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CHAPTER 1 Introduction

The Presque Isle Wilderness Waters Program results from the efforts of the Presque Isle
Town Lakes Committee, an organization that has been active since 2005. The Lakes Committee
views stewardship of lakes as an ongoing endeavor that is integrated, coordinated, and
administered by the Lakes Committee. This broader perspective accommodates the appropriate
range of geographic scales from which to approach lake stewardship: a discrete “lake specific”
focus that goes hand-in-hand with waterscape-wide awareness.

This aquatic plant management plan addresses Van Vliet Lake. Despite this specificity, it
maintains the waterscape perspective crucial to effective lake stewardship. This is especially
important when it comes to preventing introduction and establishment of aquatic invasive species
(AIS). The closely related Wilderness Waters Adaptive Management Plan (Stine et al., 2022)
offers additional overarching waterscape level inspection that allows greater opportunity and
efficiency in water resource management and education.

A systematic survey of aquatic plants using the Wisconsin Department of Natural
Resources (WDNR) “point-intercept” method was an important underpinning of this aquatic
plant management plan. An analysis of the plant data along with water quality and other lake
information allowed the preparation of the plan.

Aquatic plants rarely get the respect they merit, although this is slowly changing. We still
call an aquatic plant bed a “weed bed.” Many aquatic plants have “weed” in their names (e.g.,
duckweed, pondweed, or musky weed). Likely this term was borrowed from “seaweed” and not
intended as derogatory, but in today’s use, “weed” connotes an unwanted, aggressively growing
plant. Such is not the case for the vast majority of aquatic plants. In fact, aquatic plants are a vital
part of a lake ecosystem, recycling nutrients, providing vertical and horizontal structure, and
creating habitat for animal life. Invertebrates, including crustaceans and insects, live on or within
this “aquatic forest.” Fish find food and shelter within aquatic plant beds. Waterfowl eat parts of
plants directly as well as feed on invertebrates associated with the plants. Muskrats eat aquatic
plants and particularly love cattails and bulrushes. Otter and mink hunt invertebrates and small
vertebrates within the shelter of submergent and emergent beds. In shallow water, great blue

herons find fishes among the plants.

Wilderness Waters Program — Van Vliet Lake Page 1




In lakes that receive an excess of nutrients (particularly from fertilizers or leaking septic
tanks), plant growth can become too lush or dominated by only a few species. As these abundant
plants die, their decomposition can depress dissolved oxygen levels and diminish suitability for
fish. Algae can respond rapidly to nutrient influxes and create nuisance conditions. These
phenomena can cause humans to view all aquatic plants in a negative light.

On another negative front, non-native plant species, transported on boats and trailers or
dumped from home aquariums, private ponds and water gardens may come to dominate a water
body to the exclusion of a healthy diversity of native species. Eurasian water-milfoil
(Myriophyllum spicatum) is one of the invasive plant species capable of this kind of population
boom. Fortunately, this kind of rampant growth of aquatic invasive plants does not always occur.
On occasion, even a native plant species can exhibit rampant growth and results in a population
that is viewed by some as a recreational nuisance. The Southern Naiad (Najas guadalupensis)
has exhibited this kind of behavior in some northern Wisconsin Lake.

For most lakes, native aquatic plants are an overwhelmingly positive attribute, greatly
enhancing the aesthetics of the lake and providing good opportunities for fishing, boating,
swimming, snorkeling, sight-seeing, and hunting. In some lakes even the presence of an aquatic
invasive plant species is not a significantly negative phenomenon.

When it comes to aquatic plant management, it is useful to heed the mantra of the medical
profession: “First, do no harm.” It is both a social and scientific convention that aquatic plant
management is more effective and beneficial when a lake is considered as an entire and
integrated ecosystem. Anyone taken to curtail specific plant population (for example, herbicide
use to treat Eurasian water-milfoil) will invariably impact other desirable native species. Rare
plants, important habitats, or culturally significant plants (such as wild rice) should always be
given careful consideration and protection.

Anyone involved in aquatic plant management should be aware that a permit may be
required to remove, add, or control aquatic plants. In addition, anyone using Wisconsin’s lakes
must comply with the “Boat Launch Law” that addresses transport of aquatic plants on boat
trailers and other equipment. A good review of the laws, permits, and regulations that affect
management and behavior surrounding aquatic plants can be found in the WDNR guidelines
called Aquatic Plant Management in Wisconsin.!

