPO Spirodela polyrhiza greater duckweed X
VAAM3 | Vallisneria americana wild celery 2-20% <2%
Vercat Veronica catenata water speedwell X
WOCO Wolffia columbiana watermeal X

Total No. Species 14 5 8

Plant Bed 10

Size: 12 acres

Substrate: sand/silt

Number of Species: 9

Overall vegetative coverage: >60%

Description: This shallow bed (0 to 7 feet) is located in the northeastern portion of the lake
adjacent to the town of Culver. Unlike many of the other shallow beds at Lake Maxinkuckee,
this bed was relatively well-vegetated, and had a higher amount of organic matter in the
substrate, likely because it is more sheltered than other beds. Chara was the dominant species.
Slender naiad, variable pondweed, American pondweed and sago pondweed, and wild celery
also were moderately abundant. No Eurasian watermilfoil was observed in this area.

Table 16. Bed 10 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name Aug. Abund.
CH?AR Chara sp. A chara sp. 20-60%
JUSAME Justicia americana water willow <2%
NAFL Najas flexilis slender naiad 2-20%
POGRS Potamogeton gramineus variable pondweed 2-20%
PONO2 Potamogeton nodosus American pondweed 2-20%
POPE6 Potamogeton pectinatus sago pondweed 2-20%
TYPANG | Typha angustifolia narrow-leaved cattail <2%
VAAM3 Vallisneria americana wild celery 2-20%
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Plant Bed 11

Size: 3.2 acres

Substrate: sand/silt

Number of Species: 5

Overall Vegetative Coverage: 21-60%

Description: This relatively deep bed (12 to 25 feet) is located on a mid-lake rise (submerged
island) in the north-central portion of the lake. Chara was dominant in the bed throughout the
summer, although at decreased abundances (2-20%) during the August survey. Sago pondweed
and wild celery were present at moderate abundances in June, but decreased to limited
abundances during the August survey. Slender naiad and spiny naiad were not observed during
the June survey but were both present at moderate abundances during the August survey.

Table 17. Bed 11 - Composite Aquatic Plant Inventories (June and August 2006)

L June Aug.
Acronym Scientific Name Common Name Abund. Abund.
ALGA Any species of filamentous alga algae <2%
CH?AR Chara sp. A chara sp. 20-60% 2-20%
NAFL Najas flexilis slender naiad 2-20%
NAMA Najas marina spiny naiad 2-20%
POPE6 Potamogeton pectinatus sago pondweed 2-20% <2%
VAAM3 Vallisneria americana wild celery 2-20% <2%
Plant Bed 12

Size: 22 acres

Substrate: sand/silt

Number of Species: 8

Overall Vegetative Coverage: >60%

Description:  This moderately shallow bed (12 to 25 feet) is located on a mid-lake rise
(submerged island) in the north-central portion of the lake, southwest of Bed 11. Wild celery and
chara were dominant in the bed throughout the summer. The abundance of chara decreased
slightly between the June and August surveys. Variable pondweed (Potamogeton gramineus)
and sago pondweed were both observed at moderate abundances. Slender naiad, present at
limited abundance (<2%) during the June survey and spiny naiad, not observed during the June
survey, were both present at moderate abundances during the August survey.
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Table 18. Bed 12 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name A‘Llfjr;]ed. Aﬁlljrgld
ALGA Any species of filamentous alga algae <2%
CH?AR Chara sp. A chara sp. 20-60% 2-20%
NAFL Najas flexilis slender naiad <2% 2-20%
NAMA Najas marina spiny naiad 20-60%
POGRS Potamogeton gramineus variable pondweed 2-20% 2-20%
POPE6 Potamogeton pectinatus sago pondweed 2-20% 2-20%
POPU7 Potamogeton pusillus small pondweed <2%

POTNAT Potamogeton natans common pondweed <2%
VAAM3 Vallisneria americana wild celery 2-20% 2-20%
Plant Bed 13

Size: 2.0 acres

Substrate: sand/silt
Number of Species: 5
Overall Vegetative Coverage: >60%

Description:  This bed is located on a mid-lake rise (underwater island) at a depth of
approximately 9 to 25 feet in the north-central portion of the lake. Early season dominants
included chara, sago pondweed, and wild celery, all occurring at moderate abundances (2-20%).
During the August survey there was an increase in the abundance of chara (20-60%). Spiny
naiad, not observed during the June survey was observed at moderate abundances (20-60%)
during the August survey.

Table 19. Bed 13 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name A‘Llfjr;]ed. Aﬁlljrgld
ALGA Any species of filamentous alga algae <2%
CH?AR Chara sp. A chara sp. 2-20% 20-60%
NAMA Najas marina spiny naiad 20-60%
POPE6 Potamogeton pectinatus sago pondweed 2-20%

RALQO2 Ranunculus longirostris white water-cup <2%
VAAM3 Vallisneria americana wild celery 2-20%
Plant Bed 14

Size: 14 acres

Substrate: sand/silt

Number of Species: 7

Description:  This bed is located on a mid-lake rise (underwater island) at a depth of
approximately 12 to 25 feet in the central portion of the lake. Early season dominants included
chara and sago pondweed, both were present at moderate abundances (2-20%). During the
August survey there was an estimated increase in the abundance of chara (20-60%). Slender
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naiad and spiny naiad, not observed during the June survey were present at moderate abundances
(20-60%) during the August survey.

Table 20. Bed 14 - Composite Aquatic Plant Inventories (June and August, 2006)

L June Aug.

Acronym Scientific Name Common Name Abund. Abund.
CH?AR Chara sp. A chara sp. 2-20% 20-60%
NAFL Najas flexilis slender naiad 2-20%
NAMA Najas marina spiny naiad 2-20%
POEP2 Potamogeton epihydrus ribbon-leaf pondweed <2%
POGRS Potamogeton gramineus variable pondweed <2%
POPE6 Potamogeton praelongus sago pondweed 2-20% 2-20%
VAAM3 Vallisneria americana wild celery <2%
Plant Bed 15

Size: 3.2 acres
Substrate: sand/silt

Number of Species: 8
Overall Vegetative Coverage: 2-20%

Description: This bed is located on a mid-lake rise in the south-central portion of the lake.
Vegetation presence and abundances are very similar to Bed 13. Chara, sago pondweed, and
wild celery were present in moderate abundances (2-20%) during the June survey. During the
August survey the only species present at more than minimal abundances was spiny naiad
(abundance 2-20%).

Table 21. Bed 15 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name A‘:)Lijr;]ed. Aﬁtjgd
ALGA Any species of filamentous alga algae <2%
CH?AR Chara sp. A chara sp. 2-20% <2%
NAMA Najas marina spiny naiad 2-20%
NI?TE Nitella sp. A nitella sp. <2%

POCR3 Potamogeton crispus curly-leaf pondweed <2%

POIL Potamogeton illinoensis I1linois pondweed <2%
POPE6 Potamogeton pectinatus sago pondweed 2-20%

POPU7 Potamogeton pusillus small pondweed <2%

VAAM3 Vallisneria americana wild celery 2-20% <2%
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Plant Bed 16

Size: 2.0 acres

Substrate: silt

Number of Species: 7

Overall Vegetative Coverage: 21-60%

Description: This bed is located on a mid-lake rise at a depth of 9 to 20 feet in the southern
portion of the lake. This bed was added during the August 2006 survey. Vegetative cover was
similar to the composition of Bed 14, with chara, slender naiad, spiny naiad, and sago pondweed
present at moderate abundances (2-20%).

