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Objectives:

A survey of the aquatic macrophyte community of Forcst Lake {T13N, RI9E, sce 12)
was conducted in July 2004 for the Foresi Lake Improvement Association, Ing. ‘Fhe
ohjectives were to determine aquatic macrophyie composition and abundance within
Forest Lake at present, with speciat einphasis on the distribution and shundance of
Myriophyllum spicatum (Eurasian Watermilfoil). Using these resulis for 2004, a
comparison between the 1993 (Gerber 1993a) and 2004 surveys can now be made, An-
additional request was made by €. Kendziotski to collect sedisnent samples for nutricnt,”
pH and textural analysis to establish a baseline for Forest Lake.

Methods:

. Aquatic macrophyle surveys have been formally assessed for Forest Lake in the past (see
Gerber 2000 and Cason 2002). For this 2004 survey, a non-destractive uguatic sampling
method was used following Titus (1993). Twenty transects {Fig. 1) wete used to assess
species composition and abundance, Four, 0,25 m* sample units were located along each
transect at 0.3 m, 1 m, 2 10, and 3 m depths for a total of 8 sample units for the entire
fake as was donc in the 1993 survey. Data collection followed Gerber {1993a, 2000,

Frequency, relative frequenicy, abundance and relative abundance analysis were modified
from Titus {1993} and were calculated for ibe true aquatics (floating-leaved and
submersed specics) as was done in Gerber {19934, 2000). Froguency = (# of
accurrences/80 sample units)* 100. Refative freguency = frequency/total of species
frequency (%). Abundance = sums of abundance scores [1{present), Z(ubundant), and
3(common)] for each occurrence in a 025 m? sample, totated for ali samples. Relative
abundance = total abundaneeftotal of species abundance (%),

Eight, 1.3 | sediment samples were collected at & water depth of 2-3m at transeets 1, 4, 6,
8,11,14, 17, and 19 to assess sedimeni characteristics, Two, .5 1 sediment samples
were coliected in sand blanket deposiis in 1 m of water at iransects 7 und 20. Coordinates
for each sediment coliection point were determined using a Cobra GPS 100 by C.
Kendziorski prior to coltection. Upon collection, sedimernits samples were bagged and
stored on ice. Sediments were analyzed for texture {% sand, % silt, % clay), pH, organic
matter ((OM), and nutrients by the University of Wisconsin-Madison, Soil & Plant
Analysis Laboratory, 8452 Mineral Point Rd., Verona, WI (608-262-4364),

Results & Discussion:

Species composition: Differences in specics composition were found between the 1993
and 2004 surveys (Table 1). Seven species, Elencharis sp., Iythrum soficaria,
Myriophyilum sibiricum, M. spicatum, Potamogeton foliosus, Typha sp., and Zosterclla
dubiy wete found afong {ransect lines in 1993 but not in 2004. Fhree species, Nuphar
variegata, Potamogeton illinoensis, and Scirpus americanys were found in the 2004
survey that were not in the 1993 survey, Most interesting however is the lack of both
Myriophylium sibivicum (native) and M. spicatum (exotic) plants in any of the fransect
sites in 2004. Boll species were listed in a 2002 survey (see Tuble 3, Cason 2002),



Frequeney and abundance caleulations: Raw data for the 2004 aquatic macrophyte
survey are summarized in Appendix I The emergent aquatics, Sagitaria sp., Seirpus
americanus, and . validus were removed from the frequency and abundance anatysis;
therefore, only lrue aqualics (floating leaved and submersed species) were included as
was done for the 1993 survey (sce Gerber 20090). Frequency, relative fiaquency,
abundance, and relative abundance data for the trme aquatics are summarived in Tables 2-
3. The five most frequently found specics wete also the five most abundant species.

