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| . | NTRODUCTI ON

A study of the aquatic macrophytes (plants) in Easton Lake was
conducted during August 2001 by Water Resources staff of the West
Central Region - Departnment of Natural Resources (DNR) and Adans
County Land Conservation Departnent Staff. This was the first
guantitative vegetation study of Easton Lake by the DNR

A study of the diversity, density, and distribution of aquatic
plants is an essential conponent of understanding a | ake due to
the inmportant ecological role of aquatic vegetation and the
ability of the vegetation to characterize the water quality
(Denni son et al. 1993).

Ecol ogical Role: Al other life in the | ake depends on the
plant life (including algae) - the beginning of the food chain.
Aquatic plants provide food and shelter for fish, wildlife, and
the invertebrates that in turn provide food for other organi sns.
Plants inprove water quality, protect shorelines and the | ake
bottom add to the aesthetic quality of the | ake and i npact
recreation

Characterize Water Quality: Aquatic plants serve as
i ndicators of water quality because of their sensitivity to water
gual ity paraneters, such as water clarity and nutrient |evels
(Denni son et. al. 1993).

The present study was conducted as part of a water quality
assessnment of Easton Lake and the Canpbell Creek Watershed. The
study will also provide information that is inportant for

ef fective managenent of the |ake: fish habitat inprovenent,
protection of sensitive wildlife areas, aquatic plant managenent,
and water resource regulations. The baseline data that it
provides will be conpared to future macrophyte inventories and

of fer insight into any changes occurring in the |ake.

Background and Hi story: Easton Lake is a 24-acre inpoundnent
on Canpbell Creek in southern Adans County, Wsconsin. Easton
Lake has a maxi num depth of 10 feet and an average depth is 5
feet. The watershed of Easton Lake enconpasses 13,440 acres;
this means that the water eventually entering Easton Lake, drains
from 13,440 acres. This gives a drainage area:lakes size ratio
of 560:1. Lakes with drainage areal/l ake size ratios greater than
10:1 tend to have water quality problens (Field 1994). The
wat ershed is used primarily for agriculture (Klish 2000).

Easton Lake was created as a mllpond in 1855. 1In 1978, the
residents on Easton Lake forned a Lake District and have
sponsored projects for the managenent of the | ake.



1. METHODS

Fiel d Met hods

The study design was based primarily on the rake-sanpling nethod devel oped by
Jessen and Lound (1962), using stratified random pl acenent of the transect
lines. The shoreline was divided into 13 equal segnents and a transect,

per pendi cul ar to the shoreline, was randomy placed w thin each segnent, using
a random nunbers table. Because of the shall owness of the upper end of the

i mpoundnent, the research boat could not navigate the upper end and transects
6-10 were elimnated. The upper end of the inmpoundnent has likely silted in
significantly since the maps were made.

One sanmpling site was randomy |ocated in each depth zone (0-1.5 ft., 1.5-5
ft. and 5-10ft.) along each transect. Using a |ong-handled, steel, thatching
rake, four rake sanples were taken at each sanmpling site. The four sanples
were taken from each quarter of a 6-foot dianeter quadrat. The aquatic plant
speci es that were present on each rake sanple were recorded. The species
recorded include aquatic vascular plants and several types of al gae that have
nor phol ogi es simlar to vascular plants, such as nuskgrass and nitella.

Each species was given a density rating (0-5) based on the nunber of rake
sanpl es at each sanpling site on which it was present.

A rating of 1 for each species present on one rake sanple;

A rating of 2 for each species present on two rake sanpl es;

A rating of 3 for each species present on three rake sanples;

A rating of 4 for each species present on four rake sanpl es;

A rating of 5 indicates that a species was abundant on all rake sanpl es at
that sanpling site.)

The presence of filanmentous al gae was recorded. The sedinment type at each
sanpling site was al so recorded. Visual inspection and periodic sanples were
t aken between transect lines in order to record the presence of any species
that did not occur at the sanpling sites. Specinens of all plant species
present were collected and saved in a cooler for |ater preparation of voucher
speci mens. Nonencl ature was according to d eason and Cronqui st (1991).

The type of shoreline cover was recorded at each transect. A section of
shoreline, 50 feet on either side of the transect intercept with the shore and
30 feet back fromthe shore, was evaluated. The percentage of each cover type
within this 100' x 30' rectangle was visually estimated and verified by a
second researcher.

Data Analysis

The percent frequency of each species was cal cul ated (nunber of sanpling sites
at which it occurred / total nunber of sanpling sites) (Appendix I).