Table 22. Bed 16 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name Aug. Abund.
ALGA Any species of filamentous alga algae <2%
CH?AR Chara sp. A chara sp. 2-20%
NAFL Najas flexilis slender naiad 2-20%
NAMA Najas marina spiny naiad 2-20%
POGRS Potamogeton gramineus variable pondweed <2%
POIL Potamogeton illinoensis Ilinois pondweed <2%
POPE6 Potamogeton pectinatus sago pondweed 2-20%
VAAM3 Vallisneria americana wild celery <2%
Plant Bed 17

Size: 0.7 acres

Substrate: silt

Number of Species: 5

Overall Vegetative Coverage: 21-60%

Description: This bed is located on a small mid-lake rise in the north-central portion of the lake.
Bed 17 was not located during the June survey. Similar to the other small mid-lake rises at

moderate depths, chara and spiny naiad were present at moderate abundances (2-20%).

Table 23. Bed 17 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name Aug. Abund.
CH?AR Chara sp. A chara sp. 2-20%
NAFL Najas flexilis slender naiad <2%
NAMA Najas marina spiny naiad 2-20%
POGRS Potamogeton gramineus variable pondweed <2%
POPE6 Potamogeton pectinatus sago pondweed <2%
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Plant Bed 18

Size: 0.3 acres

Substrate: silt

Number of Species: 5

Overall Vegetative Coverage: >60%

Description: Bed 18 is located on a small mid-lake rise in the central portion of the lake.
Vegetation composition was similar to similar to other beds on mid-lake rises, particularly Beds
14 and 16. Chara (2-20%), slender naiad (20-60%), and sago pondweed (2-20%) were present at
moderate abundances during the August survey event. This bed was not located during the June
survey.

Table 24. Bed 18 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name Aug. Abund.
ALGA Any species of filamentous alga algae <2%
CH?AR Chara sp. a chara sp. 2-20%
NAFL Najas flexilis slender naiad 20-60%
NAMA Najas marina spiny naiad <2%
POGRS Potamogeton gramineus variable pondweed <2%
POPE6 Potamogeton pectinatus sago pondweed 2-20%
Plant Bed 19

Size: 0.6 acres

Substrate: silt

Number of Species: 5

Overall Vegetative Coverage:

Description: Bed 19 is located on a small mid-lake rise in the central portion of the lake.
Vegetation composition was similar to Bed 18 with the addition of wild celery. This bed was not

located during the June survey.

Table 25. Bed 19 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name Aug. Abund.
CH?AR Chara sp. a chara sp. 2-20%
NAFL Najas flexilis slender naiad 2-20%
NAMA Najas marina spiny naiad <2%
POPE6 Potamogeton pectinatus sago pondweed 2-20%
VAAM3 Vallisneria americana wild celery 2-20%
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Plant Bed 20

Size: 0.2 acres

Substrate: silt

Number of Species: 4

Description: This moderate depth bed (15 to 25 feet) is located on a small mid-lake rise located
to the east of Bed 19. This bed was not located during the June survey. Unlike the other mid-
olake rise beds, Eurasian milfoil was present at moderate abundances (20-60%). Coontail and
nitella were also present at moderate abundances (2-20%).

Table 26. Bed 20 - Composite Aquatic Plant Inventories (June and August 2006)

Acronym Scientific Name Common Name Aug. Abund.
CEDE4 Ceratophyllum demersum coontail 2-20%
MYSP2 Myriophyllum spicatum Eurasian watermilfoil 20-60%
NI?TE Nitella sp. A nitella sp. 2-20%
POCR3 Potamogeton crispus curly-leaf pondweed <2%

TIER || SAMPLING RESULTS

Post-treatment Tier Il sampling was performed August 7 through August 11, 2006. As sampled
on August 8 and 10, 2006, nearly all of the sampling locations were vegetated (83/1000, 83%,
Exhibit V). Thirteen species were recorded, of which 11 are native. On average, 1.9 species
were recorded from each sampling location. The maximum number of species recorded from a
sampling location was 8 species.

As a whole, spiny naiad was the most dominant species, with a dominance index (DI) of 10.80
(Exhibit VI). It was recorded from 34% of the sampling locations, and had a high mean density
of 1.59. Chara (8.80), slender naiad (6.80), sago pondweed (5.00), and wild celery (4.60) had
the next highest dominance indices. The remaining eight species had dominance indices less
than 4.0. Filamentous alga was also abundant, with a dominance index of 4.20. It was recorded
from 21% of the sampling locations. Exhibit VII shows the abundances of Eurasian watermilfoil
during the 2006 Tier II sampling.

Table 27. Tier II Sampling Results for Lake Maxinkuckee (August 2006)

Occurrence and Abundance of Submersed Aﬂuatic Plants in Maxinkuckee Lake

Date: 8/8 & 10/06 Sites with plants: 83 Mean number species/site:  1.94

Secchi (ft): 9.0 Sites with native plants: 71 Standard Error:  0.19

Trophic Status: Oligotrophic Number of species: 13 Mean native species/site:  1.55
Number of sites: 100 Number of native species: 11 Standard error:  0.16
Maximum plant depth: 24’ Maximum species/site: 8 Species diversity:  0.99

Native diversity:  0.99

Aquatic Plant Management Plan Update (2006) V3 Companies, Ltd. =38
Lake Maxinkuckee February, 2007



Scientific Name Common Name Site Frequency Relative Density Mean Density Dominance
Najas marina spiny naiad 34.00 0.54 1.59 10.80
Chara sp. a chara species 38.00 0.44 1.16 8.80
Najas flexilis slender naiad 30.00 0.34 1.13 6.80
Potamogeton pectinatus  sago pondweed 19.00 0.25 1.32 5.00
Vallisneria americana wild celery 23.00 0.23 1.00 4.60
Alga algae 21.00 0.21 1.00 4.20
Nitella sp. a nitella sp. 16.00 0.18 1.13 3.60
Potamogeton gramineus  variable pondweed 15.00 0.15 1.00 3.00
Myriophyllum spicatum  Eurasian watermilfoil 5.00 0.11 2.20 2.20
Potamogeton zosteriformis flat-stemmed pondweed 8.00 0.08 1.00 1.60
Potamogeton pusillus small pondweed 3.00 0.03 1.00 0.60
Elodea canadensis Canadian waterweed 1.00 0.03 3.00 0.60
Potamogeton natans common pondweed 1.00 0.03 3.00 0.60
Ceratophyllum demersum coontail 1.00 0.01 1.00 0.20

Other Observed Plants: see Tier I results

When analyzed for the sampling depth zones, chara was the most dominant species (DI 10.0) in
the 0 to 5 foot depth zone. The next most dominant species in this zone were slender naiad (DI
4.55). The remaining species in the 0 to 5 foot depth zone had dominance indices less than 2.0.