In preparing this plan, we followed guidelines in Aquatic Plant Management in
Wisconsin. The resulting plan is an adaptive plan (Walters, 1986). Simply put, it will be

U http:/fwww4.uwsp.edu/cnr/uwexlakes/ecology/APM/APMguideFull2010.pdf
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modified as new information becomes available. The WDNR Guidance document outlines three
objectives that may influence preparation of an aquatic plant management plan. Currently, the
principle motivation for this plan lies in the first three objectives:
e Protection - preventing the introduction of nuisance or invasive species into waters where
these plants are not currently present;
e Maintenance - continuing the patterns of recreational use that have developed historically
on and around a lake; and
e Rehabilitation - controlling an imbalance in the aquatic plant community leading to the
dominance of a few plant species, frequently associated with the introduction of invasive
non-native species.

During projects with the WDNR Planning Grant Program and through past efforts, Town
Lakes Committee has followed the seven-step plan outlined in the Guidance Document for
developing an aquatic plant management plan:

1. Goal setting — Getting the effort organized, identifying problems to be addressed, and
agreeing on the goals;

2. Inventory — Collecting baseline information to define the past and existing conditions;

3. Analysis — Synthesizing the information, quantifying and comparing the current conditions
to desired conditions, researching opportunities and constraints, and setting directions to
achieving the goals;

4. Alternatives — Listing possible management alternatives and evaluating their strengths,
weaknesses and general feasibility;

5.Recommendations — Prioritizing and selecting preferred management options, setting
objectives, drafting the plan;

6. Implementation — Formally adopting the plan, lining up funding, and scheduling activities
for taking action to achieve the goals;

7. Monitor & Modify — Developing a mechanism for tracking activities and adjusting the plan
as it evolves.

Besides this introductory chapter, this plan is organized in six Chapters. The study area is
described in Chapter 2. Chapter 3 states the purpose and goals for the plan. Chapter 4 presents an
inventory and analysis of information that pertain to the plan including the results of the aquatic
plant survey. Chapter 5 provides recommendations that support the overall goals and establish
the stewardship component of plan. Finally, Chapter 6 presents actions and objectives for
implementing the plan. Three appendices complete this document. Appendix A contains
literature cited, Appendix B contains tables and figures for the aquatic plant survey, and
Appendix C contains a Review of Van Vliet Lake Water Quality. Appendix D contains the Lake
Shoreland and Shallows Habitat Monitoring Report. Appendix E contains the Aquatic Invasive
Species Report from.
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CHAPTER 2 Study Area

Presque Isle Township is one of the northern-most townships in Vilas County, Wisconsin.
Presque Isle Township’s northern border is shared with the State of Michigan. In fact some of
the Presque Township lakes lie on the state border. The location of the subject of this APM Plan
(Van Vliet Lake) is shown in Exhibit 1 along with other lakes in Presque Isle Township that have

had point-intercept aquatic plant surveys conducted. Exhibit 2 is an aerial view of Van Vliet

Lake.

Statemne Lake

South Branch
Presque Isle River

Horsehead Lake

" Presque Isle Lake

Armour Lake
Annabelle Lake
Rudolph Lake

North Crab Lake

Katinka Lake Avervill Lake
Carfin Lake Lyhx Lake

2 .
Van Viiet Lake crmbLake.

5
Papoose Lake
Little Crab Lake

»

Anne Lake Round Lake

Rice Creek

Big Lake

Cathaline Lake o 4 \
sol T S Little y
‘ i ¥ Harsehead Lake Oxbow Lake
X T~

Mabel Lake

Exhibit 1. Presque Isle Township
L lakes on which point-intercept aquatic
A plant surveys have been conducted.

Little Presque Isle

Twin Island Lake

Lone Pine Lake © Dunn Lake

Beaver Lake

Red Bass Lake

McCullough Lak

Morton Lake

S

Wildcat Lake

Wilderness Waters Program — Van Vliet Lake

Page 4




“Almost an island” is the literal translation of the French phrase “Presque Isle.” Early
French missionaries, perhaps disoriented by the preponderance of water in this north central
Wisconsin landscape applied the name, “Presque Isle” to describe an area where the water
seemed to dominate the land. The French visitors and Native Americans certainly recognized this
landscape as special. Modern ecologists and recreationists share this view. The region that
includes the Township of Presque Isle, Wisconsin is an ecological landscape marvelously rich in
surface waters. Aerial photography reveals a concentration of lakes and streams that is unique in
North America. Presque Isle Township has eighty-four lakes. The Presque Isle area could as

easily be termed a “waterscape” as a “landscape.”

