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EXECUTIVE SUMMARY 

1. A total of 22 submersed plant species were observed 
in East Caroga Lake, of which 21 were found along the 
seven transects studied. Of these species, dominant 
plants included Chara sp., MYriophyllum spicatum, 
Potamogeton amplifolius, Myriophyllum tenellum, 
Utricularia purpurea and Elodea canadensis. Vascular 
plant species were found to a depth of 4 meters. 

2. Eurasian watermilfoil (Myriophyllum spicatum) was the 
second most abundant species. Dense stands were found 
from 1.0 to 3.0 meters (3 to 10 feet) with scattered 
individuals from 0.5 to 4.0 meters (2 to 13 feet). 
Eurasian watermilfoil was scattered throughout the 
littoral zone of the lake. It occurred predominantly 
as scattered individuals or small beds. However, a 
number of moderately sized dense beds of areas less 
than one acre were found. 

3. Several areas that as yet are only slightly to 
moderately infested with Eurasian watermilfoil have 
the potential to support much larger dense beds. These 
areas include the south end of the lake, the bay at 
Kirchen's Grove, and the large shallow bay at the 
northeastern end. 

Recommendations 

1. The aquatic plant management committee should continue 
its current activities as well as develop and implement 
a long-term aquatic plant management plan. In addition 
to selecting and implementing control techniques, the 
committee should develop educational, prevention, 
evaluation, and monitoring activities. 

2. The active lay monitoring program should be continued 
and expanded to include monitoring for Eurasian 
watermilfoil. Membership in the Citizens Statewide 
Lake Assessment Program (CSLAP) should effectively 
fill this need. 

3. Although a variety of control alternatives should be 
cosidered, some suggestions for potential control 
techniques would be to continue to utilize suction 
harvesting on the moderate density areas and beds of 
Eurasian watermilfoil and to initiate some form of 
hand harvesting at sites where scattered milfoil plants 
are found. Hand harvesting at sites where suction 
harvesting has been completed should be included as 
a maintenance activity on an annual basis. 
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INTRODUCTION 

In 1990, suction harvesting for control of Eurasian 
watermi1foi1 in East Caroga Lake was initiated by the New 
York State Department of Environmental Conservation 
(NYSDEC). The East Caroga Lake Protective Association 
(ECLPA) continued suction harvesting in 1991 and is 
proposing to continue this activity in 1992. However before 
proceeding, and as a requirement for the granting of an 
Aquatic Plant Management Permit by the Adirondack Park 
Agency (APA), the ECLPA had to have an aquatic plant survey 
completed. In the spring of 1992 the Rensselaer Fresh Water 
Institute was requested to conduct this survey. 

METHODS 

The location of scattered and dense Eurasian 
watermi1foi1 (Myriophyllum spicatum L.) populations for 
the entire lake were noted on a map. To further quantify 
the aquatic plant populations around the lake, seven areas 
were located evenly around the lake for diver swim-over 
transects (Figure 1). Along each transect, a diver 
estimated the abundance of all aquatic plant species in 
each depth interval using the following abundance classes: 

Class 
Abundant 
Common 
Present 
Occasional 
Rare 

Code -=%~C=o~v~e=r~~R=a=n~g~e~ ______ _ 
A greater than 50% cover 
C 25% to 50% cover 
P 15% to 25% cover 
o 5% to 15% cover 
R less than 5% cover 

Centroid 
75.0% 
37.5% 
20.0% 
10.0% 

2.5% 

In addition to using these abundance class data to evaluate 
plants at each transect, the abundance class data was summed 
for all transects using the centroid of the abundance class 
percent cover range. These data provided average depth 
distributions of plants, as well as an estimate of the 
relative abundance of all species in the lake. 
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RESULTS AND DISCUSSION 