In the 6 to 10 foot depth zones, chara and sago pondweed tied for the most dominant species,
with DI values of 10.48. Slender naiad, spiny naiad, and variable pondweed were tied for the
second most dominant species, with DI values of 8.57. Eurasian watermilfoil was present in this
depth range (DI 3.81). In the 11 to 15 foot depth zone, spiny naiad was strongly dominant with a
DI of 21.82. Chara (DI 15.45) and slender naiad (DI 11.82) were the second and third ranked
species respectively. Eurasian watermilfoil showed an increasing dominance in this depth
bracket (DI 6.36). The 11 to 15 foot depth range had the greatest abundance and diversity of
aquatic vegetation.

The 16 to 20 foot depth range has a sharp drop off in the number and abundance of aquatic
vegetation. Eurasian watermilfoil is the most dominant species in this range with a DI of 11.0.
Nitella (DI 4.00) and slender naiad (DI 3.00) were the second and third most abundant species,
respectively. The 21 to 25 foot depth zone was dominated by nitella (DI 12.00). Spiny naiad
and variable pond weed were present, both with a DI of 2.00. Filamentous algae was also
present at its greatest abundance, DI of 6.00.
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Table 28. Dominance Index of Each Species in Sampling Depth Zones

Scientific Name Common Name 0-5’ 6-10’ 11-15° 16-20° 21-25’
Alga algae 0.00 3.81 3.64 3.00 6.00
Ceratophyllum demersum | coontail 0.00 0.00 0.00 1.00 0.00
Chara sp. a chara species 10.00 10.48 15.45 1.00 0.00
Elodea canadensis Canadian waterweed 0.00 0.00 2.73 0.00 0.00
Myriophyllum spicatum Eurasian watermilfoil 0.00 3.81 6.36 11.00 0.00
Najas flexilis slender naiad 4.55 8.57 11.82 3.00 0.00
Najas marina spiny naiad 0.00 8.57 21.82 0.00 2.00
Nitella sp. a nitella sp. 0.00 0.00 4.55 4.00 12.00
Potamogeton gramineus variable pondweed 1.82 8.57 1.82 0.00 2.00
Potamogeton natans common pondweed 0.00 0.00 2.73 0.00 0.00
Potamogeton pectinatus sago pondweed 0.91 10.48 10.00 0.00 0.00
Potamogeton pusillus small pondweed 0.00 0.00 1.82 1.00 0.00
Potamogeton zosteriformis | flat-stemmed pondweed | 0.91 0.95 2.73 1.00 0.00
Vallisneria americana wild celery 1.82 0.00 10.91 2.00 2.00
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AQUATIC PLANT MANAGEMENT ALTERNATIVES

At the present time, the health of Lake Maxinkuckee’s aquatic plant communities is fair. Native
plant diversity is relatively high, although overall vegetative cover is sparse throughout the
majority of beds. Eurasian watermilfoil and curly-leaf pondweed (both exotic species) along
with spiny naiad (nuisance native species) are present in a number of the beds. While curly-leaf
pondweed is present in five of the beds, its coverage is limited to less than 20% and is unlikely to
pose serious management concern at this time. Spiny naiad has increased dramatically since
1999, when it was only recorded from one location in Lake Maxinkuckee. In 2006, spiny naiad
was the most dominant species, and was recorded from 15 out of 20 beds. Eurasian watermilfoil
was recorded from ten beds, and had greater than 21% coverage in two beds. Continued
monitoring, and management activities if necessary, should be conducted to maintain the
Eurasian watermilfoil and spiny naiad populations at low levels and prevent them from
becoming the predominant species in the lake.

At this time Eurasian watermilfoil control will be focused on monitoring to evaluate its spread
and abundance throughout the lake. Limited control efforts will be required in near shore areas
and in channels in order to promote lake access to all shoreline property owners. If needed, a
variety of management strategies have been used to control Eurasian watermilfoil in Indiana
lakes. A management strategy should be chosen based on its selectivity to the target species, it
long-term effectiveness, and potential for detrimental side-effects (i.e., effects on non-target
species). The foremost objective is to choose a management strategy that will effectively control
the Eurasian watermilfoil population with minimal negative effects on non-target plants or fish
species.

Because of the overall importance of beneficial aquatic vegetation, one of the most basic goals of
the LARE aquatic vegetation program is to maintain healthy aquatic ecosystems by maintaining
or improving biodiversity in Indiana lakes, which includes protecting and/ or enhancing
beneficial aquatic vegetation.

Different types of aquatic plant management alternatives are discussed below. One or more of
these alternatives may be employed to meet the objectives of Lake Maxinkuckee. This
discussion of management alternatives is adapted from Aquatic Weed Control (2005).

1 No Action

If no action is taken, the Eurasian watermilfoil abundance may remain stable, or it may increase
from year to year. Eurasian watermilfoil spreads by fragmentation; when the plant is cut, the
fragment has the ability to form an entirely new plant. Eurasian watermilfoil also over-winters
as an adult plant and sprouts early in the spring. These reproductive characteristics cause milfoil
beds to become denser over time, creating a monoculture as it out-competes and eliminates
native species. A major goal of this aquatic plant management plan is to prevent Eurasian
watermilfoil from becoming a monoculture, as it was prior to 1996, and to maintain and enhance
the current diversity of native aquatic plants. Therefore, it is imperative that Eurasian
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watermilfoil be controlled while its population is still small. Taking no action might allow the
Eurasian watermilfoil population to expand and become as dominant as it had been prior to
1996.

The nutrient levels and lake morphology naturally promote dense vegetation growth in almost all
shallow areas (i.e., < 25’ deep). If no action is taken, it is likely that individual residents and
groups will continue to apply herbicides to native plant beds in a haphazard fashion to improve
their lake access. By formulating a more comprehensive, integrated management strategy that
incorporates all competing uses of Lake Maxinkuckee, the goal of this plan is to facilitate
vegetation management as needed to meet lake objectives, but minimize haphazard management
that may have detrimental side-effects.

2 Institutional Protection of Beneficial Vegetation

Lake users can play an important role in the protection of beneficial aquatic vegetation. Aquatic
invasive species often gain a foothold in an ecosystem in areas disturbed by human activity or
natural processes. Such disturbed areas may include areas where the perennial native plant beds
are treated with herbicide due to perceived nuisance conditions.

In many cases, boating may be restricted in certain areas of a lake to prevent harm to native
plants, especially many emergent species. Boating lanes may be established through important
aquatic plant beds, and protected ecological zones may be created to prevent erosion of shoreline
vegetation caused by intense wave action from boating activities. Shallow areas of a lake may
also be marked with buoys to prevent injury to boaters and water skiers. It is important that all
lake users obey boating restrictions to protect beneficial plant species and prevent personal
injury. There currently are no boating restricted areas with the specific intent of protecting
beneficial plant areas. However, there are a few nearshore areas demarcated with buoys, such as
the northwestern corner of the lake, to prevent injury to boaters and water skiers.