Rel ative frequency was cal cul ated based on the nunber of occurrences of a
species relative to total occurrence of all species (Appendix |I). The nean
density was cal cul ated for each species (sumof a species' density ratings /
nunber of sanpling sites) (Appendix Il1). Relative density was cal cul at ed
based on a species density relative to total plant densities. A "mean density
where present” was cal cul ated for each species (sum of a species' density
ratings / nunmber of sanpling sites at which the species occurred) (Appendix
I1). The relative frequency and rel ative density was sumred to obtain a

dom nance val ue (Appendix Il11). Species diversity was nmeasured by cal cul ating
Si npson's Diversity Index (Appendix 1).
I11. RESULTS

PHYSI CAL DATA

LAKE MORPHOVETRY - The norphonetry of a lake is an inportant
factor in determning the distribution of aquatic plants. Duarte
and Kal ff (1986) found that the slope of the littoral zone could
explain 72% of the observed variability in the growh of
subnerged plants. GCentle slopes support nore plant grow h than
steep sl opes (Engel 1985).



Easton Lake has a narrow i npoundnent with gradual ly sl oped
littoral zone in the upper end and sone steeply sloped littoral
zone in the lower end (Appendix V). The gradually sl oped areas
of the littoral zone should favor plant grow h.

SEDI MENT COMPCSI TI ON - Many species of plants depend on the
sediment in which they are rooted for their nutrients. The
richness or sterility and texture of the sedinment will determ ne
the type and abundance of nacrophyte species that can survive in
a |l ocation.

Silt, an internedi ate density sedi nent, was the predom nant
sedi nent in Easton Lake, especially in the deeper zones (Table
1). The availability of mneral nutrients for growh is highest
in sedinents of internediate density, such as silt (Barko and
Smart 1986.

Sand and silt m xtures were common in the shall ow depth zone
(Table 1).

Table 1. Sedinent Conposition in Easton Lake, 2001

Sedi ment Type 0-1.5" |1.5-5" | 5-10 Per cent of
Depth | Depth | Depth all Sanple

Sites
Sof t Silt 62% 83% 100% 79%
Sedi nent s | Muck 12% 5%
Si |t/ Mick 17% 5%
M xed Sand/ Si | t 25% 10%
Sedi nent s

All sedi nment types supported vegetati on.

SHORELI NE LAND USE - Land use practices can strongly inpact
the aquatic plant community and, therefore, the entire aquatic
community. These practices can directly inpact the plant
communi ty through increased sedinentation from erosion, increased
nutrient input fromfertilizer run-off and soil erosion and
i ncreased toxics fromfarm and and urban run-off.

Woded cover was the nost frequently encountered shoreline cover
at the transects on Easton Lake and had the hi ghest nean coverage
(Table 2). Native herbaceous, shrub, cultivated | awmn and eroded
soil cover was also commonly encountered. Cultivated |awn
occurred at half of the sites and had a hi gh nean coverage.

Based on coverage at the transect sites, cultivated | awn covered
over a quarter of the shoreline (Table 2).

Table 2. Shoreline Land Use



Cover Type Frequency of Mean %
Qccurrences Cover age
at Transects

Nat ur al Wooded 75% 44%

Shoreline | Native 62% 12%

Her baceous

Shr ub 25% 4%
D sturbed |Cultivated Lawn 50% 29%
Shoreline |Hard Structures 12% 2%

Er oded Soi | 25% 8%

Coverage of natural shoreline (wooded, native herbaceous, shrub)
was found at 88% of the sites and covered 60% of the shoreline.
D sturbed shoreline (cultivated | awm, hard structures and eroded
soil) was found at 75% of the sites and had a coverage of 39%
over the shoreline (Table 2).

MACROPHYTE DATA

SPECI ES PRESENT
O the 13 species of plants found in Easton Lake, 1 was an
energent species, 2 were floating-|leaf species and 10 were
subner gent species (Table 3). No threatened or endangered
speci es were found.

One non-native species, Potanpbgeton crispus, was found.



Tabl e 3. Easton Lake Aquatic Plant Species

Scientific Nanme Conmon_Nane |. D Code
Ener gent Speci es

1) Typha latifolia L. conmon cattail typla
Fl oati ng-|eaf Species

2) Lemma minor L. snmal | duckweed | enmi

3) Wl ffia colunbiana Karsten. common wat er neal wol co
Subner gent Speci es

4) Ceratophyl |l um derer sum L. coont ai | cerde
5) El odea canadensis M chx. conmon wat er weed el oca
6) Myriophyl |l um sibiricum Komar ov. common water mlfoil nyrsi