Submersed Plant Species in East Caroga Lake 

A list totaling 22 species of all submersed and 
floating-leaved aquatic plant species observed in East 
Caroga Lake is given in Table 1. Of these species, one 
was a macroscopic algae, or charophyte (Chara), one was 
a floating-leaved species (Brasenia), and the remaining 
20 were submersed macrophytes. This list does not include 
marsh species, such as those found in the inlet and outlet 
*hannels, but include only those within the lake. The large 
number of species observed indicates excellent diversity, 
typical of low-elevation Adirondack lakes (Madsen et al. 
1989). For instance, Lake George has 47 submersed species 
(RFWI et a1., 1988) and 19 were observed in Lake Luzerne 
(Eichler and Madsen, 1990a). In each of these lakes, this 
high diversity is threatened by further growth and expansion 
of Eurasian watermilfoi1, which will have negative 
implications for the health of the lake as a whole (Madsen 
et a1., 1989, 1990). 

One important factor to account for during the 
permitting process of an aquatic plant management program 
is the occurrence and abundance of rare plant species that 
might be affected by a given management technique. Isoetes 
macrospora was the only plant observed that is on the New 
York State Rare Plant list (Mitchell, 1986; C1emants, 1989). 
However, the placement of this species on the rare plant 
list is more due to the lack of appropriate observations, 
or searches, for this species, than its actual rarity. 
Since it tends to occur in deep water habitats, it is 
difficult to find during casual observation, often requiring 
SCUBA to find. We have observed this species in many 
regional lakes including Lake George (Madsen et a1., 1989), 
Lake Luzerne (Eichler and Madsen, 1990a) and Galway Lake 
(Eichler and Madsen, 1990b). 

The composition of the species list for East Caroga 
Lake was very similar to that of other regional lakes. 
For instance, all of the species observed in East Caroga 
Lake have been noted for Lake George (RFWI et al., 1988). 

Vegetation Transects 

The locations of the seven transects examined are 
indicated in Figure 1. We selected sites that had both 
shallow and moderately steep slopes, with and without dense 
Eurasian watermi1foi1 stands. Sites were also chosen where 
suction harvesting had been conducted for management of 
Eurasian watermi1foi1. 
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Observations for Transect 1 are indicated in Table 
2. This location was a shallow bay adjacent to an area 
known as Kirchen Grove. In the shallow zone (0-1 m), 
Brasenia schreberi, was the most abundant species. From 
1 to 2 meters, Potamogeton amplifolius, Potamogeton 
pectinatus, Utricularia purpurea, and Vallisneria americana 
shared dominance. Beyond a depth of 2 meters, M. spicatum 
and Chara were the dominant species. This area was suction 
harvested, for control of M. spicatum, in 1990 by NYSDEC 
personnel and again in 1991 by ECLPA. The occurrence of 
moderate density growth of M. spicatum in this area in 1992 
indicates the need for continued maintenance of harvested 
sites following initial management efforts. 

Observations for Transect 2 are shown in Table 3. 
This open shoreline is to the north of the East Caroga Lake 
Protective Association beach. Bottom slope was gradual 
in this area and sediments were a mixture of sand and silt. 
In the shallow zone (0-1 meters), Myriophyllum tenellum 
formed a low-growing mat with Chara and Eriocaulon 
septangulare. In depths of from 1 to 4 meters, a mixed 
community of Potamogeton amplifolius, Vallisneria americana, 
Elodea canadensis, and Chara sp. were found. Although 
Eurasian watermilfoil was only a small portion of the plants 
present in the transect, large beds of M. spicatum were 
observed in the bay north of the transect. Dense bed growth 
of Eurasian watermilfoil extended from 1.0 meters to 3.0 
meters of depth. These beds are proposed for suction 
harvesting in 1992 (identified by ECLPA as site #10). 

A gradual bottom slope with sediments composed of sand 
and silt was examined at Transect 3 (Table 4). This site 
is near the midpoint of the west shore of the lake. 
Dominant species from 0 to 1 meters included ~. schreberi, 
Eriocaulon acicularis, M. tenellum and Sagittaria graminea. 
A diverse community with no clear dominants was found from 
2 to 4 meters, but some important species were y. purpurea, 
M. spicatum, £. amplifolius, and y. americana. A moderate 
density stand of M. spicatum was found at this site, and 
continued in a narrow band to the north. Suction harvesting 
was conducted at this site in 1991, however some form of 
annual maintenance is necessary to keep the Eurasian 
watermilfoil population in check. 