Reiative abundance data reveal interesting diflerences betweea the 1993 and 2004
surveys {Table 4, Fig. 2}

(1) The Mve most frequently found and abundant species in the 2004 survey, Najas
Jlexills, Potamogeton pusilius, Chara sp., Vallisneria wmericana, and Polmnogeton
amplifolius, differ from the 1993 survey in that Myriophyllum sibiricum (rative) and
Myriophyllum spicatum {exotic) were not present in the 2004 survey. Both M sibiricum
and M. spicatum were not found in any of the 2004 transects suggesting a huge decline in
both the native and exotic milfoil species, The application of herbicide to Forest Lake
has probably had an impact on both of these species since Myriophyilum spp. aze listed as
“susecptible” species (see Navigate®™ product label, Cason 2002} While the reduction in
M, spicarum is beneficial to the native flora of Forest Take, the reduction in the malive
mitfoil specics, is unfortunate. Herbicide troaimens {chemical) can be elfective in the
treatment of M. spicatum, however, there can be associated disadvantages of chemical
treatment (sec Holiman & Kearns 1997),

(2) Fhe mative Zosterella dubia is listed as a “susceptible’ species te this herbicide and
was not found in uny of the 2004 survey transects, however it’s relative gbundance was
low in the 1993 survey and could have been missed in this swvey. Zosterella dubia was
listed in o 2002 survey {see Table 3, Cason 2002). Ceratophyilum demersum, lisled as a
‘slightly to modetately resistant’ true aquatic species {sec Navigate™ product label, Cason
2002) was found both in the 1993 and 2004 SUIVeY.

{3) While neither Myriophyllum sibivicum and M. spicatum was found along trunscets,
fragments of both species wore found along the shoreline in several parts of the lake.
Mosl of the M. spicatum fragments were dead however, several fragments had green
sternis and leaves aflached to what looked like dead material. Thesc fragments bave the
potential tv recotonize either spectes in Forest Lake. Unfortunately, the vast majority
of fragments scen were M, spicatim, In addition, dead stems of M. spicatum were also

~ observed in about 2-3 m water depth in the NE part of the lake {in the area of transects 2
and 3, see Fig 1). No growing M. spicatm plants were found underwater in this arca
after vepeated dives,

(4) There was a large increase in the refative abundance of Nafas flexilis, Potamogeton
pusilius, ;md Potamogeton amplifolius, ail salive species. With the reduction in
Myriophylium species, other species have grown in areas formerly occapied by
Myriophyflum, The increase in native plant abundance is preferred. It is interesting to
note the increase in Najas flexilis on the north side of (e lake, This s an arca where



Najas flexiliy was planted (scc Gerber 1993b} and has become well established in the 1ast
10 years.

Sediment analysis results are summarized in Appendices IT & III. These data can be used
to establish baseline sediment parameters for the lake.

In conclusion, herbicide treatments appeared 1o have been very effective in reducing
exolic milloil growth, at laast for the shor! term. No large, healthy M. spicatum piants
were observed along fransects during this survey, however, il should be noted that small,
healthy stem fragments (us described above) were found on the shore of the lake,
Presumably, these fragrmends have the potential to recolonize the luke. Tt is recommended
that the plants in Forest Lake continue to be monitored 10 determiine 173 if and where M,
spicatum is growing and 2) the health and abundance of native aquatics for the entire lake
in general, Monitoring and prevention of M. spicatnm reestablishiment is the best method
for controf {Holliman & Keurns 1997). Monitering milfoit sites using snorkeling or scuba
equipment provides a good visual asscssment of milfoif growth and distribution. Miifoil
management is a site-speyific process. Different freatment strutegies {i.e., mechanical,
chemical, biotogical} for milfeil have been oulined in Hoffisan & Kearns (1997). Fach
steatepy has iis advantages and disadvantages
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Figure 2. Relative abundance of top 5 most abundance species from 1993 and 2004
surveys for Forest Lake,



Table 1. A comparison of species found in Forest Lake, Fond du Lac Co., Wisconsin
during plant surveys in 1993 (Gerber 1993) and 2004 (this report). Only species found
within sampling transects are listed, Nomenclature {scientific names) lbilows Gleason
and Cronquist (1991).

