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INTRODUCTION

The importance of macrophytes in the littoral zone of a lake has been well documented (e.g.,
Carpenter and Lodge 1986, Engel 1990). In any lake the presence of macrophytes can
greatly influence water quality. Macrophytes help stabilize sediments, protect shorelines
from wave erosion, function as a refugia for young of year fish and large bodied zooplankton
that graze phytoplankton, compete for nutrients and otherwise promote clear water conditions
(Winkelman 1995). Loss of macrophytes augments a turbid, algal condition caused by the
winds resuspension of sediments and nutrients, increased shoreline erosion and reduced
habitat for desired fish species.

Historically the water quality of Long Lake has remained clear through out the year, despite
heavy fishing, boating and swimming pressure (Woodward-Clyde 1994, WDNR Lake Use
Report 1973). Non Point source runoff, runoff from STH 67, seepage from faulty septic
systems and the lack of a long range comprehensive land use management plan are issues
‘that need to be resolved in order to maintain the water quality in Long Lake.

A macrophyte survey was conducted in August 1995 as part of the WDNR Long Term Trend
Monitoring Program (LTTMP). The objectives of the survey were to determine the richness,
distribution, relative densities, relative frequency and frequency of occurrence of macrophyte
species in Long Lake.

STUDY SITE -

Long Lake is a 427 acre mesotrophic lake located in the Town of Osceola, Fond du Lac
County, Wisconsin. Long Lake is an

elongate lake lying on a north south axis in  aple L

the terminal moraine of the Green Bay lobe

of the Wisconsin glacier. ’

Land use in the Long Lake Watershed, 1993
The deepest point in the lake (47 feet) is -
centrally located in the main basin. Eleven Land Use Acres %
percent of the lake area is under 3 feet deep Farmstead 76 1%
while 41 percent of the lake area is deeper
than 20 feet. The mean depth is 17 feet. Wetland 1,496 15%
The lake boftom consists of gradual sloping Grassland 1,844 19%
shelf extending from the east and west
shoreline out about 200 feet, then drops off Pasture 204 2%
sharply into deep water. The majority of
th;ql)it)t,oral areapwas created in 1%55 zvhen a Woodlot 2,303 23%
5 foot high dam was built to provide power Cropland 3,795 38%
for a grist mill. The north and south shore .
drop off gradually to a depth of 20 to 30 Residential 217 2%
feet. | 9,935 100%




The lake is within an area designated as a National Ice Age Scientific Reserve, and this has
special ecological significance. Much of the eastern shore is bordered by the state
administered Long Lake Recreation Area. There is also a Boy Scout Camp located on the
northern shore of the lake. The watershed to the lake encompasses 9,935 acres (15.5 square
miles). The land use is summarized in Table I.

Tittle Lake, a 17 acre lake is located off the northwest shore of Long Lake on the inlet
stream, Watercress Creek. A broad channel connects Tittle Lake to Long Lake. The outlet
of Long Lake is the headwaters for the East Branch of the Milwaukee River.

METHODS

Aquatic plants were sampled between 14-17 August 1995. Appendix I g1ves a description of
each of the regularly spaced transects.

A general survey of the lake was done before any transects were sampled. The objective of
this survey was to collect as many of the plant species present in the lake and identify them
prior to sampling. Knowing what species were present before doing rake casts helped speed
up the survey.

Transects locations for this survey were duplicated as closely as possible from the 1988
survey (Molter 1988). Because some of the 1988 transect descriptions were vague or
incomplete, and the photographs taken in 1988 couldn’t be found, rough estimations of
locations were made. In 1995 a new photograph, VHS v1deotape and detailed descnptlon of
each transect was made.

Each transect consisted of motoring perpendicular to the shoreline, to depths of 1.5, 6, 12
-and 18 feet. Depths were determined with an Eagle LCD depthfinder, and confirmed with a
marked pole. At each depth, the boat was faced into the wind and anchored from the front.
Plants were sampled according to Deppe and Lathrop (1992) by throwing a weighted, double
headed rake with a 36 cm wide head and 14 teeth, each 5 cm long. The rake was dragged

approximately 2 m along the bottom of the lake by means of an attached line, As the rake
was lifted off the bottom of the lake, it was rotated 180 degrees to prevent the ensnared
plants from falling off the rake head, Any plants caught on the metal part of the rake head
were placed on the rake teeth and included in the density rating (Winkelman et al. 1995).
The rake was thrown four times at each depth; from the front left, front right, rear right and
rear left of the boat.

For each rake cast, a density rating of 0-5 was assigned to each species present on the rake.
This rating was based on the extent of coverage of the rake teeth according to Deppe and
Lathrop (1992): 0 = no plants recovered, 1 = 1-20% coverage, 2 = 21-40% coverage, 3
= 41-60% rake coverage, 4 = 61-80% coverage and 5 = greater than 80% coverage.

Filamentous algae were separated from the macrophytes so that the rake coverage reflects
densities of plants alone. For the purposes of this report only vascular aquatic plants were
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termed macrophytes. Filamentous algae were not assigned a density rating, rather they were
noted as being present when they occurred on the rake head.