7) Potanmogeton crispus L. curly pondweed pot cr

8) Pot anpbgeton pectinatus L. sago pondweed pot pe
9) Pot anpgeton pusillus L. smal | pondweed pot pu
10) Ranuncul us longirostris Godron. white water crowfoot ranlo
11) Pot anpgeton zosteriform s Fern. fl at st em pondweed pot zo
12) Vallisneria aneri cana M chx. wild celery val am
13) Zosterella dubia (Jacq.) Small. wat er stargrass zosdu

FREQUENCY OF OCCURRENCE
El odea canadensis was the nost frequently occurring species in
Easton Lake, (95% of sanple sites) (Figure 1). Ceratophyl!lum
denmersum Lemma m nor and Wl ffia col unbi ana were al so commonl y
occurring species, (74% 68% and 63%.

Figure 1. Macrophyte frequencies in Easton Lake
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DENSI TY
El odea canadensis was al so the species with the hi ghest nean
density in Easton Lake (3.42 on a density scale of 0-4) (Figure
2).
Figure 2. Densities of macrophytes in Easton Lake, 2001
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canadensis occurred it grew at an above average density in Easton
Lake (Appendix Il). Ceratophyllum denmersum Lema m nor,

Pot anpbget on pusillus and Wl ffia col unbi ana were other species in
Easton Lake that had above average ‘densities where present’,
indicating that they grew at above average densities (Appendi X

).



DOM NANCE
Combining rel ative frequency and rel ative density into a
Dom nance Val ue indi cates how dom nant a species is within the
macr ophyte community (Appendix I11). Based on the Dom nance
Val ue, El odea canadensis was the dom nant species in Easton Lake
(Figure 3). Ceratophyllum denmersum and Lemtrma m nor were sub-
dom nant.

Ceratophyllum

Other species

Elodea

Figure 3. Dom nance wthin the macrophyte community, of the nost
preval ent macrophytes in Easton Lake, 2001.

DI STRI BUTI ON
Aquati c macrophytes occurred t hroughout Easton Lake, at all of
the sanple sites, to a maxi mumdepth of 9 feet. Ceratophyl!lum
denmer sum and El odea canadensis occurred at the maxi num rooting
dept h.

The 0-1.5ft depth zone had the greatest anount of plant grow h.
The highest total occurrence and total density of plant growth
was recorded in the 0-1.5ft zone and decreased with increasing
depth (Figure 4). The highest nean nunber of species per site
was also found in the 0-1.5ft zone (Figure 5).
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Figure 5. Mean nunber of species per site in Easton Lake, by
depth zone.

The mean nunber of species occurring at the sanpling sites was
3. 63.

As the dom nant species, Elodea canadensis was found throughout
the | ake and was the nost frequent and the dense species in al
depth zones. E. canadensis and the sub-dom nant speci es,

Cer at ophyl | um denmersum occurred at their highest frequency and
density in the 5-10 foot depth zone. Two ot her sub-dom nants,



t he duckweeds:

Lemma m nor and Wbl ffia col unbi ana, occurred at

t heir highest frequency and density in the shall ow zone and

decreased w

th increasing depth (Figure 6, 7).

Figure 6. Frequency of occurrence of the nost preval ent

100% O

Frequency of Occurrence

80% -
VA /

—e9—Elodea
—— Ceratophyllum

—/—Lemna
Wolffia

60% -
40% A
20%
0%
Zonel Zone2 Zone3
Depth Zone

macr ophytes in Easton Lake, by depth zone.
Figure 7. Density of the nost preval ent macrophytes by depth
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The sub-dom nant species occurred throughout Easton Lake al so.

THE COVMMUNI TY
Sinpson's Diversity Index was 0.82, indicating
A rating of 1.0 would nean that each plant in the

diversity.

an average




| ake woul d be a different species (the nost diversity
achi evabl e) .

The Aquatic Macrophyte Community | ndex (AMClI) devel oped by Wber
et. al. (1995) was applied to Easton Lake (Table 4). Val ues
between 0 and 10 are given for each of six categories that
characterize a plant community. The highest value for this index
is 60. AMC for Easton Lake is 31. This is below average (40)
for | akes in Wsconsin.

Table 4. Aquatic Macrophyte Community | ndex — Easton Lake
Cat egory Val ue
Maxi mum Rooting Depth (2.7 nmeters 4
%Littoral Zone 100% 10
Veget at ed
Si npson's Diversity 0. 82 8
# of Species 13 (no exotics) 4
% Subner gent Speci es 38% Rel . Freq. 5
% Sensitive Species 0% Rel ati ve Freq. 0
Total s 31

Ni chols (1998) recently outlined a nethod for evaluating the
pl ant comunity in a lake with regard to its disturbance
t ol er ance.