Species Seientific (Common) numes
Ceratophylhom demersum (Coontail
Charea sp. (Muskgrass)

Eleocharis sp. (Spike-rush)

E, ucicularis (Spike-rush)

Lythrum salieavia (Purple Looses(rife)
Myriophyvitan sibiricuns (Northern Water-milfoil)
M. spicatum (Burasian Water-mitfoil)
Nejus flexilis (Bushy Pondweed) :
Nuphar variegaia (Yellow Water Lily)
Nymphaea oderata (White Waler Lily)
Polvgonum amphibium (Water Smartweed)
Potamogeton ampiifolius {Large-leated Pondweed)
P. foliosus {Leafy Pondweed)

P, graminens (Variable-leaf Pondweed)

P. illinoensis (1llinots Pondweed}

P, natans (Floating-leaf Pondwesd)

| P. pectinatus (Sago Pondweed)

P. pusitlus (Slender Pondweed)

P. zosteriformis (Tiat-stemmed Pondweed}
Sagitaria sp. {Arrowhead)

weirpus americanus (Olney-threesquare)

5. validus (Soft-stem Bulrush)

Tvpka (Cattail}

Vallisneria americana (Waler-celery)
Aosterella dubia {Water S{ar-grass)

| Total
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Table 2, Irequency and relative frequency (Rel. Freq, ) data for 1993 (taken from Gerber
2000) and 2004 surveys of fleating-lealed and submerscd species for Forest Lake, Fond
du Lac Co., WL Froquency = (# of occurrences/80 sample uniisy* 100, Relative
frequency = frequency/tolal of species frequency (%). Blank cells indicate species not
found during survey. Data sorted by Rel, Freq. of 2004 resulis, .

Specics Frequency | Fregquency | Rel. Freq | Rel. Freq
—_ 1993 2004 1993 2604

Najas flexifis 47.6 46.2 1991 22.0
Charg sp. 27.5 30 11.8 14,3 |
Potamogeton pusilius 226 2% 8.4 11.8
Vallisneria americana 25.1 25 1056} 119
Patamoycton amplifolins 6.3 20| 25 9.5
Ceratophyllum demersum 6.3 26| 28 6.0
Nymphaea oderata 63 12.5 2.6 6.0
Potamogeion pectingtus ) 6.3 10 28 4.8 |
Potamogeton zosteriformis B8 10| 37 4.8
Potamogeion graminews 10 7.5 4.2 3.6
Potamogeton illinoensis 3.8 1.8
Lleocharis acicularis 2.8 2.5 A 1.2

| Potarogefon nafans 3.8 2.5 16} 1.2
Nuphar variegata 1.2 0.8
Polygonum amphibium 2.5 12 1 0.6
Myriophyilun: sibivicum 338 14.7
Myrioptylium spicatum 25.3 1% .
Potamageton foliosus 1.3 i 8.8

| Zosterella dubia 2:6 1.1
Total _ 23071 2008 106 100




Table 3. Abundancce and relative abundance (Rel. Abund.) data for 1993 ¢takcn from
Gierber 2000 and 2004 surveys of floating-leafed and submersed species for Forest Lake,
Fond du Lac Co., WL Abundance = sums of abundance scores [1{present), 2(abundant),
and 3(common)] for each accurrence in & 0,25 m” sample, fotaled for afl samples.
Relative abundange = total abundance/total of spevies abundance (%), Blank cells
indicate species not found during survey. Data sortéd by Rel. Abund. of 2004 resulis.