Exhibit 2. Aerial photo
of Van Vliet Lake.
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Descriptive parameters for Van Vliet Lake are in Exhibit 3. It is a spring lake of about 230
acres and maximum depth of 20 feet. The shoreline development index values for six of the
Wilderness Waters Program lakes surveyed in 2019/2020 ranged from 1.3 to 3.7 (average = 2.1).
Van Vliet Lake has a SDI of 2.5. The shoreline development index is a quantitative expression
derived from the shape of the lake. It is defined as the ratio of the shoreline length to the length
of the circumference of a circle of the same area as the lake. A perfectly round lake would have
an index of 1. Increasing irregularity of shoreline development in the form of bays and
projections of the shore is shown by numbers greater than 1. For example, fjord lakes with
extremely irregularly shaped shorelines sometimes have SDI’s exceeding 5. A higher shoreline

development index indicates that a lake has relatively more productive littoral zone habitat.

Exhibit 3. Water Body Parameters
Water Body Name Van Vliet
County Vilas
Township/Range/Section T43N-RO6E-S16, 20, 21
Water Body Identification Code 2956800
Lake Type Spring
Surface Area (acres) 230
Maximum Depth (feet) 20
Maximum Length (miles) 1.1
Maximum Width (miles) 0.5
Shoreline Length (miles) 5.3
Shoreline Development Index 2.5
Total Number of Piers (2020 Shoreline) | 75
Number of Piers / Mile of Shoreline 14.1
Total Number of Homes (2021aerial) 68
Number of Homes / Mile of Shoreline 12.8
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Van Vliet Lake has one public access site. We observe a total of 75 piers on the shoreline
of Van Vliet Lake from the 2019 shoreland and shallows survey or about 14 piers per mile of

shoreline. The riparian area consists of both upland and wetland areas (Exhibit 4).

Exhibit 4.
Topographic Map of
Van Vliet Lake Area.

T ) S
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CHAPTER 3 Purpose and Goal Statements

This plan approaches aquatic plant management with a healthy dose of humility. We do
not always understand the causes of environmental phenomena or the effects of our actions to
manage the environment. With that thought in mind, we have crafted a statement of purpose and

goals for this plan:

Van Vliet Lake has a native aquatic plant community that was documented by a
point-intercept aquatic plant survey. This plant community is essential to, and
part of, a high quality aquatic ecosystem that benefits the human community.
The purpose of this aquatic plant management plan is to maintain a balanced,
high quality, and diverse native aquatic plant community for Van Vliet.

Supporting this purpose, the goals of this aquatic plant management plan are:

(1) Monitor and protect the native aquatic plant community;

(2) Prevent establishment of AIS and nuisance levels of native plants;

(3) Consider and evaluate the efficacy of active aquatic plant management; and
(4) Educate riparian owners and lake users on preventing AIS introduction,
reducing nutrient inputs that can alter the plant community, minimizing
physical removal of native riparian and littoral zone plants, and living with a
lake whose natural healthy state includes areas with abundant aquatic plants.

The purpose and goals are the foundation for the aquatic plant management plan presented
in this document. They inform the objectives and actions outlined in Chapter 5 and are the

principal motivation of Van Vliet Lake stewards.
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CHAPTER 4 Information and Analysis

Our efforts in the Wilderness Waters Program have compiled information about historical
and current conditions of the Van Vliet Lake ecosystem and its surrounding watershed. Of
particular importance to this aquatic plant management plan is the aquatic plant survey that was
conducted using the WDNR Protocol for Aquatic Plant Survey, Collecting, Mapping,
Preserving, and Data Entry (Hauxwell et al., 2010). The results of this comprehensive “point-
intercept” survey along with relevant components of other information are presented in this
chapter under nine respective subheadings: watershed, aquatic plant management history, aquatic
plant community description, fish community, water quality and trophic status, water use,

riparian area, wildlife, and stakeholders.