Emergent, wetland and shoreline vegetation was also separated from the macrophytes. Each
emergent species within the 5 m wide transect was identified and assigned a rough density
rating from 1(present) to S(abundant). Because of heavy rains prior to the survey raising the
water level of the lake, some species that are more commonly found on upland sites were

included in the sampling.

Plants were identified using Fassett (1957), Gleason and Cronquist (1991) and Lopmot and

Winterringer (1966). Scientific and
common names of plant species found
during the 1995 survey of Long Lake
are listed in Table II and Table III.

1968 represents the earliest records of
a vegetation survey in Long Lake
(Lake Use Report WDNR 1973). The
methods for this survey were not
clearly defined other than by "aerial
surveys and intensive water
reconnaissance"”. Also, the report only
- listed the dominant species found and
made no mention of lesser species.

- For this reason, only presence or
absence of vegetation data can be used
for comparison purposes. The 1988
survey utilized the same methodology
as the 1995 survey and will be used for
comparison.

Statisﬁcal anaiyses and Terminology -

Several assessments 6f density were
computed:(1) Average density. The
average density values (n = 4 rake

throws) were used in calculating transect densities and depth densities.

Table II.

Riparian and emergent plants observed in Long Lake, 1995.

Common name

Alder, tag
Arrowhead
Barnyard grass
Bedstraw, small
Bellflower, marsh
Bugleweed
Bullrush, hardstem
Bullrush, softstem
Bur-reed, giant
Cattail

Dock, pale

Dogwoood, red osier

Hemlock, water
Jewelweed

Joe pye weed
Loosestrife, purple
Loosestrife, swamp
Merigold, bur
Milkweed, marsh
Mint, wild

Rice, wild

Sedge, bottlebrush
Skullcap, marsh
Smartweed
Sunfilower, woodland

Scientific name
Alnus rugosa
Sagittaria spp.
Echinochloa crusgalli
Galium palustra
Campanula americana
Lycopus americanus
Scirpus acutus
Scirpus validus

Sparganium eurycarpum

Typha spp.

Rumex altissimus
Cornus stolonifera
Cicuta bulbifera
Impatiens capensis
Eupatorrium maculatum
Lythrum salicaria
Decodon verticullatus
Bidens coronata
Asclepias incarnata
Mentha arvensis
Zizanija aquatica
Carex lacustris
Scutelaria galericulata
Polygonium sp.
Helianthus strumosus

(2) Transect density

(also called additive density rating, ADR, in Deppe and Lathrop 1993). The total density of
aquatic vegetation at each transect was determined by summing the individual depth values
along the transect. (3) Depth density (called mean density rating, MDR, in Deppe and
Lathrop 1993). The mean density of plants per depth was calculated by adding the density
ratings obtained at each depth in all transects and dividing by the number of transects.

In addition-to density, other terms were defined or analyzed made to quantify the macrophyte
data collected: (1) Plant cover. Plant cover, also known as frequency of occurrence, ’



indicates the percent of the sampled littoral
zone covered by plants and enables an
evaluation of how common a species was in
the lake; it is based on the presence and
absence of species rather than densities.
Plant cover is calculated as the number of
depths in which a species occurred once,
divided by the total number of depths that
could be sampled (25 transects multiplied
by 4 depths at each transect). (2)
Abundance. Plant species were considered-
abundant if plant cover was in > 30% of
the transects, very common if in 11 --30%
of the stations, common if in 1 - 10 % of
the stations, and rare if in less than 1% of
the stations. (3) Relative frequency.
Relative frequency represents the relative
proportion of each species in the '
macrophyte community; it does not reflect
densities. Relative frequency for each
species was determined by summing the
number of times that each species was
found on the rake and dividing it by the

number of times plants were encountered on the rake on the littoral zone.

RESULTS

Table 1.

Floating and submergéd plants in Long Lake, 1995.

Common name
Buttercup
Bladderwort

Chara

Coontail

Duckweed, big
Duckweed, great
Duckweed, star
Elodea

Niad

Nitella '

Pond lily, yellow
Pondweed, flatstem
Pondweed, floating leaf
Pondweed, lliinois
Pondweed, large leaf
Pondweed, Richardson
Pondweed, sago
Water celery

Water lily, white
Water marigold
Water milfoil

Water stargrass

Scientific name
Ranuncules longirostris
Utricularia purpurea
Chara sp. “
Ceratophyllum demersum
Lemna perpusilla
Spirodella palyrhiza
Lemna trisulca

Elodea canadensis

Najas guadalupensis
Nitella sp.

Nuphar varigatum
Potamogeton zosteriformis
Potamogeton natans
Potamogeton illinoensis
Potamogeton amplifolius
Potamogeton richardsoni
Potamogeton pectinatius
Vallisneria americana
Nymphea odorata
Megalodonta beckii
Myriophyllum exalbesence
Zosterella dubia

A total of 47 submersed, floating, emergent and riparian species were observed in the
shoreline and littoral areas of Long Lake in 1995. Not counting duckweed species (Lemna
spp.) eighteen species were sampled with the rake during the survey. Buttercup (Ranuncules
longirostris) was observed at various locations during the survey, but was never retrieved on

a rake throw.