A coefficient of conservatism (C) is an assigned value, 0-10, the
probability that a species will occur in a relatively undisturbed
habitat. The Average Coefficient of Conservatismis the nmean of
the Coefficients of Conservatismfor each species found in a

| ake.

Floristic quality (FQ) is calculated fromthe Coefficient of
Conservatismand is a neasure of entire plant comunity’s
cl oseness to an undi sturbed condition.

When Nichols applied this netric to a sanple of 554 | akes

t hroughout W sconsin, the Average Coefficient of Conservatismfor
all Wsconsin | akes ranged froma |ow of 2.0 (the nost

di sturbance tolerant) to a high of 9.5 (|l east disturbance
tolerant) (Table 5).

The lowest Floristic Quality was 3.0 (the nost di sturbance

tolerant), the nean value was 22.2, and the high was 44.6 (the
| east disturbed) (Table 5).
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In the North Central Hardwoods Region (NCHR), the region in which
Easton Lake is |ocated, the Average Coefficient of Conservatism
mean was 5.6 and the Floristic Quality nmean was 20.9 (Table 5).

Table 5. Floristic Quality and Coefficient of Conservatism of Easton
Lake, Conpared to Wsconsin Lakes and Northern W sconsin Lakes.

(O Aver age Floristic Quality
Coef fi ci ent (FQ)
of
Conservati sm
W sconsin 5.5, 6.0, 16.9, 22.2,
Lakes * 6.9 27.5
NCHR * 5.2, 5.6, 17.0, 20.9,
5.8 24. 4
East on 4,33 15.01
Lake 2001
* - Values indicate the highest value of the |owest quartile, the nean and

the | owest val ue of the upper quartile.

The Average Coefficient of Conservatismfor Easton Lake was in
the |l owest quartile for all Wsconsin | akes anal yzed and for

| akes in the North Central Hardwood Region (Table 5). This
suggests that the aquatic plant conmunity in Easton Lake is anong
the group of lakes in Wsconsin that are nost tol erant of

di st ur bance.

The Floristic Quality of the plant community in Easton Lake was
also within the I owest quartile of Wsconsin | akes and North
Central Hardwood Lakes (Table 5). This suggests that Easton Lake
is within the group of lakes in Wsconsin and the North Central
Har dwood Regi on subject to the nost disturbance.

Di sturbances can be of many types:

1) Direct disturbances to the plant beds result from boat
traffic, plant harvesting, chenmical treatnents, the
pl acenent of docks and ot her structures, etc.

2) Indirect disturbances can be the result of factors that
i npact water clarity and thus stress species that are
nore sensitive: resuspension of sedinents, sedinentation
fromerosion, increased algae growh due to nutrient
I nput s.

3) Biological disturbances include the introduction of a
non-nati ve or invasive plant species, grazing froman
I ncreased popul ati on of aquatic herbivores, destruction
of plant beds by the fish population, etc.

V. DI SCUSSI ON

The | arge wat ershed of Easton Lake and the predom nant
agricultural use of the watershed could contribute abundant
nutrients to the |l ake. These nutrients would pronote abundant
al gae and pl ant grow h.
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The predom nance of silt sedinents, the shallow depths and the
gradual slope in the majority of the littoral zone would favor
aquatic plant growh in Easton Lake.

Aquatic plant growh occurred throughout Easton Lake, at al
sanpling sites, to a maxi mumdepth of 9 ft. The 0-1.5ft depth
zone had the greatest anount of plant growh. The highest total
occurrence of plants, highest total density of plants and

great est nmean nunber of species per sanple site occurred in this
depth zone. Filanentous al gae occurred at 89% of the sanple
sites, and at all sites at depths greater than 1.5ft.

El odea canadensis was the dom nant plant species in Easton Lake,
occurring throughout the | ake and dom nant in all depth zones.
Cer at ophyl | um dener sum and Lemma m nor were the sub-dom nant
macr ophyte species in Easton Lake. All prevalent species in
Easton Lake occurred throughout the |ake. Five aquatic plant
speci es, including the dom nant and all preval ent species, grew
at above average densities in Easton Lake.

Nearly all the aquatic plant species that occurred in Easton Lake
are species that are associated with water of high pH and

al kalinity (hard water) (N chols 1999). Mst of the aquatic

pl ant species in Easton Lake (including all dom nant and sub-

dom nant species) are tolerant of poor water clarity and prefer
soft sedinments (Nichols and Vennie 1991).