Part 1. Watershed

The Presque Isle Township waterscape sits on a large-scale watershed divide. Some of the
water drains north through the Presque Isle River system and eventually enters Lake Superior.
Some of the water drains into the Flambeau River system to the Mississippi River and to the
Gulf of Mexico. In fact there are two federal hydrologic sub-basins (designated by 8-digit HUC
codes) that include Presque Isle Township. The Black-Presque Isle Rivers sub-basin
(HUC#04020101) drains north to Lake Superior and the Flambeau River sub-basin
(HUC#0705002) drains southwesterly to the Mississippi River. The Black-Presque Isle Rivers
sub-basin contains two federal hydrologic sub-watersheds within Presque Isle Township: the
South Branch Presque Isle River sub-watershed (HUC#040201010303) and the Pomeroy Creek-
East Branch Presque Isle River sub-watershed (HUC#040201010301). The Flambeau River sub-
basin contains one sub-watershed within Presque Isle Township: the Rice Creek sub-watershed
(HUC#07050020103). Exhibit 5 illustrates these watersheds and the watersheds of the water
bodies subject to the Wilderness Waters Program studies. Van Vliet Lake is contained within the

South Branch Presque Isle River sub-watershed.
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Exhibit 5. Watersheds
of Presque lIsle
Township Area.

PRESQUE ISLE TWP.

Description: Portions of 3 federal hydrologic sub-watersheds are illustrated: (1) S.Br. Presque Isle River
(bounded by yellow), (2) Pomeroy Cr-E.Br. Presque Isle River (bounded by blue and yellow), and (3) Rice Cr.
(bounded by green, yellow, and blue). Also shown are the smaller watersheds of individual water bodies subject
to the Wilderness Waters studies (bounded by red and, in the case of Papoose Lake, bounded by white). White

dots show outlet points for the smaller watersheds.

The elevation in Presque Isle Township ranges from around 1,550 feet above sea level to
1,750 feet above sea level. A digital elevation model is provided as Exhibit 6 and shows the

relative elevations for the area with orange areas of the landscape being the highest elevations

and greens and blues being the lowest elevations.
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The watershed (drainage basin) is all of the land and water areas that drain toward a
particular river or lake. A water body is greatly influenced by its watershed. Watershed size,
topography, geology, land use, soil fertility and erodibility, and vegetation are all factors that
influence water quality. The Van Vliet Lake watershed is about 1,420 acres. The cover types in
the watershed are presented in Exhibit 7. Forest and surface water comprise the largest
components. Soil group B is most prevalent (64%), followed by group D (31%), while group A
makes up a very small percentage (5%) of the watershed. Soil group A has the highest
infiltration capacity, and the lowest runoff potential. Conversely, soil group D has the lowest
infiltration capacity, and the highest runoff potential. The watershed to lake area ratio is 6:1.
Water quality often decreases with an increasing ratio of watershed area to lake area. As the
watershed to lake area increases there are more sources and amounts of runoff. In larger
watersheds, runoff water can leach more minerals and nutrients and carry them to the lake. The

runoff to a lake (such as after a rainstorm or snowmelt) differs greatly among land uses. Forest
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cover is the most protective as it exports much less soil (through erosion) and nutrients (such as

phosphorus and nitrogen) to the lake than agricultural or urban land use.

Exhibit 7. Cover Types and Soil Groups of the Van Vliet Lake Watershed.

Cover Type Acres Percent

Agriculture 19.8 1.4
Commercial 0 0
Forest 754.9 53.1
Grass/Pasture 0 0
High-density Residential 0 0
Low-density Residential 112.7 7.9
Water 534.7 37.6
Total 1422.1 100.0

Soil Hydrologic Soil Groups - Soils are classified by the Natural Resource
Group | AACTeS | PerCent | ot potential The four Hydrologic Solls Groups are A, B, C and

D. Where A has the smallest runoff potential and D the greatest.

Group A is sand, loamy sand or sandy loam types of soails. It has low
A 69.4 4.9 runoff potential and high infiltration rates even when thoroughly wetted.

’ : They consist chiefly of deep, well to excessively drained sands or gravels
and have a high rate of water transmission.

Group B is silt loam or loam. It has a moderate infiltration rate when
B 905.4 63.7 thoroughly wetted and con_sists ch_ieﬂy'or moderately o_|eep to deep,

' ' moderately well to well drained soils with moderately fine to moderately
coarse textures.