2

Eurasian milfoil (Myriophyllum spicatum) was not encountered during the rake survey or
observed rooted between transects, but 1 stem was found floating west of the state boat
landing. Because Eurasian milfoil is a detrimental and aggressive exotic, additional transects
were done in the vicinity of the boat landings to specifically look for it, with none being

found.

Purple loosestrife (Lythrum salicdria) another invasive exotic, was present in a large portion
of the wetland. Due to its aggressive nature control of Purple loosestrife is necessary to
keep it from displacing native and beneficial wetland vegetation.

- Species richness was higher in 1995 than in any other previous macrophyte sixrveys. This is
probably due to a more thorough investigation of the rake head which revealed the less
common species. It is unlikely that Water stargrass (Zosterella dubia), Water marigold



Table IV.

Relative frequencies of macrophytes in Long Lake, 1988 and 1995.

Plant species 1988 1995

" Bladderwort 0.6 1.1
Chara 13.9 12.8
Coontail 8.1 17.5

Elodea 1.2 2.2

Niad N 7.5 2.2

Nitella - 0.1

Pond lily, yellow 5.2 1.8
Pondweed, flatstem 8.1 8.0
Pondweed, floating leaf - 0.4
Pondweed, lllinois 16.2' 2.2
Pondweed, large leaf . - 4.4
Pondweed, Richardson 2.3 4.4
Pondweed, sago 4.6 | ' 3.6
Water celery 1.7 v 1.1
Water lily, white - 2.9
Water marigold - - » 3.3
Water milfoil 30.6 28.1
Water stargrass ' A - 3.3

* 1988 data from Molter(1988), 1995 data from this study.
! Combined value from Large leaf pondweed and llinois pondweed.

(Megalodonta beckii), Floating leaf pondweed (Potamogeton natans) and Nitella (Nitella sp.)
are new to the lake, but because they are relatively rare they were not found in previous
surveys. Also the duckweeds (Lemna and Spirodella sp.) which were keyed only to the
genus level in previous surveys were keyed to species in the 1995 survey.

The 18 foot depth had more occurrence of vegetation in 1995 (N = 20) compared to 1988
(N = O) Increased water clarity over 1988 is the major contributing factor for this increase
in maximum rootmg depth. The late cool spring in 1995 created clearer water not only in
Long Lake, but in many lakes across the state.

Water milfoil, chara, coontail and flatstem pondweed were_the most widely distributed
species in the lake occurring in 100%, 92%, 88% and 72% of transects respectively.

Plant Cover and Relative Frequency 4

In comparing the 1995 and 1988 surveys, the overall plant cover for all species was similar
(table' V) 95% versus 89% respectively. In addition, the relative frequencies for individual
species remained similar for all species except coontail and Illinois pondweed. In 1988
coontail made up only 8.1% of the plant frequency as compared to 17.5% in 1995 (Table




Table V.

Percent plant cover’ in the littoral zone (<18 feet) of Long Lake, 1988 and 1995.

Plant species 1988"° © 1995
Bladderwort 1 ' 3
Chara 32 35
Coontail 19 48
Elodea | 3 5
Niad 17 6

Nitella .

Pond lily, yellow 12 5
Pondweed, flatstem 19 22
Pondweed, floating leaf - 1
Pondweed, lllinois 37! 6
Pondweed, large leaf ] - ' 12
Pondweed, Richardson 5 12
Pondweed, sago 11 22
Water celery 4 : 3
Water lily, white ‘ ‘ - 8
© Water marigold - A 9
Water milfoil 71 77
Water stargrass ‘ - 9
All species combined 89 95

“Calculated as the number of depths where a species occurred at least once, divided the total
number of sites {100).

** 1988 data from Molter (1988), 1995 data from this study.

' Combined value for lllinois pondweed and Large leaf pondweed.

IV). The increased coontail in 1995 can be somewhat attributed to the clearer water which
allowed it to grow at the 18 foot depth where in 1988 no plants were found at that depth.
The higher relative frequency of Illinois pondweed in 1988 is probably due to the
misidentification and inclusion of Largeleaf pondweed with Illinois pondweed.

Densities

The overall rake densities for 1995 were commonly 3 and 4. It was quite common for rake
densities to be 5 when shallow water sites were sampled. Rake densities of 4 and 5 were
most often filled with Coontail, Chara and Water milfoil which grew in large, dense beds.

Depth densities. Depth densities were very good in 1995 with the highest total rake densities
occurring at the 1.5 and 6 foot depth (Figure 1). With a maximum value of 5, total rake



densities reached values of 3.7 and 4.0
at these depths respectively. Water Mean Density Rating
milfoil and chara had the highest $
species densities of 2.7 and 2.1 at the 6
and 12 foot depths respectively.