3 Environmental Manipulation

Draw down of the lake water level is one option that may decrease the Eurasian watermilfoil
population. Lower water levels expose the Eurasian watermilfoil roots to freezing and thawing,
which may kill milfoil root systems. However, a lake drawdown will not only kill Eurasian
watermilfoil but all native plants as well. Also, reducing the lake level may make new areas of
the lake available for vegetative growth, and Eurasian watermilfoil may have an advantage in the
colonization of these new areas. Since areas infested by Eurasian watermilfoil are generally
greater than eight feet deep, such a large water level drawdown is not only unfeasible, but
unwarranted by the current level of Eurasian watermilfoil infestation.
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4 Nutrient Reduction

An overabundance of nutrients can greatly increase the possibility that an invasive species will
proliferate in a body of water. Limiting factors for plant growth include light, lake morphometry
and depth, substrate, and the availability of nutrients like phosphorus and nitrogen. While lake
morphometry is most highly correlated with plant biomass, the availability of phosphorus and
nitrogen have a significant impact on the amount of plant growth in a body of water. If the vast
majority of phosphorus in a system is tied up in plant matter, it may be difficult for an invasive
species to become established and spread rapidly in a lake. If phosphorus is constantly being
added to the system and is readily available in the water, invasive species can use the nutrient
excess and take over an aquatic system within a few growing seasons. Additionally, herbicide
applications to native plant beds can cause a single large release of nutrients as the killed
vegetation decomposes, coupled with available space for the germination of new species. This
combination of conditions presents a ripe opportunity for the establishment of an invasive
species such as Eurasian watermilfoil.

Phosphorus and nitrogen are added to aquatic systems by many natural sources, such as the
decomposition of plant material and animal waste. Human activity, however, is often
responsible for excessive phosphorus loading that contributes to blue-green algal blooms,
overabundant vegetation growth, and a general decline in water quality. Major contributions of
excess phosphorus come from sources such as septic system inputs, agricultural runoff, storm
water drainage, lawn fertilizer applications, and improper disposal of grass clippings and tree
leaves. Owners of lake front property can reduce the amount of phosphorus entering the lake by
taking actions outlined in the public education section. In addition, implementation of best
management practices throughout the watershed, such as filter strips, no till agriculture, wetland
preservation or restoration, and streambank stabilization, would reduce the sediment and nutrient
inputs into the lake, improve water quality, and lessen conditions that favor invasive species.
Implementation of best management practices in the watershed was recommended by the Lake
Maxinkuckee Lake and Watershed Management Plan (Hey & Associates 2005).

5 Mechanical Cutting and Harvesting

Mechanical harvesting involves using a large machine to cut and collect unwanted aquatic
plants. The machine picks up the cut weeds but leaves small fragments behind. Since Eurasian
watermilfoil is able to reproduce from cut fragments, mechanical harvesting can spread this
invasive species. Additionally, mechanical harvesting is not selective and will cut both native
and exotic plant species. Where both are growing together, mechanical harvesting will give an
advantage to Eurasian watermilfoil over any native species that are present, given its growth and
reproductive characteristics. Each fragment clipping of Eurasian watermilfoil is capable of
becoming reestablished as a complete plant. For these reasons, mechanical harvesting is not
recommended in any area inhabited by Eurasian watermilfoil. Harvesting can be accomplished
by individual owners around their dock areas. A lake property owner can legally harvest a 625
square foot area (25 feet by 25 feet).
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6 Hand-Pulling, Cutting, Raking

Manual controls such as hand pulling, cutting, and raking can be effective ways to control
unwanted plants in certain situations. In very shallow clear water, small areas of vegetation can
be identified and cleared by hand. Large areas of vegetation, especially those in deeper water,
can be extremely difficult to control using these methods. Many of the harvested weeds will
break apart, leaving the root system in the lake bottom. Failure to remove root structures will
result in re-growth.

Plants such as Eurasian watermilfoil that possess the ability to reproduce through fragmentation
can seldom be effectively controlled by these methods if they are distributed throughout a lake.
Identifying every area of infestation would be difficult, as would harvesting the plants without
causing fragmentation of plant parts. Any plant fragments not removed from the water can form
new plants, meaning that hand pulling and cutting can facilitate the spread of unwanted plant
species such as Eurasian watermilfoil.

7 Bottom Barriers

Bottom barriers prevent the growth of aquatic plants by lining the bottom of a lake or pond with
a material that prohibits light from reaching the lake bottom, which is difficult for plants to
penetrate. Often plastic or concrete barriers are installed during construction of a lake or pond to
prevent subsequent growth of aquatic vegetation. This form of control is best implemented
during construction of a new pond or lake. Placing a bottom barrier in an existing lake would
involve significant logistical challenges and would be extremely expensive. A draw down of the
lake may be necessary to install the barrier. Once in place, the barrier would prevent plant
growth of both invasive and native species, and would deprive the lake ecosystem of the benefits
provided by native aquatic plants. Sediment would gradually accumulate on top of the barrier,
and aquatic plant growth would return as plants begin to take root in the sediment on top of the
barrier; bottom barriers generally do not provide effective long-term control. Bottom barriers
may not be placed without a permit for shoreline construction from the IDNR Division of Water.

8 Biological Controls — Water Milfoil Weevil

The water milfoil weevil is a native North American insect that consumes Eurasian watermilfoil
and northern milfoil. The milfoil weevil burrows into the stem and consumes tissue of the plant.
Holes in the milfoil stem bored by weevil larvae allow disease an entrance pathway. These
same holes also cause a release of the plant’s gases, which reduces buoyancy and causes the
plant to sink. All biological controls, including water milfoil weevil stocking, may not be
implemented without an aquatic plant control permit from the IDNR Division of Fish &
Wildlife.

Studies conducted to evaluate the effectiveness of the water milfoil weevil have not yielded
consistent results. Factors influencing the weevil’s success or failure in a body of water are not
well documented. In 2003, Scribailo and Alix conducted a weevil test on Round Lake in Indiana
and found no conclusive evidence that the Eurasian watermilfoil populations were reduced.
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However, the water milfoil weevil was suspected to cause the crash of the Eurasian watermilfoil
population in 1996. Like many insects used as biological control agents, it is likely that a large
population of Eurasian watermilfoil must be present to support the water milfoil weevil
population. Water milfoil weevil populations likely may not be supported by small or sparse
stands of Eurasian watermilfoil. Additionally, where they co-exist, it is likely that the two
populations may naturally cycle in boom and bust cycles, causing nuisance levels of Eurasian
watermilfoil to be present until the water milfoil weevil population spikes.