The Aquatic Macrophyte Community I ndex (AMCI) for Easton Lake was
31, indicating that the quality of the macrophyte community in
Easton Lake is bel ow average (40) for Wsconsin | akes. Sinpson's
Diversity Index (0.84) indicates that the macrophyte conmunity
had an average diversity. The nean nunber of plant species per
sanple site was 3. 63.

The Floristic Quality Index indicates that Easton Lake is within
the group of lakes in Wsconsin and in the North Central

Har dwoods Regi on of Wsconsin that are nost tolerant of

di sturbance. This suggests that Easton Lake is anong the group
of | akes that has been subjected to the nobst disturbance.

Easton Lake has sone protecting buffer of natural shoreline
(wooded, shrub and native herbaceous growth). Woded cover was

t he predom nant shoreline cover. However, cultivated | awn al so
had a hi gh nmean coverage, 29% of the shoreline. Based on
transect data, disturbed shoreline covers 39% of the shoreline on
East on Lake.

VI . CONCLUSI ONS

The aquatic plant comunity in Easton Lake is characterized by
average diversity, a high tolerance to disturbance and bel ow
average quality. Agquatic plants occurred throughout Easton Lake,
at above average densities, to a maxi mumdepth of 9 feet. The
greatest anount of plant growh was found in the 0-1.5ft. depth
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zone. Filanentous al gae was abundant.

El odea canandensis was the dom nant species within the Easton
Lake aquatic plant community, dom nating all depth zones.

Cer at ophyl | um dener sum and Lemma m nor were the sub-dom nant
species. The conposition of the aquatic plant conmunity in
Easton Lake is |likely determ ned by the soft sedi nents, poor
water clarity, high alkalinity (hard water) and high pH of the
wat er .

The | arge watershed in agricultural |and use, the shallow depth
of the | ake, the gradual slope over nuch of the | ake and the
favorable silt sedinents pronote al gae and pl ant grow h.

A healthy aquatic plant conmmunity plays a vital role within the

| ake community. This is due to the role plants play in

1) inproving water quality 2) providing valuable resources for

fish and wldlife 3) resisting invasions of non-native species

and 4) checking excessive gromh of tolerant species that could
crowd out the nore sensitive species and reduce diversity.

Macr ophyte conmunities inprove water quality in many ways:
1) trap nutrients, debris, and pollutants entering a water body;
2) absorb and break down sone poll utants;
3) reduce erosion by danping wave action and stabili zing
shorelines and | ake bottons;
4) renove nutrients that woul d otherw se be avail able for

al gae bl oons (Engel 1985).

Aquatic plant comrunities provide inportant fishery and wldlife
resources. Plants (including algae) start the food chain that
supports many levels of wldlife, and at the sane tine produce
oxygen needed by animals. Plants are used as food, cover and
nesting/ spawning sites by a variety of wldlife and fish (Table

6) .

Conmpared to non-vegetated | ake bottons, nmacrophyte beds support
| arger, nore diverse invertebrate populations that in turn wll
support larger and nore diverse fish and wildlife popul ations
(Engel 1985). Additionally, m xed stands of macrophytes support
3-8 tinmes as many invertebrates and fish as nonocul tural stands
(Engel 1990). Diversity in the plant conmunity creates nore

m crohabitats for the preferences of nore species.

Cover within the littoral zone should be 25-85%to support a

heal thy fishery. Macrophyte beds of noderate density support
adequat e nunbers of small fish without restricting the novenent
of predatory fish (Engel 1990). The aquatic plant beds in Easton
Lake provi de cover over 100%of the littoral zone. This anount
of coverage provides nore than adequate cover for fish and may be
too dense for a balanced fish conmunity.

In order to protect Easton Lake:
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1) Push for efforts in the watershed to reduce erosion and run-
off of fertilizers and pesticides into the streans that feed
East on Lake.

2) Protect and expand the buffer zone of natural shoreline along
the shore. Natural shoreline reduces run-off of nutrients
and sedinments into the lake and filters the run-off that does
enter the | ake. Woded cover is the predom nant shoreline
cover, but nore than one-quarter of the shoreline has been
di sturbed with cultivated lawn. Lawn cover can result in
i ncreased run-off of nutrients, pesticides and pet wastes
into the |ake. Mre than one-third of the shoreline around
Easton Lake has sone type on di sturbance cover. Preserving
and expanding the buffer of natural vegetation along the
shore will help prevent shoreline erosion and reduce
additional nutrient/chemcal run-off that can add to al gae
bl oons and sedi nent ati on.

3) Continue to harvest vegetation to renove plant nmaterial and
provi de open channels for navigation and fish novenent. The
only way to permanently control vegetation would be to create
areas wth rapid water novenent and/or deep bottons.
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