Transect densities. In 1995, '
macrophytes grew through out the 2 /\ _ AA\
littoral zone of Long Lake. A transect 4 //*"\
density of 20 would occur if all depths 1

sampled had a maximum density of 5. e \\4‘3‘

==~ Rake (all spp.) + Chara ¥ Milfoll & Coontsll

The average density for all species 0t —— . >
combined (total rake density) was 10.9. - Depth (feet) -
The highest individual transects were

18 and.16 WIth' values of 16.5 and 15 Figure 1. Mean density for all species (rake), Chara,
respectively (.I*jlgure 2). Tl}e lowest Coontail and Water milfoil at each depth sampled in
transect densities occurred in the Long Lake, 1995. Maximum value is 5.

vicinity of the

state boat
landing and
swim area.
The mean
transect
density on the
developed
west shore ‘
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DISCUSSION

The diversity
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stable and . Figure 2. Transect densities (ADR) for all species (rake), Coontail, Chara and
high quality Water mulfonl Maximum value is 20. <

macrophyte .
community. The great diversity of submerged, ﬂoatlng, emergent and npanan species are
greatly respons1b1e for the h1gh water quality found in Long Lake. This dense macrophyte
beds are of major importance in that they provide valuable habitat for fish and wﬂdhfe as
well as a forming a wave absorbing buffer wh1ch reduces shoreline erosion.
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Although no Eurasian milfoil was found during the rake throw portion of the survey, in all
likelihood it is present in Long Lake. The high boat use and the fact that Eurasian milfoil
fragments can be transported from infested lakes on boats and boat trailers and will
regenerate new plants if suitable conditions occur. However, because Long Lake has a
healthy macrophyte community, Eurasian milfoil shouldn’t become a serious threat.

Because over half (57%) of the its watershed lies within the boundaries of the Kettle Moraine
State Forest and is and undisturbed state (i.e. wetland, grassland and woodlot) Long Lake is
not in serious danger of the effects of cultural eutrophication. However, excessive nutrients
are still entering the lake via septic systems, agricultural and highway runoff and to a lesser
extent lawn fertilizers. This is evident by the increased macrophyte densities which occurred
in the developed portions of the lake basin.

Long Lake is a good example of a healthy macrophyte community. The designation of
sensitive areas along large portions of the east and north shore will help protect this
community. Controlling exotic plant species, nutrient and sediment runoff are factors that
need to be addressed to insure the continued health of Long Lake.



Appendix 1.

1995 Long Lake Transect Descriptions.

Transect #
1

N O 0N

10

11

12
13
14
15
16
17
18
19

20

21
22

23
24
25

Description

1600 feet south of boat landing on east shore, across from brown house
with red roof, with a flagpole on their south boundary.

800 feet south of boat landing, across from northern most house.
200 feet north of landing, straight east of pavilion.

Between the two beaches, straight out from the wooded area.

‘About 100 yards north of the fishing pier.

Clump of 5 willows, 300 yards north of the fishing pier.

200 feet north of point, across from the house with large cedar trees
blocking view of the lake.

1000 feet south of first pier and cottage, across from the sandy beach
between the boat slips.

200 feet south of first cottage.

Between fifth and sixth cottage from the south, fifth cottage is dark
brown sixth cottage is white with lime green trim and a rip rap shore.

100 feet north of western most road running along the shore, straight out
from cream cabin with blue trim, 1 weeping willow and 1 black willow
next to shore.

Half Way between inlet and ditch.

100 feet east of boy scout pier, straight off sandy hill.

South end of east side of channel leading into Tittle Lake

Straight off large oak tree on the point.

South end of rip rap,straight off cinder block building.

Direbtly‘l north of RV park boat landing.

Straight out from 3 cedar trees south of light blue cement block garage.

50 feet north of yellow cottage with RR tie bank stabilizers and 2 flag
poles on the pier.

Blue cottage with large weeping willow and concrete retaining wall, there
is rip rap to the south and sheet piling to the north.

100 feet north of Mr. Ed";s boat landing, between beach and landing.

50 feet north of blacktopped private landing, street light at landing,
directly in front of garage with overhead door.

Wooded point directly across from public landing.
First cottage south of wooded point. '

In front of ninth cottage from the north, cottage is tan with brown trim.
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Long Lake Macrophyte Survey Aug 1995

Date: )« & v =~

Transect #

Site Description:

. Ay 2
Loran Coordinates:N | < L/ -

SPECIES

L ceT
Vo [ i

Observers:\ oo~ .

7 jo 2|

v 16 =

.;/5:). I:.) ;&
W 2% o o

/‘/

,,_// bepth

SPECIES

P. natans

(common name) ;. s | (- (common name);;
chara R ‘coontail " Y
M. exalbescens ”tfj«i“ | \;)T elodea ( [
water celery | | scirpus Sp. \
flatstem ' | k P. illinois \ ;
sago Q duckweed \ g
richardson’s ’ spirodella \ %
amplifolious ‘ f i burreed 1 1)
white lilly ; E wild rice ’1 '
yeliow filly | T Tcarex sp. /
star grass ‘ ‘ arrowhead /
bladderwort | filamentous {
southern niad gf‘ P. puscillus \ i\
’ \

P. americanus ?

-

g:;)\

,!

Uetos, DD o}
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o ’4“ Long Lake Macrophyte Survey Aug 1995
ate: ! 1 ke s

Transect # ¢

Observers: “cod .. Ter .