Specics Abundance t Abondance | Rel, Abund. | Rel. Abund.
o 1993 2004 1993 - 2004
Nejus flexilis 57 73 1.1 AT
Potamogeton pusillus 40 54 13.4 20,0
Chara sp. B 40 16.1 14.8
Vallisneria americana 23 25 7T 9.3
Potamingeton awmplifolins | . 5 20 1.7 7.4
Nyimphaca oderaiy 51 . 11 1.7 4.1
Potgmogefon pectingfus 5 1 1.7 81
Ceratophyllum demersum | 8 10 2.0 37
Potamogeton zosteriformiy [ 9 2.3 3.3
Polamogefon gramineus ] [ 2.7 1 2.6
Eleochgris agicularis L 3 3 1.0 1.1
LPotamogeton iffinoensix 3 1.1
Potamogeton natans 3 2 1.0 0.7
Nuphar vaviegata | 3 1 0.4
Polygonum amphibivmy 2 i 0.7 0.4
Myriophyltum sibiricum s 18.7 |
Myriophyilum spicatum 37 12.4 N
Patamogeton foliosus 1 03
Zosterella dubla -3 I 0.7
Total 259 #7o 00] 10




Table 4. Abundance and relative abundance (Rel. Abund.) dats sarted for 1993 (laken

from Gerber 2000) for comparison with 2004 survey of floaling-leafed and submersed

apecies for Forest Lake, Fond du Lac Co., WL Abundance = sums of abundance scores
[1{present), 2(abundant), and 3{zommon)] for each cecurrence in a 0.25 m* sample,
totaled for ail samples. Relative abundance = total abardance/iotal of species abundance
{*%). Blank cells indicate speeies nol found during survey.

Rel. Abund, |

Species 1 Abundance | Aburdance Retf. Abund.
1993 2004 1993 1 2604

Najas flexills 57 . [£] 1947 7.0
Myriaphylinm sibiricum 60 16.7 ]
Charg sp. - 45 40 15.1 14,8
Potamogeton pusiilus 40 64 134§ 20.0
Myrlophyllum spicatum 37 . 12.4 N
Vallisneria americang 23 25 7.7 9.3
Potamogeton gramineuy 8] 7 271 28
Potamogeion zosteriformis T a 2.3 1
Ceralophylimm demersum B 10 2.0 3.7
Nymphaea oderata 6 11 1.7 4.1
Potamogeton amplifolins 51 20 | 1.7 T4
Patamogeton peciinatus 5 11 1.7 4.1
Lleocharis aciculatia .3 3 .0 11
Potamogeton natans 3 e 1.0 0.7
Polygonum amphibium 2 1 0.7 0.4
Zosterella dubia . 2 o7

Potamagefon foliosus 1 0.2

Nuphar variegata 1 0.4
FPotamegeton illinoenyis ~ a; 1.1
| Total 208 270 100 L.




Appendix 1. Raw data from 2004 aqualic macrophyle survey.
TFranseet # 1: compass direction - 240" W (see Fig. 1)

Waler depth: {.5m

Species: present abundaat COMINOG
Najas flexiliz X
Depth: Tin
Nujax flexilis X
Depih: 2m
Chara sp. _ X
Vallisneria amervicana X
~ Depth: 3m
Cergtophyilum demersam  x
Potamogeton pectinatus X
Vallisneria americana X

Aburdunce code: (1) present: indicates species is represented by 1 to several plants
within 0.25m sampling arca; (2) sbundant: indicates species is tepresented by several
plants to hulf of sampling arca covered: (3) common: indicates dense growlh within
sampling area.



CFransect # 2: compass direction - 220° SW {see Fig. 1)

Water depih: 0.5m

Species: present abundanl COMMon
Ceratophylhum demersum = X

Blepth: Im
Chara sp. X

Depth: 2m

Najas flexilis X
Potamogeion amplifoling X

Vallivneria americana X

Depih: Im

Nafas flexilis X
Potamogeton amplifolius X

P. illinoensis X

Abundance code: (1) present: indicales species is represented by 1 to several plants
within 0.253m smnpling area; (2) abundant: indicales species is represented lry several
plants to half of sampling area covered; (3} common: indicates dense prowth within
sampling areq.