Group C soils are sandy clay loam. They have low infiltration rates when
C 0 0 thoroughly wetted and consist chiefly of soils with a layer that impedes
downward movement of water and soils with moderately fine to fine

structure.
Group D soils are clay loam, silty clay loam, sandy clay, silty clay or clay.
This soil has the highest runoff potential. They have very low infiltration
D 447.3 31.5 rates when thoroughly wetted and consist chiefly of clay soils with high

' ' swelling potential, soils with a permanent high water table, soils with a
claypan or clay layer at or near the surface and shallow soils over nearly
impervious material.
*(USDA, Natural Resources Conservation Service, 1986)
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Part 2. Aquatic Plant Management History

Over the years, the abundance of native vegetation in Van Vliet Lake has caused concern
for recreational activities among some riparian owners. At least two herbicide application
permits were issued by the WDNR to Van Vliet Lake Association and records indicate that the
Lake Association conducted herbicide applications, under WDNR supervision in 1967 and 1986
(Czarny, 2014). Anecdotally, there have been later applications, though no records exist.
Additionally, the Van Vliet Lake Association purchased a small plant harvester in 1971 and
engaged in spot nuisance plant harvesting for 25+ years. In 2006, the WDNR issued a single
land-owner harvest permit (Czarny, 2014). Three point-intercept aquatic plant surveys have been
conducted at Van Vliet Lake: 2008, 2013, and 2019 and the findings from these surveys are
discussed in the next section (Part 3). In 2013, additional plant monitoring was conducted as part
of an effort to explore plant harvesting feasibility for recreational navigation (Heath, et al, 2015).
Subsequent to that time, no WDNR permits for mechanical harvesting have been obtained and
no mechanical harvesting has taken place on Van Vliet Lake for the purpose of maintaining
recreational boating navigational lanes. According to one Van Vliet Lake Association member,

higher water in recent years has provided some relief from high plant density.

Part 3. Aguatic Plant Community Description

Why do lakes need aquatic plants? In many ways, they are underwater forests. Aquatic
plants provide vertical and horizontal structure in the lake just like the many forms and variety of
trees do in a forest. Imagine how diminished a forest’s biodiversity becomes in the advent of a
clear-cut. Similarly, a lake’s biodiversity in large part depends on a diversity of plants.

Aquatic plants are beneficial in many ways. Areas with plants produce more food for fish
(insect larvae, snails, and other invertebrates). Aquatic vegetation offers fish shelter and
spawning habitat. Many submerged plants provide food for waterfowl and habitat for insects on
which some waterfowl feed. Aquatic plants further benefit lakes by producing oxygen and
absorbing nutrients (phosphorus and nitrogen) from runoff. Aquatic plants also protect
shorelines and lake bottoms by dampening wave action and stabilizing sediments.

The distribution of plants within a lake is generally limited by light availability, which is,
in turn, controlled by water clarity. Aquatic biologists often estimate the depth to which rooted
aquatic plants can exist as about two times the average Secchi clarity depth. For example, if the
average Secchi depth is eight feet then it is fairly accurate to estimate that rooted plants might

exist in water as deep as sixteen feet. At depths greater than that (in our hypothetical example),
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light is insufficient for rooted plants to grow. In addition to available light, the type of substrate
influences the distribution of rooted aquatic plants. Plants are more likely to be found in muddy
or soft sediments containing organic matter, and less likely to occur where the substrate is sand,
gravel, or rock. Finally, water chemistry influences which plants are found in a body of water.
Some species prefer alkaline lakes and some prefer more acidic lakes. The presence of nutrients
like phosphorous and nitrogen also influence plant community composition.

As mentioned earlier, non-native invasive plant species can reach high densities and wide
distribution within a lake. This diminishes the native plant community and the related habitat. At
times, even a native plant species can reach nuisance levels with respect to certain kinds of
human recreation. These cases may warrant some kind of plant management. It should be noted
that herbicides and some other plant management can be expensive and results are by no means
permanent. Long-term outcomes of these manipulations are difficult to predict. In addition,
permits are required in many cases of aquatic plant management.

Aquatic plant surveys have been conducted on Van Vliet Lake by aquatic plant specialists
in 2005, 2008, 2013, and 2019. The 2005 study was completed via surveying transects while the
2008, 2013, and 2019 surveys followed the WDNR point-intercept protocol and methodology.
This formal survey assesses the plant species composition on a grid of several hundred points
distributed evenly over the lake. Using latitude-longitude coordinates and a handheld GPS unit,
scientists navigate to the points and use a rake mounted on a pole or rope to sample plants. Plants
are identified, recorded and put into a dedicated spreadsheet for storage and data analysis. This
systematic survey provides baseline data about the lake.