Site Description: v oo o ni s ml e e, ST
Loran Coordinates:N .2} »> v ¢ o0 W % 1o 19

SPECIES Depth SPECIES Depth
(common name); .. : (common name); |,

chara y 1% | | coontail snenEEl
M. exalbescens ‘Z;)‘ *‘ :L:} "" elodea \ *\
water celery | f " scirpus Sp. \ \
flatstem ! | ‘ | P. illinois ‘
sago % duckweed |
richardson’s o \ spirodella ' ; |
amplifolious ‘ burreed }
white lilly ”g,f'? ! \ wild rice | | /
yellow lilly / carex Sp.

star grass / arrowhead

bladderwort ( filamentous

southern niad |} [ P. puscillus R
P. natans " " |

P. americanus ?

TS ’ e
€Cnipy o |t =< € aak 4
Comments: - jmé) dreendyn LS

- - { euct
Evitlus @pm’ vyl frrem ShafC and O
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- Long Laké Méérophyte SurveyAug 1995

Date; -~ ¢
| Observers:_toote 7 emy
Transect # | -
) o i \oWDL
Site Description: = .cv e (1 25 vevy acnee feon \wovSe e 7\Cc<)a T ez, Trewr.
' PR ‘ . , L Treey ploli,
;’2’ 4 Y3 e E::\ ?? ;5 7\ = é] TH_Q. ho w$—<5‘
Loran Coordinates:N 15> " 5% W_ 82 \o oF
SPECIES Depth SPECIES Depth
(common name)i/ s | &7 ha |1s- (common name)y, s | &' {2 tis”
chara -4 \ coontail 2 'l
DEN EYEEITN R [ 3
M. exalbescens |"2) ' |2 %4 \ elodea ‘ |
water celery 1 \ scirpus Sp. \ ‘
flatstem I 1 ; } P. illinois ‘xg 1
sago U |} |duckweed , |
richardson's i \ spirodella { {I
! |
amplifolious | l ' i burreed \ ;}
white lilly “é / wild rice \ E
yellow lilly [’ carex Sp. |
star grass | { arrowhead 1
bladderwort { filamentous \ |
southern niad \ P. puscillus \ \
‘ b L 4
P. natans \ | Bt cup
P. americanus 7 i \

Comments: Tiicr bt ot WuiSed ofiThe 3-S5 o ot
7 T@‘*’f
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Date:

b bovg g

Transect # <~

Long Lake Macrophyte Survey Aug 1995

Observers: .,

AP

S
Site Description: =7« -1~ < sorle oz
Loran Coordinates:N /.| ui ub 7o W 92 o 95
SPECIES Depth SPECIES Depth
(common name)l, =1 (~ |1o” |re” (common name) s 7 15’ I~
chara % coontail R, byl v
M. exalbescens ‘»‘v}f SI ’%‘i " elodea }’ }
water celery { scirpus Sp. /
flatstem | / P. illinois / \
sago ‘»U, / duckweed \E \
richardson's’ -l \ spirodella \
amplifolious \ burreed \
white lilly é” ‘i | wild rice /
yellow lilly ! | ‘ carex Sp. /
star grass A ; ; arrowhead / /
bladderwort | | | / filamentous [
southern niad - | / ;’ \ | P. puscillus /
P. natans / k i {
P. americanus ? il v ‘

Comments: hJ)a™" \.(H’ﬁ Glov e e roted by \')_n;Suﬂ ég’ﬁw-’*ﬁ SRy
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Long Lake Macrophyte Survey Aug 1995
Date: 1¢:o .« - °

Observers: Nl

Transect# 9 ~

Site Description: - .-+ .

c o EarsT Te
’\; iu o s«w ?5 %

Loran Coordinates:N fil <3 YO TR W 3% jo o€
SPECIES Depth SPECIES Depth

~ [{common name)y, s} ¢ | | g (common name); /.5 | ¢} 4 |15~

- | chara — P! coontail “3‘ P b

M. exalbescens "y ' .% | elodea [ | |
water celery | % | & scirpus Sp. “ | )
flatstem ""‘ ! ! { P. illinois ‘ \
sago '/" \ duckweed \ \
richardson's i spirodella
amplifolious § burreed f
white lilly | wild rice BR
yellow lilly Qféu 2 carex Sp. \ / J
star grass & ) arrowhead J /
bladderwort f filamentous [1] [ /
southem niad || | L f P. puscillus | { /
P. natans ’ { Bechior cusp ‘/52
P. americanus ? { l

@,(_—‘\rur{f) ?"q o~ T(C'LH.‘:G’C,’%” i-i.u)
Comments: {_','“j s estrade by 5,4
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Long Lake Macrophyte Survey Aug 1995
- Date: ' o = &

Observers: \i‘\awé‘: E LT e
Transect # | '