Transect # 3: compass direction - 240° SW (see Fig. 1)

Water depth: 0.5m
Species:
Pofamogeton gramineus

Deptli: 1m
Chara sp.
Potamogeton grantineus

Depth: 2m
Chara sp.
Potamogelon gramineys

Depth: 3m
Chara sp.
Najas flexilix

2SCI abundant COIINON
x
X
X
X

Abundance code: (1) present: indicutes species is represented by 1 fo several planis
withis: 0,25m sampling area; (2) abundané: indicates species is represented by several
planis to half of sampling area covered; (3) common: indicates denge growth within

sampling area.



Transect # 4: compass divection - 210° 8§ (see Fig, 1)

Water depth: 0.5m

Species: present abundant common
Cerafophylium demersum X

Nuajas flexilis X

Scirpus americanus X

Depih: 1m

Najas flexitis b

Nymphaea oderaln X

Potamogeton ampiifofius . x

P, zosteriformis X

Depth: 2m

Ceratophyllum demersum  x

Najas flexilis : X
Polamogeton zosteriforimis X

Vatlisneria americana X

Depth: 3m

Nagas flexifls X

Abundance code; (1) presené: indicates species is represented by 1 {o several plants
within 0.25m sampling arca; (2) abundant: indicates species i represenled by several

plants (o hall of sampling area covercd; {3) common: indicales denge growth within

sampling ares,



Transecl # 5: compass direction - 120" SE (see Fig. 1)

Water depth: 0.5m

Species: present abundant cotmmon
Nymphaea oderata X '
Depth: 1m

Najas flexiliy X

Vallisneria americang X -

Depth: 2m :

Chara sp. X

Potamogeton gramineus X

Vallisneria americanc 3

Depth: 3m

Chara sp. X

Najas flexilis X
Vatlisneria americana X

Abundance code: (1) present: indicates species is represented by 1 to several plants
within 0.25m sampling area; (2) abundant: indicates species is represcnted by several
plants to haif of sampling areu covered: (3) common: indicates denge growll within
sumpling avea.



Transect # 6: compass direction - 140" SE (see Fig. 1}

Water depth: 0.5m

Species: _ present abundant COITINON
Chara sp. X

Depih: im

Chara sp. %

Nojax flexilis X

Vallisneria americana X

Peplh: 2im

Ceratophyiium demersum %

Najas flexilis X

Potamogeion groamineus X _
Pallisneria americana _ X
Plepth: 3m

Potamageton pectingtus X

F. zosteriformis %

Abundance code: (1) present: indicutes spevies 15 represenied by 1 1o several plants
within €.251n sampling area; (2) abundant: indicates species is represented by several
plants to balf of swnpling area covered; (3} common: indlcates dense growth within’
sampling area.



Transect # 7: compass ditegtion - 80" NE (see Fig. 1)

Water depth: 0.5m
Species: present abundant common

No plants present

Blepth: tm
Najas flexitis X

Depth: 2m

Ceratophytlium demersum X

Najas flexiliy X
Vallisneric Americana X

Depth: 3m

MNajas flextliy %
Potamogelon peclinaius X

Vallisueria americand X

Abundance code: (1) present: indicates species is represenied by 1 to several plants
within 0.25m sampling area; (2) abundant: indicales specics is represented by several
plants to half of sampling area covered; (3) common: indicates dense grow(h within
sampling area.



Transecl # & compass direction - 60° NE (sec 1ig. 1)

Water depth: 0.5m
Apecies:

No plants presend

Depih: Im

Chara sp.