9 Biological Controls — Grass Carp

The Asian grass carp (Ctenopharyngodon idella) is an herbivorous fish that is native to eastern
Russia and China. This fish has been introduced into the U.S. to help control aquatic vegetation.
To prevent their uncontrolled proliferation, all fish stocked in Indiana must be triploid, meaning
that they are sterile and cannot reproduce. Stocking is restricted to privately owned bodies of
water, and suppliers must obtain a special permit from the IDNR. All biological controls,
including grass carp stocking, may not be implemented without an aquatic plant control permit
from the IDNR Division of Fish & Wildlife.

Grass carp are completely vegetarian, feeding on many species of submersed plants, in addition
to some floating plants such as duckweed. Hydrilla, a highly invasive plant found in many
southern states, is a preferred food of grass carp, and efforts to control hydrilla with grass carp
have been successful. However, grass carp avoid Eurasian watermilfoil and show strong
preferences for many native plants in addition to hydrilla. Therefore, when Eurasian
watermilfoil occurs with native plant populations, grass carp are not recommended.

10 Chemical Controls — Aquatic Herbicides

There are two major categories of aquatic herbicides: contact and systemic herbicides. Contact
herbicides are not selective, and thus are best used to control plants around piers and in
navigation channels. Given the lack of selectivity and their inability to eliminate the root
systems of treated plants, contact herbicides have the potential to cause unnecessary damage to
native species. Additionally, there is potential for re-infestation of Eurasian watermilfoil.
Reward (active ingredient: diquat) and Aquathal (active ingredient: endothal) are two examples
of contact herbicides.

Although contact herbicides generally are not selective, timing and dosage can be adjusted to
make them affect the target species with less damage to non-target species. The phenological
timing method of contact herbicide treatment for Eurasian watermilfoil has shown some success.
Recent tests have shown that by adjusting the dosage higher and timing the treatment exactly, a
systemic effect on Eurasian watermilfoil can be achieved with contact herbicides. This method
involves treating the plants very early in the spring when carbohydrate reserves of Eurasian
watermilfoil have left the root structure, promoting rapid growth in the other plant structures.
Since Eurasian watermilfoil is growing more actively earlier in the spring than other species, the
risk to non-target plants is relatively low if timed properly.
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The contact herbicide commonly used for selective low-dose control of Eurasian watermilfoil in
mid-season is Reward. A low-dose contact herbicide application can be relatively selective,
since Eurasian watermilfoil is susceptible to some herbicides at a dose lower than most native
plants due to their high growth rate.

Systemic herbicides are absorbed by the plant and transported to the root systems where they kill
both the roots and the plant. Examples of systemic herbicides are Sonar and Avast (active
ingredient: fluridone); Navigate, Aqua Kleen, DMA4 (active ingredient: 2,4-D), and Renovate
(active ingredient: triclopyr). All of these products effectively kill Eurasian watermilfoil plants
and roots. Whole lake treatments of fluridone are often used in lakes that have become severely
infested with Eurasian watermilfoil. Fluridone can be applied at low rates to control the
Eurasian watermilfoil while causing minimal damage to most of the native plant species present.
Curly-leaf pondweed is also susceptible to fluridone at the low dose used on Eurasian
watermilfoil.

Triclopyr and 2,4-D are both systemic herbicides that are often used for spot treatments in small
areas of Eurasian watermilfoil. These herbicides kill all dicots (broadleaf plants such as coontail,
waterweed, watermilfoils, etc.) but do not affect monocots (such as eel grass or pondweeds). In
preliminary studies, triclopyr may have the ability to control Eurasian watermilfoil in select areas
longer than 2,4-D, but this potential benefit is outweighed by higher cost. Neither chemical
affects curly-leaf pondweed.

The public’s primary concern with the use of aquatic herbicides is safety. Each chemical
registered for aquatic applications has undergone extensive testing prior to becoming available
for use. It is imperative that any aquatic herbicide be applied by a licensed professional in
accordance with its label to minimize potential side-effects.
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PUBLIC INVOLVEMENT AND EDUCATION

Public meetings have been held annually by the LMEC to discuss the vegetation management
plan. Items discussed include a report on treatments done in the past, discussion of treatments
planned for the remainder of the season, a description of the planning process, LARE grants,
statewide aquatic vegetation management goals, and a timetable for completing the vegetation
management plan updates. Various methods of controlling nuisance and exotic vegetation were
discussed. A notice of the public meeting was published in the newspaper, and public input was
solicited on proposed aspects of this aquatic plant management plan.

Lake residents play an important role in establishing and maintaining a healthy lake community.

Lake association meetings and newsletters are excellent mechanisms through which information
about management practices at Lake Maxinkuckee can be distributed. These meetings provide a
forum where issues regarding conflicting uses and goals for the lake may be discussed.

Public involvement and educational needs are critical with respect
to a new threat to Indiana lakes from an invasive aquatic plant
called Hydrilla (Hydrilla verticillata). In 2006, on Lake Manitou
(adjacent to Rochester in Fulton County), an area infested with this
problematic aquatic plant was identified. Efforts are currently
underway to resolve the problem, but it is critical if this plant is
seen on Lake Maxinkuckee for the state to be notified as soon as
possible.

Hydrilla can be differentiated from the native elodea in that there
are typically 3 leaves per whorl on the native elodea and there are
as many as eight leaves per whorl in Hydrilla. Elodea is also
smooth to the touch where as Hydrilla is rough. Figure 10
(Washington State Department of Ecology 2007) shows a sketch of
Hydrilla and Figure 11 (South Carolina Department of Natural
Resources 2007) demonstrates a means of comparative
identification.

" . . . . Figure 10. Hydrilla
Additional information can be found from the national campaign to  (Hydrilla verticillata) sketch

Stop Aquatic Hitchhikers! at http://www.protectyourwaters.net/
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These plants look very similar, so use the information below to help you identify them.

Comparison of Elodea, Egeria and Hydrilla

Elodea canadensis

+ Smooth to the touch

+ Serrulate leaf margins barely
evident without magnification

+ Lower midrib of the leaves
smaoath

+ Staminate flowers 1/3 inch
wide , pistillate flowers
1/6 - 1/4 inch wide

+ Number of leaves per whorl
about the same at branching
and non-branching nodes

+ Leaves in whorls of 3

Egeria densa

+ Smooth to the touch

+ Serrulate leaf margins barely
evident without maghnification

+ Lower midrib of the leaves
smooth

+ Large, showy staminate
flowers, 1/2 - 3/4 inch wide

+ Number of leaves at
branching nodes usually
double the number at non
branching nodes

+ Leaves in whorls of 3-4

&
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Hytdrilla verticillata
Rough to the touch

Sharply toothed leaf margins,
usually evident without
magnification

Usually 1-12 small, sharp
teeth or spines on the lower
midrib of the leaf

Small, inconspicious white
pistillate flowers, less than
1/4 inch wide

Mumber of leaves per whorl
usually about the same at
branching and non branching
nodes; however, they may be
double

Leaves in whotls of 3-8

R o
il

i

~

o

Figure 11. Comparison of Elodea, Egria and Hydrilla

In addition to these state and lake-wide issues, residents can be educated regarding practical
steps that can reduce nutrient loading and improve the Lake Maxinkuckee ecosystem, when such
practices are implemented collectively.