Site Description:  Zo~wcen 22 o

L

— - e . 3 VR T
T Trrang , &= oAt g d’iﬂr'kf‘ el ety

€77 e Aase 1S Lurobe LT o Grec i Teim (o8 CiPtald Sharc
3 ) S
Loran Coordinates:NLs -/ 143 4o 92 W 33 jo O
SPECIES - Depth SPECIES Depth
(common name).’.< | &7 |37 {9’ (common name)/. S <71\ | m”
%
M. exalbescens || ' ? X \ elodea LES
water celery scirpus Sp.
flatstem ‘ ‘ P. illinois ' ‘ | ‘
sago duckweed /
| richardson's . spirodella '
lamplifolious | 5 | burreed
white lilly wild rice \
yellow lilly carex Sp. \
star grass 2 arrowhead \‘
bladderwort filamentous t
southern niad ; P. puscillus
P. natans |

P. americanus 7|

Comments; { &vn™ [ (5 cuater merigold.
WP g g et Views
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Long Lake Macrophyte Survey Aug 1995

Date:! 5 Ny 9€
v Observers: N\ e
Mbhilie Loadbrosca

Transect# || owTE e )

Site Description: (0o 7 N of eegtefrmmerd roadcom Cng devn TS Ve

Lo in flont o L0dn calinuiihi bive Trom futeting Lo
qvé ‘ olacle I lows TVt T e

Loran Coordinates: N é/s 9/ [ / _ W > a§ 0. 9};5 '
SPECIES(, o) f ":bgépthg{/?‘g*;o SP§C1ES 7 5.5 Depth
(common name); ;.5 ’ 2l /8" (common name); s |, *
chara ) coontail A /o Ny
M, exalbescens 3“;" ¢ ‘“;‘“ B ;);I - elodea 8 /’ '
water celery , scirpus Sp.

flatstem ‘/’ P. illinois ) '

sago - - | duckweed

richardson’s /" A spirodella

amplifolious burreed

white lilly wild rice

yellow lilly carex Sp.

star grass arfdwhead

bladderwort 5& filamentous

southern niad | l ! P. puscillus

P. natans ' Bafitrcn . / ’

P. americanus ? '

€ b
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~ Long Lake Macrophyte Survey Aug 1995
Date: s+ A,. 95

-~ Observers; oo/ o
Transect# /2~ - Iy, [ rchelle LaBresse
Site Description: ol st fud fu iy ‘%ﬂ TGN :

;E\L 4 2 Y. 4 7 | 85 IO

L' ) " 3 % . Q 7 i ?;(?J) /2 7

v Ty Ty, BT e AT R
Loran Coordlnates?N y2 i//, ;;[/ W & 9, 99
SPECIES Depth SPECIES Depth
(commonname) 2’| ¢/ | 15} /8 (commonname) =’ | 7| /o' | /8
chara coontail ’ 3’ / 3“ ’ /
M. exalbescens |’ /’ " l’% - elodea
water celery / ’ scirpus Sp.
flatstem ' '7’ P. illinois
sago /’ duckweed ! ) '
richardson's | / ! fl | spirodella '
amplifolious / ’ burreed
white lilly Wlld rice
yellow lilly carex Sp.
star grass ! / arrowhead |
bladderwort flamentous | ';/ / !
southern niad P. puscillus
N 1S53
P. natans Putleceun di Y
P. americanus ? '
Comments: )
[s' b s 63, 3T At up man spere
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Long Lake Macrophyte Survey Aug 1995

Observers; /s e

Transect# /3 sl (Y dandy w i et Sey Sie Fheiiclle Laiiiae, .
Site Description: D s jm’ﬁ
I 7 (o N7y
' R SV SR 77 L 1 S S - < Y

Loran Coordinates:N '?i 43 2y TW_ 32 /o.o5

SPECIES Depth ' SPECIES Depth

(common name) Yo "ty (common name); /. ¢

chara s coontail 1)

M. exalbescens / ' / elodea

water celery scirpus Sp.

flatstem &5‘ P. illinois

sago duckweed

richardson's spirodelia

amplifolious burreed

white lilly wild rice

yellow lilly carex Sp.

star grass arrowhead

bladderwort filamentous

southern niad P. puscillus

P. natans

P. americanus ?

Tewsel v | D
Comments: 1 vee 0g QvSTd
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Date: riwe 1§ s

Transect #___LZ

Long Lake Macrophyte Survey Aug 1995

Observers: oo/ e

Yhene/i e ulf;)r 055

o \‘Q,Q. N - 46 f‘ﬁ‘“{: {ic, (- ¢ide : p»\)

Site Description: ~ " Y| ,

LS Y3 3950 el 2.8

| ,,iv_ ;; Y, 6. . .00
— s~v L, ,: I
Loran Coordinates:N /? e W /0.0
SPECIES Depth SPECIES Depth
(common name) r.s’| ¢ | 2’| /5 (common name), +,5| ¢’ | 15°1 /8"
chara - coontail // ' /’
M. exalbescens ) W Y elodea
water celery scirpus Sp.
flatstem " A P. illincis |
EN /
sago 31/ duckweed /
richardson’s / ] ! ) spirodella
amplifolious burreed
: ! ¥ : :
white lilly 3 wild rice
yellow lilly carex Sp.
star grass '/ L | arrowhead
SHSSE o oy 7/
bladderwort filamentous 131 d
southern niad P. puscillus
. ! !