Najas flexifis
Poiamogeion pectinatus

Depth: Zm
Potapogeton amplifolins
P iilinoensis

P pusitius

Vallisneria americana

Depth: 3

Majas flexilix
Potamageton emplifolius
. zosterifornis

presend abundant COMIToNn

X
=

Abundance code: (1) present: indicales species is represented by 1 fo several plants
within 0.25m sampling area; (2) abundant: indicates specics is represented by severul
plants to hal{ of sampling arep covered; (3) common: indicates dense growth within

sampling area.

}7



Transect # 9: compass direction - 110° S (see Fig. 1)

Water depth: G.5m
Species:

Fleocharis acicularis
Sclirpuy americanis

Depth: 1m
Nymphaea oderata
Vatlisneria conericana

Depth: 2m

Chara sp.

Najus flexitiy
Mymphaea oderata
Potamogeton pusilluy
P. zosteriformiy

Depih; 3m

Potamogefon amplifolius

P, pusiffuy

present

gsbundant = compwm

»

h

X

Ahuendance code: (1) present: indicales species is represenled by 1 1o several planis
within 0.25m sampling area; (2) abundani: indicates species is represeniex] by several
plants Lo ball ol sumpling area covered; (3} common: indicates dense prowth within

sarijing avea,



Transect # 10: compass direction - 90° Li (see Fig, 1)

Water depth: 0.5m
Specics:

Chara sp.

Podygonunt amphibium
Scirpus validus

Depth: 1m
Nymphaea oderata
Potamogeton pusitins
Vedfisneria americana

Depth: 2Zm
Poiamogeton amplifolius
P. pusillus

Depth: 3m
Potamogeton amplifolivs
FP. pusilius

present abundant coImnmo
X
X
%
%
A
X
X
X
X
%

Abundance code: (1) present: indicates species is represented by 1 to several plants
within 0.25m sumpling area; {2) abundant: indicates species is represented by several
plants to half of sampling avea covered; (3} common; indicates dense growlh within

sampling area.

fa



Tromsecl # 11: compuss dizectton - 170" SE (see Fig. 1)

Water depth: 0.5m

Species: present abundant Lommon
Najas flexilis %

Nymphaeo oderata X

Diepth: 1m

Najas flexilix X

Mumphaeo aderaia %

Depth: 2m

MNajas flexilis X
Potamogefon pectingtus X

Vallisneria americana X

Bepth: 3m

Chara sp. X

Najas flextlis x

Abundance code; {1) present: indicules species is represented by 1 to several plants
within 0.25m sampling ares; (2) abundant; indicates species is ropresented by several
plants to half of sumpling srea covered; (3} conmmon: indicates dense growth within
sampling area. :



Transcet #f 12: compass dircction - 130° SI (see Fig. 1)

Water depth: 0.5m
Species: present abuidant COMMOT

Mo plants present

Depth: Im
Najas flexilis X

Depth: 2m

Nafas flexilis *
Potamopeton pectingius X

Vallisneria americana X

Depth: 2m
Najas flexilis 4

Abundance code: (1) preseni: indicales species is represenied by I to several plants
within 0.25m sampling area; {2) abundant: indicates species is vepresented by several
plants to half of sumpling arca covered; (3) common; indicates dense growth within
sampling arez.



Transcet f 13: compass direction - 50° NI {scc Fig. 1)

Water depth: 0.5m
Species: present abundant COMMMON

Mo plants prosent

Depth: 1m

Mymphaea oderaiu by

Vallisneria awmericang X

Depth: 2m

Chara sp. X

Potamegeion peciinatus i

Vallisneria americana X

Hepth: 3m

Potamogeton pusitius x

Abundance code: (1} present: indicales species is represented by 1 to several plants
within (.25m sampling area; (2) abundanl: indicates species is represented by soverat
plants to half of sampling area covered; (3) common: indicates dense growth within
sampiing arca.