Observations along Transect 4 are recorded in Table 
5. This site is found in the northwest arm of the lake. 
Bottom slope at this site was gradual with sediments 
composed of sand near shore grading to soft silt in 2 to 
4 meters depth. At this location, Eurasian watermilfoil 
had developed, and formed large dense beds. This species 
occurred as scattered plants from 0.5 to 1 meter, with dense 
growth primarily in depths of from 2 to 3 meters. In open 
areas between the dense growth of Eurasian watermilfoil, 
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dense stands of Elodea canadensis were observed. Beyond 
a depth of 3 meters, a more even distribution of species 
was observed with Chara, ~. canadensis and M. spicatum the 
principal species. A species not reported on the transect, 
Lobelia dortmanna, was also observed in this area. The 
Eurasian watermilfoil beds in this area are proposed for 
suction harvesting in 1992 (ECLPA site #5). 

In the shallow zone at Transect 5 (0-1 m), dominant 
species included Chara and M. tenellum (Table 6). From 
1 to 3 meters, species distribution was more evenly 
distributed. Beyond a depth of 3 meters, Chara and 
Utricularia purpurea were dominant. Bottom slope at this 
site was gradual with sandy sediments predominating near 
shore and grading to a sand silt mixture in deeper water. 
Moderate density areas and beds of Eurasian watermilfoil 
were observed to the east and west of this transect. 

Observations for Transect 6 are recorded in Table 7. 
This site was located in a small bay on the east shore of 
the lake. Bottom slope at this site was gradual with 
sediments composed of sand near shore grading to silt in 
2 to 4 meters depth. A gravelly area was observed near 
the end of the transect in the mouth of the bay. At this 
location, Eurasian watermilfoil had developed, and formed 
a number of dense beds along the southern shore of the bay. 
Eurasian watermilfoil occurred as scattered plants from 
0.5 to 1 meter, with dense growth primarily in depths of 
from 1 to 4 meters. Moderate growths of charophytes (Chara 
spp.) were observed throughout this bay. The milfoil beds 
at this site are listed by the ECLPA as site #8. 

Results for Transect 7 are recorded in Table 8. This 
site was located in the southeast corner of the lake. 
Bottom slope at this site was flat with sediments composed 
of sand and sand silt mixtures. At this location, Eurasian 
watermilfoil was the dominant species and formed scattered 
moderately dense patches in depths of from 1 to 2 meters. 
The milfoil beds at this site are listed by ECLPA as site 
#3. 

The depth distribution and total relative abundance 
of all aquatic plants in East Caroga Lake is shown in Table 
9. Results in this table are for cumulative percent cover 
for the seven transects, and thus frequently exceed 100 
percent. All species are ranked in order of abundance in 
Table 10. The abundance of species observed in East Caroga 
Lake was similar to that for other regional lakes (RFWI 
et al., 1988; Taggett et al., 1989). 

The depth distribution of the ten most common species 
is displayed in Figure 2. From this graph, the most typical 
dominants for each depth interval can be summarized. From 
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0-1 meter, typical species include M. tenellum, D. schreberi 
and Chara spp. Myriophyllum spicatum, M. tenellum, and 
Chara spp. are most common from 1 to 2 meters. The maximum 
depth distribution of Eurasian watermilfoil (1 to 3 meters) 
coincides with the peak in distributions of M. tenellum, 
f. amplifolius, Chara spp., and y. americana. Maximum 
density of aquatic plants was observed from 1 to 3 meters 
depth. 