1.

Proper Maintenance of Boat Motors. Improperly maintained boats may leak gasoline
or oil directly into the lake, which is detrimental to the lake’s ecosystem. Educating lake
users about the importance of properly maintaining their boat motors is an easy and
effective step to improve water quality.

Proper Maintenance of Septic Systems. Many older homes possess septic systems
without proper filter beds. Some systems may have leaks, allowing sewage directly into
the lake. Sewage leaks greatly increase nutrients in the water, along with harmful
bacteria. Proper maintenance of septic systems by all lake residents is important to
maintain good water quality. If possible, a lake wide sewer system may be installed to
reduce the chance of failure of individual septic systems.

Limit Lawn Fertilizer Use Adjacent to Lake. If a fertilizer application must be
applied, avoid spreading fertilizer directly into the lake, on sidewalks, or seawall where it

Aquatic Plant Management Plan Update (2006)
Lake Maxinkuckee

V3 Companies, Ltd. =48
February, 2007



will wash into the lake. Fertilizer application should be avoided within 30 feet of the
lakeshore, if possible. In addition, a buffer strip of native vegetation along the lakeshore
allows runoff to be filtered before it enters the lake.

Promote Agricultural Best Management Practices. Work with farmers within the
upstream watershed to increase filtration and purification of agricultural runoff before
water reaches the lake. Indiana offers incentives for farmers to address soil and water
concerns through the U.S. Department of Agriculture. The Indiana Conservation Reserve
Program (CRP) provides technical and financial aid to reduce soil erosion, reduce
sediment in lakes and streams, and improve overall water quality. Farmers owning
highly erodable land or property adjacent to tributary streams or lakes may be eligible for
funding to implement practices that increase water quality. Further information is
available from the Indiana Natural Resources Conservation Service (NRCS).

Disposal of Grass Clippings. Avoid blowing grass clippings and tree leaves into the
lake. Grass clippings blown into a pond or lake quickly can turn into a floating mat of
algae because cut and decaying vegetation rapidly releases nutrients into the water.

Urban Stormwater Best Management Practices. Prevent or reduce urban and
industrial runoff flowing directly into the lake. Urban runoff can be one of the most
detrimental factors influencing water quality. Nutrients and sediment are conveyed into
the lake through storm sewers. Additionally, oil, antifreeze, gasoline, road salt, and other
pollutants are washed from pavement through the storm sewer system, and are
detrimental to a lake’s ecosystem.

The following are practical steps recommended by the U.S. Environmental Protection Agency to
reduce urban runoff. Additional information is available by contacting the EPA Region 5
National Pollution Discharge Elimination System Storm Water Coordinator at (312) 886-6100.

a) Protect areas that provide important water quality benefits or are particularly susceptible
to erosion or sediment loss,

b) Limit land disturbance such as clearing and grading and cut and fill to reduce erosion and
sediment loss,

c) Limit disturbance of natural drainage features and vegetation,

d) Place bridge structures so that sensitive and valuable aquatic ecosystems are protected,

e) Prepare and implement an approved erosion control plan,

f) Ensure proper storage and disposal of toxic material,

g) Incorporate pollution prevention into operation and maintenance procedures to reduce
pollutant loadings to surface runoff, and

h) Develop and implement runoff pollution controls for existing road systems to reduce
pollutant concentrations and volumes.

7. Protect Wetlands. Establish ecological zones to protect existing wetlands and emergent
vegetation from turbulence caused by boats. Wetlands are valuable components of a lake
ecosystem because they filter water and stabilize shoreline areas. Submersed and
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emergent vegetation can be eliminated by heavy wave action, which destabilizes the
shoreline. In addition, preservation of existing wetland is important to aid in the natural
water purification process. If possible, LMEC should identify significant wetland areas
and work with the IDNR to protect them from drainage and disturbance.

8. Ecological Zones to Protect Aquatic Vegetation Beds. In situations where detrimental
impacts from watercrafts degrade lake ecology, provisions for boating restrictions can be
allowed. Legislation enacted in 2000 (HEA 1075) amended IC 14-15-7-3 to allow for
establishment of zones on public waters where the use of watercraft may be limited or
prohibited for fish, wildlife, or botanical resource management, or for the protection of
users. Regulations in 312 TAC 5-6-1 allow establishment of zones on specified public
freshwater lakes to govern the operation of watercraft for any of the following purposes:
addressing unusual conditions or hazards; fish, wildlife or botanical resource
management; protection of users. In order to be effective, a zone established under this
rule must be identified on-site by buoys placed in accordance with 312 [AC 5-4.
Watercraft operation may be restricted on specified lakes and reservoirs with state or
federal funding under 312 TIAC 5-10-1.
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INTEGRATED TREATMENT ACTION STRATEGY

1. Summer 2007 Tier II Aquatic Plant Survey. A Tier II aquatic plant survey should be
conducted during the summer of 2007 to determine the distribution and abundance of
aquatic plants as well as to chart the spread and dominance of non-native species
throughout the lake.

2. Summer 2008 Tier II Aquatic Plant Survey. A Tier II aquatic plant survey should be
conducted during the summer of 2008 to document the diversity, distribution and
abundance of aquatic plants. This data is important to ensure that the native plant
community is protected, and that the Eurasian watermilfoil population is kept under
control.
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PROJECT BUDGET

The following costs are estimated based on lake size, average depth, chemical and application
costs, as well as LARE survey requirements. In an attempt to assist LARE staff with alternatives
in the event of grant funding limitations, the implementation of the 2008 Tier II survey is of a
higher priority than the 2007 Tier II survey.

The proposed management schedule and budgets for 2007 and 2008 are summarized below.

2007
Late season aquatic plant survey (Tier II) and plan update $6,000
2008
Late season aquatic plant survey (Tier II) and plan update $6,000

Any recommendations for herbicide applications will depend on the results of the surveys
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MONITORING AND PLAN UPDATES

Aquatic plant surveys should be continued to monitor the spread and abundance of non-native
species as well as to evaluate the abundance of desirable native vegetation. The abundance and
distribution of aquatic vegetation will be recorded using the current IDNR Tier II sampling
protocols.