Transcet #f 14: compass direction - 340° NW (see Lig. 1)

Water depth: 0.5m

Specics: prosenlt abundant COMM0G
Najas flexilis X

Potamaopcion illinoensis X

Depth: 1m

Najas flexilis X

Nuphar variesaia X

Potamogeton pusilfux X
Depili: 2m

Potfamogeton naians X

P. pusitius x
Depth: 3m :

Potamogeion pusifius x

Abundance code: (1) present: indicates species is ropresented by 1 to several plants
within 0.25m sampling area; (2) abundant: indicates species is represented by several
plants to half of sampling aren covored; (3) common: indicates dense prowth within
sampling area.



Transecl # 15: compass dircction - 0° N (see Fig. 1)

Waler depth: 0.5m
Speeies:

Nafas flexitis
Potamageion amplifolfus
P. zosteriformis

Bepth: Im

Chara sp.

Najas flexilis
Nymphaea aderaia

Bepth: 2m
Polamaogeion amplifolius
P. pusithis

Depth: 3m
Potamageton amplifolius
P, pusiltus

presen

COHTITRan

X
X
X

X

Abunndance code: (1) present: indicales species is represented by | 1o severul plants
within (.25m sampling arca; (2) abundunt: indicates specics is represented by several
plants to hall of sampling area covered; (33 conimton: indicates dense growih within

sampling ares.

3¢



Transect # 16: compass dircction - 280" N'W {see Fip. 1)

Waler depth: 0.5m
Species: preseni  abundant COMmon
Eleocharis acicularis X

Depth: 1m

MNafas flexilis X
Nymphaea oderata X
Depih: 2m

Chara sp. X
Potamogeton pusilius X
Vallisneria americang X

Depih: 3m
Potamogeton pusilius X

Abundance code: (1) present: indicales species is represented by 1 1o severa! plants
within 0.25m sampling area; (2) alamdunt: indicates species is represented by scveral
plants to half of ssmpling arca covered; (3} common: indivates dense prowll within
sumpling arca.

prd



Transect # 17: compass direetion - 290° NW (see Fig. 1)

Water depth: 9.5m

Species: present abundunt COMMON
Chara sp. X

Najas flexiliy X

Depth: 1m

Ceratophyilum demersum X

Potamageion pusilius X
Bepth: 2m

Potamogeton amplifolius X

P, pusillus x
Pepth: 3m

Potamogeton ampliifolius X

P pusitfus ¥

Abundance code: (1) present: indivates specics is represented by 1 to several plants
withiz ¢.25m sampling area; (2) abundant: indicates species is represented by several
plauts to hall of sampling area covered; (3) common: indicates dense prowth within
sampling arcs,



Transect # 18: compass divection - 270° W {see Fig. 13

Water depth: 0.5m

species: present abundanl commnion
Potamogeton natans X

F. pectinatus K

egitaric sp. X

Depth: 1m

{Chara sp. X

Najas flexilis X

Potamogeton pusilfus x

Degth: 2m

Potamogeton amplifofius x

P. pusitius X
Depth: 3m

Chara sp. X

Najas flexilis X
Potamogefon amplifolius X

Fallisneria americana X

Abundance code: (1) present: indicates species is represented by 1 to scveral planis
within 0.25m sampling arew; (2) sbundant: indicates species is represented by several
planis to half of sampling areu covered; (3 common: indicates densc growih within
sampling area. '



Transect # 19 compass dircction - 280° NW (see Fig. 13

Water depth: 0.5m

Species: nresenl abundant COMinon
Chuaira sp. X

Sagitaria sp. X

Depth: Im

Chara sp. X

Depih: 2m

Chara sp., ' X

Potamogeton amplifoling X

. pusilivs X

Depth: 3m
Chara sp. X

Abundance code: {1) present: indicales species is represented by 1 to several plants
within 0.25m sampling area; (2) abundant: indicates species is represented by several
plants {o half of sampling area covered; (3) commen: indicates dense growil within
gampling area. '



Transect # 20: compass dircetion - 220° W (see Fig. 13

Water depth: (.5m
Species:
Putamogeton gramineiis

Deplh 1m

Ceratophiytium demersum
Chara sp.