Because Van Vliet Lake has been surveyed three times using the WDNR point-intercept
protocol, we are able to identify differences in the plant community that have resulted over the
years. Changes in a lake environment might manifest as loss of species, change in species
abundance or distribution, difference in the relative composition of various plant life forms
(emergent, floating leaf, or submergent plants), and/or appearance of an AIS or change in its
population size. Human activities such as aquatic plant management may also influence changes
in the aquatic plant community. Monitoring can track such changes and provide valuable insight
on which to base management decisions. In the remainder of this section (Part 3) we provide a
report of the findings of the 2019 point-intercept aquatic plant survey. Table 1 displays summary
statistics for the survey and Table 2 provides a list of the species encountered, including common
and scientific name along with summarizing statistics. We also summarize the aquatic plant

findings for the 2008, 2013 and 2019 surveys. Supporting tables and figures for the aquatic plant
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surveys are provided in Appendix B. Table 3 provides a comparison of statistics from all three
survey years.

Species richness refers to the total number of species recorded. We recorded 45 species of
aquatic plants.? Of these, 36 were collected at sampling sites and the others were observed from
the boat. The number of species encountered at any given sample point ranged from 0 to 7 and
216 sample points were found to have aquatic vegetation present. The average number of species
encountered at these vegetated sites was 2.53. The actual number of species encountered at each
of the vegetated sites is graphically displayed on Figure 1. Plant density is estimated by a “rake
fullness” metric (3 being the highest possible density). These densities (considering all species)
are displayed for each sampling site on Figure 2. The rake fullness is frequently at the lowest
category in the 2019 data from Van Vliet Lake.

The maximum depth of plant colonization is 13 feet (Table 1 and Figure 3). Rooted
vegetation was found at 216 of the 284 sample sites with depth < the maximum depth of plant
colonization (76.06% of sites). These sites are displayed as a black dot within a circle on Figure
4. This indicates that although availability of appropriate depth may limit the distribution of
plants, it is not the only habitat factor involved. Substrate is another feature that influences plant
distribution (e.g., soft substrate often harbors more plants than hard substrate). Figure 5 presents
the substrates encountered during the aquatic plant survey (mud, sand, or rock).

Table 2 provides information about the frequency of occurrence of the plant species
recorded in the lake. Several metrics are provided, including total number of sites in which each
species was found and frequency of occurrence at sites < the maximum depth of rooted
vegetation. This frequency metric is standardized as a “relative frequency” (also shown in Table
2) by dividing the frequency of occurrence for a given species by the sum of frequency of
occurrence for all plants and multiplying by 100 to form a percentage. The resulting relative
frequencies for all species total 100%. The relative frequencies for the plant species collected
with a rake are graphically displayed in descending order on Figure 6 (data for both 2013 and
2019 are included for comparison). This display shows that flat-stem pondweed (Potamogeton
zosteriformis) had the highest relative frequency followed by common waterweed (Elodea
canadensis). The lowest relative frequencies are at the far right of the graph. Figure 7 shows the

distribution of floating and emergent plant forms in the lake. As examples of individual species

2 Ifyou are interested in learning more about the plant species found in the lake, visit the University of Wisconsin

Stevens Point Freckmann Herbarium website at: http://wisplants.uwsp.edu/ or obtain a copy of “Through the
Looking Glass (A Field Guide to the Aquatic Plants in Wisconsin).”
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distributions, we show the occurrences of a few of the most frequently and least frequently
encountered plants in Figures 8-13.

Species richness (total number of plants recorded at the lake) is a measure of species
diversity, but it doesn’t tell the whole story. As an example, consider the plant communities of
two hypothetical ponds each with 1,000 individual plants representing ten plant species (in other
words, richness is 10). In the first pond each of the ten species populations is comprised of 100
individuals. In the second pond, Species #1 has a population of 991 individuals and each of the
other nine species is represented by one individual plant. Intuitively, we would say that first pond
is more diverse because there is more “even” distribution of individual species. The “Simpson
Diversity Index” takes into account both richness and evenness in estimating diversity. It is
based on a plant’s relative frequency in a lake. The closer the Simpson Diversity Index is to 1,
the more diverse the plant community. The Simpson Diversity Index for Van Vliet Lake aquatic
plants is 0.89 (Table 1) which indicates a diverse aquatic plant community.

Another measure of floristic diversity and quality is the Floristic Quality Index (FQI).
Floristic quality is an ass