After the 2007 vegetation surveys, the new data analysis results will be incorporated into the
current lake management plan. This will provide property owners, applicators, and the IDNR
with detailed records describing the changed in the plant community of Lake Maxinkuckee. It
will also serve to keep the public informed about management practices at the lake so they will
be motivated and educated to actively participate in conservation of the Lake Maxinkuckee
ecosystem.
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X |
=)
|
|
)
= =
Travel Pattern
Plant Bed ID # 01
Comments:
e =
!J e
Nihu
REMINDER TNFORMATION .
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 =Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
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foreANzATION:  \[2 _ N\ W poare: (/101 /0 L
OV D SITE INFORMATION SITE COORDINATES
[Plant Bedip: X Waserbody Rarce: /V\ Center of the Bed
- szl AJe) @3] LCL \ee X JLatitude: ‘
Substrate: "T)G)"\Et./\ Waterbody ID: Longitude:
[mariz I O |loms of Species Max. Lakeward Extent of Bed
IHigh Organic? O . CanopyAbundance at Site |Latitude:
iS: I’T IN: O |F: @) IE: : O ILongitu'de:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.| Ref.ID Individual Plant Bed Survey
CHZAR 2 2
N LTE 3 12
ELLATF 2 | B
Pozo l | D
FaL | O
MNSP2- 2 10
VAAMSI 2 U
Po Pl L D
POFO2 L 1O
NATL l O Travel Pattemn
nerz N
MINST | | Plant Bed ID # 01
Comments:
be Z%' G(QQ‘;O
I RENMINDERINFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = SiltiIClay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=220% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on aftached map
5 = Gravel/Rock 1= Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 =Taken, not varified
F = Floating, rooted 3=21-60% 2 =Taken, varifiec
E = Emergent 4=>60%
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Aquatic Vegetation Plant Bed Data Sheet
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ORGANIZATION: vE L AN DATE: [/ |Y /‘ O
O SITE INFORMATION SITE COORDINATES
el Waterbody Name:
Plant Bed ID: (4 ; e S8 Center of the Bed
Bed Size: Loy |Latitude:
Substrate: 5JA LJLL«,. 1~/ |Waterbody ID: Longitude:
< 4 O
Imari? o115 | Total # of Species Max. Lakeward Extent of Bed
High Organic? | CanopyAbundance at Site |Latitude:
s: i—/ ]Ni 2 lFi | IE: Longitude:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.| Ref.ID Individual Plant Bed Survey
"’«"[ :"l\ 1‘(""\)&;"&, <, ~ 7_:
LOPE G Z
PopPU 7 2
=)
=
—
/,‘
Fotawmp I
2 A0A |
‘//,:k / ‘Fﬂ Travel Pattern
A L( [
JEMT R | Plant Bed ID # 01
N wlW i
,;A\ CIA |
J A S AL f Comments:
[ REMINDER INFORMATION :
Substrate: Marl 3 Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species susps¢ letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover =<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%
S = Submersed
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ORGANIZATION: = - v J ), W L pate: [ / I\ / OG
- - - .
Q% SITE INFORMATION SITE COORDINATES
7P Waterbody N -
lPiant Bean: |2 T e Center of the Bed
ey Nox
Bed Size: Lok /10 Latitude:
Substrate: 5| \ A Waterbody ID: Longitude:
|mari? [ Total # of Species Max. Lakeward Extent of Bed
IHigh Organic? | CanopyAbundance at Site Latitude:
e H IN: l” IF: i A IE: "] |Longitude:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.] Ref.ID Individual Plant Bed Survey
=)
<
| NS | "I'Lnl 2 "2"
ceney |3
A ) )
7 g" | ;.('. L L{ 2
r . i U _‘f )
[u panG ;' Travel Pattemn
ALGA “
Plant Bed ID # 01
Comments: l
N
" Wada o | -
N ANy ) @iV x_‘lw*‘f—\
REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspt letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species,
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%
§ = Submersed
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S = Submersed

ORGANIZATION: M= XS R oate: (9 /1Y /Ol

- - . » -

DI\‘[) SITE INFORMATION SITE COORDINATES
e Waterbody Name:
PlantBed ID: [/ 4 /m Center of the Bed
Bed Size: LCA"LO : C“X Latitude:
Substrate: <, J Lﬁ\,,k‘_ Waterbody ID: Longitude:
Mari? | ©  lrotal # of Species Max. Lakeward Extent of Bed
High Organic? O | CanopyAbundance at Site ) Latitude:
o - 3 i e S
e LT[ IN' /) IF‘ ), IE' Q) Longitude:
-
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.| Ref.ID Individual Plant Bed Survey
Iy ] ]S TJ R_’z_ _ L ]4 '8 ‘
POZ20 l O
vl 2 A Y2 5 e
il R Chs y. pE
Travel Pattern
Plant Bed ID # 01
Comments:
/ <outHh
[ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 =Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:

Overall Surface Cover 1=<2% 0 = Not Taken

N = Nonrooted floating 2=2-20% 1 = Taken, not varified

F = Floating, rooted 3=21-60% 2 = Taken, varifiet

E = Emergent 4=>60%
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ORGANIZATION: |/ AL Ll e (o /1Y /00
= J i T
{5} SITE INFORMATION SITE COORDINATES
Waterbody Name:
PlantBed ID: 7. > ﬂ& / Center of the Bed
7 | \ = / N
[ ¢ ( A
Bed Size: (¥R / | R |Latitude:
Substrate: (;{i}d&/ Waterbody ID: Longitude:
e
|Mari? | () |Total # of Species Max. Lakeward Extent of Bed
High Organic? (’\) CanopyAbundance at Site Latitude:
8 ) v lFi O lEf O Longitude:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.| Ref.ID Individual Plant Bed Survey
S = -
CH? AR P2
e =
VYoT L- 578
~~'1 ,-"j\ ,"1.-"1:2, Z
.-".A‘v"‘!w"f’l\ ﬁ‘_ L’ f
|
|
Travel Pattern
Plant Bed ID # 01
Comments:
o AL SRR,
[ Ao | NCAX 5 rC A0 e« \
—7 A e J
7 \ {f’ ‘V'F,(;".,LJ
[
[ REMINDER INFORMATION
Substrate: Mari Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 =Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed
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[oreanzaTON:  \[Z, _ VY \JUL = (/1 [Ote
7 T 1
(Ol D?Y\  SITE INFORMATION SITE COORDINATES
B - N :
PlantBed ID: | s s Center of the Bed
Bed size: N2 OF Lale Max [Latitude:
Substrate: <1 Iy 5@»& Waterbody ID: llﬂgitude:
\
ImMar> | Total # of Species Max. Lakeward Extent of Bed
IHigh Organic? | 4 CanopyAbundance at Site JLatitude:
IS: H- |N: "L IF: O IE: O ILongitu'de:
SPECIES INFORMATION
Species Code Abundance] QE | Vchr.| Ref.ID Individual Plant Bed Survey
CH?ZAR 2
VAAMS =
ROPE b 2
MNSP2 -
POz Z
PoTL- 2
pPrZo ]
NAEL [
ALG A 2
Travel Pattern
Plant Bed ID # 01
|Comments:
IATION
Substrate: Marl Canopy: QE Code: Reference ID;
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand D = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organlc 4=>60% 3 = Unknown referenced on attached map
§ = Gravel/Rock 1=Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 =Taken, varifiat
E = Emergent 4=>60%

S = Submersed
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jorennzaTON: M - AN WL = (o [14 /06
SITE INFORMATION ' SITE COORDINATES
[Prant Bed 1: J&—|Waterbady Name: - Center of the Bed
IBed Size: ( W OJ,) M\& /HO\}(“ Latitude:

ISubstrate: W Waterbody ID: Longitude:

IMar[? [ VO‘M"\, Total # of Species Max. Lakeward Extent of Bed
[}

High Organic? (O CanopyAbundance at Site JLatitude:

s L IN: P |F= O IE: Q ILongitude:

SPECIES INFORMATION :
Species Code Abundance] QE | Vchr.] Ref.ID Individual Plant Bed Survey

PO L T
CHZAR 7
VAAMZ, 2
NBCL |

PoPE !