Eurasian Watermilfoil in East Caroga Lake 

Scattered Eurasian watermilfoil was found throughout 
most of the lake (Figure 3). These many scattered 
locations were undoubtedly due to the dispersal of fragments 
from the dense stands in the lake. Small dense beds were 
located in several areas of the lake, including the 
northwest bay, the western shore and the bay north of the 
Caroga Lake Protective Association Property. Larger areas 
of dense growths were found in the northwest bay adjacent 
to the outlet and the northeast bay. These areas have the 
potential to expand into substantially larger, nuisance 
growths. Of particular concern in the near future is the 
northwest bay where dense growths are presently found, and 
additional areas of suitable depth and substrate still exist 
for additional milfoil infestation. 

Of the areas currently without large dense growths, 
the southern basin is particularly susceptible to dense 
growths of Eurasian watermilfoil. This area should be 
monitored carefully. The extensive areas of shallow waters 
near currently existing beds pose a potential for much 
larger growths of milfoil. Eurasian watermilfoil control 
throughout the lake will minimize the locations from which 
fragments can be generated to recolonize areas of the lake 
that are susceptible to extensive growth. 

5 



Management of Eurasian Watermilfoil in East Caroga Lake 

Although lake residents all want immediate action, 
the first step in addressing Eurasian watermilfoil problems 
in East Caroga Lake is to develop a long-term aquatic plant 
management plan as a component of an overall lake management 
plan. A long-term plan is needed, since it is unlikely 
(if not impossible) that Eurasian watermilfoil can be 
eradicated from the lake. Even if eradication were to be 
accomplished, continued vigilance would be necessary to 
prevent any future reintroductions. Some specific 
components to address are: 

Education 
Prevention 
Implementation of Controls 
Evaluation and Monitoring 

Education. To develop support for management efforts, 
and to gather volunteers to assist with the program; 
education of lake-users and homeowners is imperative. 
Homeowners and lake users must know about Eurasian 
watermilfoil and how to prevent further introductions and 
spread. One fact is becoming plain - in these 
times of tight money, the only way to protect your lake 
is to band together and do it as a lake association. 

Prevention. Once control has been successful, efforts 
must be made to prevent reintroduction, and slow the spread 
of Eurasian watermilfoil. Also, preventive efforts will 
help to curtail the spread of this plant to other lakes; 
both as an altruistic measure to keep other lakes from 
experiencing these problems, and to minimize sources of 
plants for potential reintroduction into your own lake. 
Prevention efforts might include education, nonpoint source 
pollution control, erosion management and encouraging the 
reintroduction and growth of native plants. 

Implementation of Controls. A wide variety of control 
techniques are available, none of which provides a perfect 
solution. All techniques have advantages and drawbacks. 
Each location with Eurasian watermilfoil must be assessed 
individually, and control techniques selected that will 
work under those conditions. The availability of a suction 
harvester and the resources to support its continued use 
place East Caroga Lake in an enviable position. Areas that 
have been suction harvested in prior years show low to 
moderate density milfoil growth where dense beds of milfoil 
once were found. Continued maintenance of harvested 
locations is necessary to ensure against dense regrowth 
of milfoil. This can generally be accomplished by either 
followup visits by the suction harvester every few years 
or annual removal of the scattered milfoil plants which 
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are frequently found following suction harvesting. 

The vegetation management committee should also study 
other control options and decide on a suitable group of 
control techniques. Do not rely solely on consultants to 
decide for you. One important consideration frequently 
neglected is that these techniques will have to be approved 
through a permitting process, so select techniques that 
will be acceptable to the permit administrator. The permits 
for aquatic plant control within the Adirondack Park are 
administered by the Adirondack Park Agency, so more 
restrictions apply than are generally true elsewhere in 
the state. 

Some recommendations for specific control techniques 
that might be suitable would be to treat the scattered plant 
areas by hand picking of Eurasian watermi1foi1, either 
through the use of divers and snorke1ers, or by wading in 
depths up to 1 meter. Permits for this activity would 
probably be more readily obtained than others. For more 
dense locations, suction harvesting still remains the most 
readily available technique. Use of hand harvesting 
immediately following suction harvesting or in ensuing years 
is necessary to keep harvested areas under control. 