P. natanS BL,\#"{,I(’VU - / /
P. americanus ? !

Comments:
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;o Long Lake Macrophyte Survey Aug 1995
Date. & . & /o« :

| ————f Observers._/fse/ ¢
Transect # /$ ‘ e/l CoBros se
Mo r; ) ky_ Do

Site Description: i ST )
LA LI et B Y
73t B —TE 1

Loran Coordinates:N /= . Yo. ¥8 \W /.57
SPECIES Dépth ' ESPECIES Depth
(common name) ;.51 . | a2l o5 (common name) 1.5 | 1 1/27| /57
Myﬂ
M. exalbescens /‘/ 55,3 “’g .!' elodea

water celery scirpus Sp.

flatstem P. illinois &i‘

sago duckweed

richardson's spirodella

amplifolious burreed

white lilly wild rice

yellow lilly carex Sp.

star grass arrowhead

bladderwort filamentous

southern niad /" P. puscillus

P. natans

P. americanus 7|

Tk Qe |

. -/ . . .
Comments: /5" sonc rutife Yot Lens /d,:
o
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Long Lake Macrophyte Survey Aug 1995

Transect # //, - Obserx?rs : //J (Z/g 0
Site Description: € < Gl of  Cowdin oy w0 ne dwarel o
o S fa .
Loran Coordinates:N Z/f 5;3/‘ N /f’iji /
SPECIES SPECIES Depth
(common name); /s /P (common name)! /| ¢ | /5 | /¢
chara e coontail "'3 /
M. exalbescens |’ / Eif 'ﬂ;“’“‘l elodea
water celery scirpus Sp.
flatstem " P. illinois
sago duckweed
richardson's ’ / spirodella
amplifolious burreed
white lilly wild rice
yellow lilly carex Sp.
star grass arrowhead
bladderwort filamentous
southern niad P. puscillus
P. natans o) s |
P. americanus ? ;
Jee Ve P
Comments: Pictuce ) (e oty #A3
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Date:_ » ~: 'or

Transect# .~

, Long Lake Macrophyte Survey Aug 1995

Observers._ 4oo/ e

¥ e

: ; 3
R e NPV

Site Description: TooDee fod peaic toer amain o oo
s oy 9o e )
e o %as_ B
Loran Coordinates:N & '~~~ """"c;i:s”si?fW o e 35S
SPECIES E)epth "SPECIES Depth
(commonnanme), /.s| ¢ | /o | /® (common name)l /5| ¢ | /5 | s
chara 5:53 coontail /’ / 2
M. exalbescens | / i” “"-:13) o= e elodea
water celery scirpus Sp.
flatstem | X P. illinois ! /
sago duckweed
richardson's | "1 spirodella
amplifolious Cf" burreed
white lilly wild rice
yellow lilly carex Sp.
star grass 9{; arrowhead
bladderwort filamentous

southern niad

P. puscillus

P. natans

P. americanus ?,

Comments: Q oAbl
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Date 2 Hacy

Transect# |2

ij 1Y blve

Léhg Lake Macrophyte Survey Aug 1995

Observers: Rad,

Site Description: 3cedor frees South QCTQ;.M{— blacK gorage

edR OF eofyrre gL SHoTe CeFeinivg Lall Ges

1007 Souf. of Noriern

NS a¢loss H“’"‘D €7

Ay

Loran qurdinates:N W —
SPECIES Depth SPECIES Depth
(commonname),s” | & | 1A{1¥ | i(commonname)(s |6 [12] 1%

[chara [\ |9°] | | |ooontal |55
M. exalbescens 333 25, L’”’;" "3 elodea
water celery : scirpus Sp.
flatstem 0. P. illinois
sago duckweed
richardson's | ; spirodella
amplifolious burreed
white lilly wild rice
ye"ow lilly carex Sp.
star grass | armrowhead "
bladderwort | | flamentous | LS[“
southemn niad P. puscillus
P. natans
P. americanus ?

. . y " \
Comments: S?(d\-Q‘L! if_t-(:ac.?hq“ Wes T
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Long Lake Macrophyte Survey Aug 1995
‘ Observers: AOOJAQ

Date: | 6 Buc:, =1

Transect # |'q

. . g SD N - - e -
Site Descriptiofl. Nottw 0% e o Cotase Witk 3 Llas on The Ve, cotige
af (ail foed Tie Rank Stobl] /2ecs:

Loran qu‘rdinates:Nz,s H32 26 cay W2 ) 271
SPECIES Depth SPECIES Depth
(common name); | s é 11D Ny (common name)) s~ 1”1\ |-
chara 3 R coontail ; N
M. exalbescens 32? -‘ff "’?" ] | elodea \
water celery | scirpus Sp. \
flatstem “I ' \ P. illinois \
sago duckweed ‘
richardson's | spirodella \
amplifolious |’ | | | burreed } ’ |
white lilly wild rice ’ | ‘%
yellow lilly carex Sp. \ \ |
star grass arrowhead \ \
bladderwort filamentous ’ ) &
southemn niad : P. puscillus { ( ( |
P. natans V] |
P. americanus 7 Ro 2ot €S j |
N wed |3 j