Plant Bed ID # 01

Comments:

7. /S

[ REMINDER INFORMATION
[Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1= Present 1=<2% D = as defined Unique number or
2 = Silt w/Sand 0= absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand wiSilt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1= Present
6= Sand 0 = absent
Abundance: Voucher:

Overall Surface Cover 1=<2% 0 = Not Taken

N = Nonrooted floating 2=2-20% 1 = Taken, not varified

F = Floating, rooted 3=21-60% 2 = Taken, varifiet

E = Emergent 4=>60%

S = Submersed




Aquatic Vegetation Plant Bed Data Sheet

Page __ of

A

State of Indiana Department of Natural Resources

S = Submersed

ORGANIZATION:  \/ 2, R pATE: [, / |2 / Ob
. - A ) \o 1D
\ r T ~
L\ SITE INFORMATION SITE COORDINATES
A Waterbody Name:
Plant Bed ID: (/| A e \ AL Center of the Bed
[ o\ Vi v \QWC ek
Bed Size: LENL [VIOX k Latitude:
Substrate: io.‘j,«-a(?.\u\ Waterbody ID: Longitude:
|mari? | Total # of Species Max. Lakeward Extent of Bed
IHigh Organic? () CanopyAbundance at Site Latitude:
i T IN: O IF3 O IE: C) iLongituda:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.| Ref.ID Individual Plant Bed Survey
CH 2AR =
f O NN — )
A x,,fk"“"\ 2 o
FOFEG Z
Travel Pattern
Plant Bed ID # 01
Comments:
1y / I {\' =
-9 dg 92
- REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1= Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%
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ORGANZATION: '/ vy WL ferre (= /0
N L~ SITE INFORMATION SITE CODRDINATES
L, Waterbody M !
Plant Bad ID; s Center of the Bad
Bad Size: e i J JLatituce:
Subsirale: < -l Waterbody 1T Longituce:
Marl? Tolal # of Species Max. Lakeward Exlent of Bed
High Crganic? £~ CancpyAbundance at Site JLatibude:
5 ; i'“ ; E : ~y Il?: !,- E: |L0|‘!EI'DJ|H:
. SPECIES INFORMATION
Species Coda Abundance| OQFE | Vehr. | Rel 1D Individual Plant Bed Survey
1¢ A=
i ‘ —
| {j“-{‘r ;I'
:. : i"b.l,.“ }‘:[!, ‘ L ;‘,‘ 7
,..!i | .!‘ *',j;‘ ,,II
Travel Pattemn
Flant Bed ID & 01
Commants:
| L
Substrate: Warl Cancpy: QEF Code: Reference ID:
1= SClay 1 = Present 1= 2% 0 = as defined Uniique nuimnbsar or
|2 = Sit wiSand ® = ghaani 2= 2:-200% 1 = Spacies susps lerier b denobe speciic
3 = Bard wiSik 3 = 21-60% & = Genus suspechad Iocation ol & apacies;
4 = Hard Clay High Organic 4 == G0 3 = Unkrown referenced on altachad map
5 = GrawaliFogk 1 = Praseat
6 = Sand @ = absani
Abundance: Youcher;
Ovarall Surfase Cover 1= 2% 0 = Mot Taken
M =Manmooled fasking 2= 2-30% 1 = Taken, rot varificd
F = Flgaling, ropiad 3 = M-60°% 2 = Takoon, varifa
E = Emargam 4 = > 6%
5 = Submicrsed




S = Submersed

Aquatic Vegetation Plant Bed Data Sheet Page ___of
State of Indiana Department of Natural Resources
ORGANIZATION:  \/ = \ WL oare: [, /13 /O
|2, SITE INFORMATION SITE COORDINATES
b4 Waterbody Name:
Plant Bed ID: [ e e Center of the Bed
Bed Size: LOTR 7YX Latitude:
[
Substrate: (1A ay Waterbody ID: Longitude:
Mari? | O |votal # of Species Max. Lakeward Extent of Bed
High Organic? 0 CanopyAbundance at Site Latitude:
S s JN‘. @, IFI r{ lE O |Longitude:
SPECIES INFORMATION
Species Code | Abundance] QE | Vchr.| Ref.ID Individual Plant Bed Survey
WA R 2
Travel Pattern
Plant Bed ID # 01
Comments:
Tyt ( j,‘.; L
| 4 t_v:, ) 4 ‘/
!
[~ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 =Present =<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4 =>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiet
E = Emergent 4=>60%
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Aquatic Vegetation Plant Bed Data Sheet
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ORGANIZATION: \/ < bV oV | DATE: [ / (2 [0
T ] J ! )
[ H SITE INFORMATION SITE COORDINATES
X Waterbody Name:
JPlam Bed ID: (7 g | . | s Center of the Bed
| Al IVIoX
Bed Size: - L Latitude:
Substrate: (1l .l»_u Waterbody 1D: Longitude: ,
Marl? | © |votal # of Species Max. Lakeward Extent of Bed
High Organic? O CanopyAbundance at Site 7 Latitude:
i |N: () IF: O IE: O Longitude:
SPECIES INFORMATION
Species Code Abundance|] QE | Vchr.] Ref.ID Individual Plant Bed Survey
H 7 :‘;"‘1‘ \‘_ J 1_,1*;,
O\ =/ -~
-\'i;r; \ \~ {_:-(D 2/’
o€ P2 [ _
Travel Pattern
Plant Bed ID # 01
Comments:
REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present =<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
|5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiet
E = Emergent 4=>60%
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. e T, : s TR
ORGANIZATION: |/ 2 _ A W L oate: (4 /13 /D6
— ) /
| "~~1 SITE INFORMATION SITE COORDINATES
/% Waterbody Name:
Plant Bed ID: ) 5 e e Center of the Bed
n L a\a TN X _
Bed Size: ~ Latitude:
Substrate: ‘;ELVLV\ )U . |Waterbody ID: Longitude:
7\
|Mmari? f ' |Total # of Species Max. Lakeward Extent of Bed
High Organic? O CanopyAbundance at Site Latitude:
S IN: - ]F: @) |E: s iLongitude:
SPECIES INFORMATION
Species Code Abundance] QE | Vchr.] Ref.ID Individual Plant Bed Survey
MLTTE f
[ —
VAAMM? 2
CR7ZAR 2
), M —_
FPOYE (- i
Oy £ V=
YO CK3E [
PoPWH
Travel Pattem
Plant Bed ID # 01
Comments:
)
JS B~
—REMINDER INFORMATION
Substrate: Mari Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organ<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>