Other possibilities for managing dense beds might 
include benthic mats or drawdown. For instance, dense beds 
in Lake George were managed using benthic mats. These mats 
are quite effective, and give control for long periods of 
time. Since none of the dense beds in the lake are 
currently very large, benthic matting should not be either 
prohibitively expensive nor cause appreciable impacts to 
the vegetation or spawning fish populations. Drawdown is 
an effective technique if the facilities (dam) exist to 
lower waters levels to the depth where mi1foi1 is found. 
For East Caroga Lake this may help in the shallow areas, 
but it does not appear possible to draw the lake level down 
more than a meter. Currently, dense locations of Eurasian 
watermi1foi1 are localized, so more drastic measures such 
as chemical control are probably not yet warranted. 
Chemical control is not completely beyond the realm of 
possibility, given that East Caroga Lake is a class Blake 
(NYSDEC Classification), and not used as a drinking water 
supply. In contrast, chemical treatment is not recommended 
for waters used as a diffuse drinking water supply. 

Monitoring and Evaluation. These two activities are 
similar in execution, but somewhat distinct in purpose. 
The vegetation committee should coordinate a lay monitoring 
program of lake-users to observe lake areas for the presence 
and spread of Eurasian watermi1foil in the lake. In 
addition, these individuals might help in posting the boat 
launches and even inspecting boats and interviewing owners 
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about the Eurasian watermilfoil problem 

Monitoring the lake would include consistent visual 
inspections of areas of the lake, using snorkeling or SCUBA, 
for the presence and spread of Eurasian watermilfoil. One 
technique for quantifying areas with dense Eurasian 
watermilfoil is to use a echolocation unit ("fish/depth 
locator") to map the height and area of dense beds during 
the summer. The Fresh Water Institute will cooperate with 
lake associations by identifying plant samples. These 
monitoring activities should be part of an overall lake 
monitoring program. 

Evaluation activities are designed to examine specific 
control programs and techniques, as well as assessing the 
rate of Eurasian watermilfoil regrowth or recolonization 
and the need for repeated control at a given location. 
This may also be done by lay monitors, or contracted with 
consultants. 

An ongoing effort in prevention, education, evaluation 
and monitoring will greatly facilitate gathering information 
and making decisions on future management directions. 

Findings 

1. A total of 22 submersed plant species were observed 
in East Caroga Lake, of which 21 were found along the 
seven transects studied. Of these species, dominant 
plants included Chara spp., Myriophyllum spicatum, 
Potamogeton amplifolius, Myriophyllum tenellum, 
Utricularia purpurea and Elodea canadensis. Vascular 
plant species were found to a depth of 4 meters. 

2. Eurasian watermilfoil (Myriophyllum spicatum) was the 
second most abundant species. Dense stands were found 
from 1.0 to 3.0 meters (3 to 10 feet) with scattered 
individuals from 0.5 to 4.0 meters (2 to 13 feet). 
Eurasian watermilfoil was scattered throughout the 
littoral zone of the lake. It occurred predominantly 
as scattered individuals or small beds. However, a 
number of moderately sized dense beds of areas less 
than one acre were found. 

3. Several areas that as yet are only slightly to 
moderately infested with Eurasian watermilfoil have 
the potential to support much larger dense beds. These 
areas include the south end of the lake, the bay at 
Kirchen's Grove, and the large shallow bay at the 
northeastern end. 
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Recommendations 

1. The aquatic plant management committee should continue 
its current activities as well as develop and implement 
a long-term aquatic plant management plan. In addition 
to selecting and implementing control techniques, the 
committee should develop educational, prevention, 
evaluation, and monitoring activities. 

2. The active lay monitoring program should be continued 
and expanded to include monitoring for Eurasian 
watermilfoil. Membership in the Citizens Statewide 
Lake Assessment Program (CSLAP) should effectively 
fill this need. 