Comments: 10715 on a g9l drp o ff
Rowvee ¥ 24 1g |
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Long Lake Macrophyte Survey Aug 1995
Observers: \\ aod

Smr_e’_g“\"?b/

Site Descrlptlon [acge WP”’U cutlewr Tred 1 %(ovx"(' o b ve coT%’je/YTock \'“nPFC‘P
Fo e Sovih, Concrete Gomll at site, Sheih P, |,h9 (,_),H,\ ?g\g parn Tin ToTle ho(ﬂ.\

Date: | 6 Rua <

Transect #20 _

'”47 on

_ 1% U3 uo 31 . 32 o
Loran Coordinates:N !. € 1 L’..f??, Ho 3} W32 o 13
SPECIES Depth SPECIES Depth
(common name)i | s | ¢ [\ | R’ (common name)il.s | ¢ |\o- 137 |
chara I~Tg =1~ coontail timinn
M. exalbescens “32. 5?5) 55»?/5 :‘j\’" elodea .\,1,‘“ ‘ i\
water celery BIRE | scirpus Sp. ) "1 }
flatstem 3"“ \ \ \ P. illinois |
sago : ] \ duckweed
richardson's | \ | - spirodella | :
amplifolious |V \ | burregd \ \
| white lilly ‘ | 5 wild rice ; }
yellow lilly } / carex Sp. 15 //
star grass ' ; [ arrowhead \ vl
bladderwort / \ filamentous { Iy
southern niad / \ P. puscillus '
P. natans '

P. americanus 7|

Comments: ?ﬁ’h**’Df 'S looKiAy wsT
Stde s | w SN A
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Long Lake Macrophyte Survey Aug 1995

Date; ) ¢ N\ugq 98 ,
Observers: sr\oodx/*@

Transect #0|
Site Description: \© © " Pet oF Mg CXe bodT 1Mo ng | betiiceim Jandns end "
weadin :
» , . ) _a

Loran Coordinates:N\li“ | ‘:’f éggg ‘;,,3 ‘? W 27; ’;% ?;;7 2? ? > {{\QZ&
SPECIES ~ Depth SPECIES Depth g
(common name) 1 <'| €~ (common name)y s 17 1D~

chara - =1 coontail Y

M. exalbescens 3“'5 25{5 5 393'37 “A{ elodea \ \

water celery ( \ scirpus Sp. \

flatstem \l ! | l P. illinois \

sago ! | \ E duckweed \

richardson's ! spirodella }

amplifolious ‘, ,, burreed / » 5}

white filly | / wild rice {

yellow lilly ’;’ ) J carex Sp. {

star grass / l ! arrowhead \

bladderwort / [ filamentous \

southern niad | / | P. puscillus 1

P. natans | f % \

P. americanus ? ‘ !

Comments: S(\c&() :ﬁ*g ]S
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Long Lake Macrophyte Survey Aug 1995
Date; 1bMNc sy g¢

( 4
Observers: |\ aocle ¢

Transect #22

Site Description; S " Net v cx blaktefed Tryatd tarding, Steedh ighr e e,
Aireet\ U e TTOv ¢ F Gl bor) hevie vt oWl head deo g AU rEl
\Jey‘m’rén o Trere, Tl weed, S P

Loran Coordinates:Nt\z ~ ii :5 ;fict fafp W fff? ‘ﬁ) %:39 2" djf ng 7
SPECIES Depth SPECIES Depth Sy
(common name);.s | ¢ {1 R’ (common name) ), s 1" W7 lovy
chara e coontail e (
M. exalbescens "33 3 | elodea “‘\; | \
water celery L scirpus Sp. ‘ \
flatstem i\ P. illinois \ \
sago ' ‘\ ‘\ duckweed !
richardson's \ spirodella ; |
amplifolious ~ [' | ,' | 3 burreed i
white lilly 2 wild rice !
yellow lilly *i carex Sp. i
star grass ; } arrowhead f IX
blgdderwort | { filamentous ( %
southern niad } ; P. puscillus \ }
P. natans / ~oud Loeeh | D '
P. americanus ? [ Savgeon. | o
SokTS ¥ nn 3

Comments: 3€\xfx Shand o am| vy betoton V.S~ and &7
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Lbng Lake Macrophyte Survey Aug 1995

Transect# ~ 4 .

Observers: ~/sco'c

| _ . Ay

Site Description: oy e “ STET o

' Yo a4 \ o Aoy

‘ 39 .67 RN

_ o 39¢7% Jo. 55
Loran Coordinates:N_/% ca P YV ‘o 55
SPECIES Depth SPECIES Depth
(commonname) .S} 6 LA | /8 (common name) /.| (7l /2718
S5 E oL i 3 a NRA
chara s le - coontail 21 4 !
M. exalbescens ‘;}i % 4,7’»25:, elodea //
water celery scirpus Sp.
flatstem e P. illinois
/ A
sago / duckweed X
richardson's spirodella
amplifolious ; burreed ’ / )
white lilly g 3 wild rice
yellow lilly 7 Y carex Sp.
star grass arrowhead
bladderwort filamentous
southern niad P. puscillus
P. natans S ! //
RS oYl f’"’b

P. americanus 7 !
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