Najar flexilis

Potamopeton zosferiformis

Depth: 2m

Ceratophvilum demersum
Najas flexilis

Potomogeton zosteriformis

Depth: 3m

Ceratophytium demersum
Najas flexitiv
Potamogeton zosteriformis

present  abundant SO
X

X

Abundance code: (1) present: indicates species is represented by 1 1o several plands
within 0.25m sampling arca; (2) abundant; indicates species is represenied by several
plants fo half of sampling arca covered; (3} common: indicates dense growih within

sampling area,



Appendix I1.

Physical analysis of 10 sediment samples in Forest Lake.

Transect site | GPS % %a %% Texture
o Sand | Silt | Clay | designation
N43 36.566
5 W88 09.863 93| 4 3 Sand
N43 36.652
4 WE810.055 | 46| 43| 13 Loam |
. N43 36.581
6 WEB 10.125 80 15 5 Loamy Sand
N43 36.476
B W88 10.096 141 871 19 Siit Loam
N43 36,385
11 WEE 10112 11 49 | 40 ] Silty Clay Logam
_ N43 36.292 o
14 W85 10.098 | 19 a7 1 Sift Loam |
N43 36.383 |
17 WE8 09.936 27i &5 18 . Sit L oam
N43 36,490
19 WEB 09.888 80 15f & Loamy Sand
7 (sandy N43 36.545
area) WB8E 10.174 .: T4 1 2 Sand
20 {sandy N43 36.528
area) W8S 09.804 97 1 21 Sand




Appendix LIE. Mineral conlent analysis of 10 sediment samples in Forest Lake. Results
1oported on a “dry weight’ basis. Unit: 1,000 ppb = ppm = mg'ke = mglliter. 1% =
10,000 ppi. “Ihe UW Soil and Plant Analysis Lab OA/QC protocol includes verilying
results primarily based on instroment performance, duplicate aralysis and elemcntal
recovery bascd on reference materials. Please contact b for details or additional
requesls (Acct. #558231).

[Transect site Pl K Ca] Mgl S| Zn] "8] Mn
PP | ppm;  ppm | ppm | ppm | ppm | ppm | ppm

i 156 | 410 65449 [51785| 89| 13 4} o4

4 ; 334 | 1202 | 7H005 | 45077 973! ag 8] 132

B 185 482 | 62395 | 34112 | 6171 15 4] 79

8 6131 1835 | 45953 | 23377 | 4879 106 12| 151 ]

11 4737 [ 2141 14566 | 8044 { 214D | 59 16 | 281

14 475 | 16141 9916 | 4594 | 3409 | 75{ 17| 118

17 396 | 1368 13721 4383 2087 | 42! 12[ 99

19 226 1 483} 67064 | 34850 | 848 26; & 87

7(sandyarea) | 105 | 344 | 56858 | 49664 | 171 B 4] 80

20 {sandy area) 123 301 ;] 73162 | 41234 152 13 3 74

| Transect sile _fal Cu Al “Na| pH| OM,] Sollds |

pom | pom | ppm | pam % %

T 3838 | 37[ 2101|201 78] 07] 676

4 7287 | 103| 88891 233| 757 8981 217

6 .3984 1" 43[ 3073] 4ra| 80| 31| 423

8 10134 | 175 11888{ 208| 75 180% 114

1 11210 | 129 8642 157 | 76| 343| 3.9

14 8929 | 101 12220} 142 72| 328] 0.3

17 18216} 95} 10272 "i67| 77| 268 8.7

19 4416) 47! 3245] 187 80! 33| 418

I{sandyarea) | 3776 36| 10281 2081 89| 06 812

20(sandyarea) | 3788 | 28| 1888 86| 83| 03} 8623