3. Although a variety of control alternatives should be 
cosidered, some suggestions for potential control 
techniques would be to continue to utilize suction 
harvesting on the moderate density areas and beds of 
Eurasian watermilfoil and to initiate some form of 
hand harvesting at sites where scattered milfoil plants 
are found. Hand harvesting at sites where suction 
harvesting has been completed should be included as 
a maintenance activity on an annual basis. 
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Table 1. 

MACROPHYTE SPECIES PRESENT IN EAST CAROGA LAKE 

SCIENTIFIC NAME 

Brasenia schreberi 
Chara spp. 
Ceratophyllum demersum 
Elatine minima 
Eleocharis acicularis 
Elodea canadensis 
Eriocaulon septangulare 
Heteranthera dubia 
Isoetes macrospora 
Juncus pelocarpus 
Lindernia sp. 
Lobelia dortmanna 
Myriophyllum spicatum 
Myriophyllum tenellum 
Potamogeton amplifolius 
Potamogeton epihydrus 
Potamogeton foliosus 
Potamogeton pectinatus 
Sagittaria graminea 
Sparganium spp. 
Utricularia purpurea 
Vallisneria americana 

COMMON NAME 

Water Shield 
Chara 
Coontail 
Waterwort 
Spike Rush 
Waterweed 
Pipewort 
Water Star Grass 
Quillwort 
Rush 
False Pimpernel 
Water Lobelia 
Eurasian Milfoil 
Watermilfoil 
Large-leaved Pondweed 
Leafy Pondweed 
Pondweed 
Pondweed 
Arrowhead 
Bur-reed 
Bladderwort 
Duck Celery 

----------------------------------------------------------
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Table 2. 
LAKE ASSESSMENT VEGETATION TRANSECT DATA 

LAKE: East Caroga Lake 
TRANSECT: 1 

--------------------------------------------------------, 
DEPTH INTERVAL (METERS) 

SPECIES 0-1 1-2 2-3 
-----------------------------------------------------------------

Brasenia schreberi 
Ceratophyllum demersum 
Chara spp. 
Eleocharis acicularis 
Elodea canadensis 
Eriocaulon septangulare 
Myriophyllum spicatum 
M. tenellum 
Potamogeton amplifolius 
P. epihydrus 
P. foliosus 
P. pectinatus 
Sagittaria graminea 
Utricularia purpurea 
Vallisneria americana 

Est. Total Cover 
Sediment 

ABUNDANCE CODES: 

NOTES: Sa - Sand 
Gr - Gravel 
Si - Silt 

10 
2.5 
2.5 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 
2.5 
2.5 
2.5 

20 
Sa/Gr 

LETTER 

A 
C 
P 
o 
R 

2.5 
2.5 

20 

2.5 
2.5 

20 
2.5 

10 2.5 
2.5 
2.5 

20 

10 
10 

60 40 
Si Si 

LABEL 

ABUNDANT 
COMMON 
PRESENT 
OCCASIONAL 
RARE 

1 1 

PERCENTAGE RANGE 

>50% 
25-50% 
15-25% 
5-15% 
<5% 



Table 3. 
LAKE ASSESSMENT VEGETATION TRANSECT DATA 

LAKE: East Caroga Lake 
TRANSECT: 2 

------------------------------------------------------. 

SPECIES 

Chara spp. 
Ceratophyllum demersum 
Elodea canadensis 
Eriocaulon septangulare 
Heteranthera dubia 
Isoetes macrospora 
Myriophyllum spicatum 
M. tenellum 
Potamogeton amplifolius 
P. epihydrus 
Utricularia purpurea 
Vallisneria americana 

Est. Total 
Sediment 

ABUNDANCE CODES: 

NOTES: Sa - Sand 
Gr - Gravel 
Si - Silt 

DEPTH INTERVAL (METERS) 

0-1 

10.0 

2.5 
10.0 

2.5 
2.5 

20.0 
2.5 
2.5 

2.5 

1-2 

10.0 

2.5 

2.5 

10.0 

10.0 

2-3 

10.0 
2.5 
2.5 

2.5 

10.0 

2.5 
10.0 

3-4 

20.0 
2.5 

10.0 

2.5 

2.5 

20.0 

2.5 

40.0 20.0 20.0 30.0 
Sa/Gr Sa/S; Sa/S; Sa/Si 

LETTER LABEL 

A 
C 
P 
o 
R 

ABUNDANT 
COMMON 
PRESENT 
OCCASIONAL 
RARE 

12 

PERCENTAGE RANGE 

>50% 
25-50% 
15-25% 
5-15% 
<5% 



Table 4 
LAKE ASSESSMENT VEGETATION TRANSECT DATA 

LAKE: East Caroga Lake 
TRANSECT: 3 

DEPTH INTERVAL (METERS) 

SPECIES 

Brasenia schreberi 
Chara spp. 
Eleocharis acicularis 
Elodea canadensis 
Eriocaulon septangulare 
Myriophyllum spicatum 
M. tenellum 
Potamogeton amplifolius 
P. epihydrus 
P. foliosus 
Sagittaria graminea 
Utricularia purpurea 
Vallisneria americana 

Est. Total 
Sediment 

ABUNDANCE CODES: 

NOTES: Sa - Sand 
Si - Silt 

LETTER 

A 
C 
P 
o 
R 

0-1 

20.0 
2.5 

10.0 

2.5 
2.5 

10.0 
2.5 

10.0 

40.0 
Sa/Si 

13 

1-2 2-3 

10.0 10.0 
20.0 

2.5 

20.0 20.0 

10.0 10.0 
2.5 
2.5 2.5 

10.0 10.0 
2.5 10.0 

60.0 
Sa/Si Sa/Si 

LABEL 

ABUNDANT 
COMMON 
PRESENT 
OCCASIONAL 
RARE 

3-4 

10.0 

2.5 

20.0 

10.0 

2.5 

10.0 

Sa/Si 

PERCENTAGE RANGE 

>50% 
25-50% 
15-25% 
5-15% 
<5% 



Table 5. 
LAKE ASSESSMENT VEGETATION TRANSECT DATA 

LAKE: East Caroga Lake 
TRANSECT: 4 
'-----------------------------------------------------

DEPTH INTERVAL (METERS) 

SPECIES 0-1 1-2 2-3 3-4 
-------------------------------------------------------------------

Chara spp. 
Elodea canadensis 
Eleocharis acicularis 
Isoetes 
Myriophyllum spicatum 
M. tenellum 
Potamogeton amplifolius 
P. epihydrus 
Utricularia purpurea 
Vallisneria americana 

Est. Total 
Sediment 

ABUNDANCE CODES: LETTER 

A 
C 
P 
o 
R 

NOTES: Hd Sa - Hard Sand 
S; - Silt 
Gr - Gravel 
Dp Si - Deep Silt 

2.5 

2.5 
2.5 

2.5 

2.5 
2.5 

10.0 
Hd Sa 

14 

75.0 
37.5 

2.5 
10.0 
2.5 75.0 

20.0 
10.0 10.0 

10 
2.5 10 

20.0 10.0 
Si/Gr Dp Si 

LABEL 

ABUNDANT 
COMMON 
PRESENT 
OCCASIONAL 
RARE 

20.0 
20.0 

20.0 

10.0 
10 

2.5 
2.5 

70.0 
Dp Si 

PERCENTAGE RANGE 

>50% 
25-50% 
15-25% 
5-15% 
<5% 



Table 6. 
LAKE ASSESSMENT VEGETATION TRANSECT DATA 

LAKE: East Caroga Lake 
TRANSECT: 5 

SPECIES 

Chara spp. 
Eleocharis acicularis 
Eriocaulon septangulare 
Myriophyllum spicatum 
M. tenellem 
Potamogeton amplifolius 
P. foliosus 
P. pectinatus 
Utricularia purpurea 

Est. Total 
Sediment 

ABUNDANCE CODES: 

NOTES: Sa - Sand 
Si - Silt 

DEPTH INTERVAL (METERS) 

0-1 

10.0 
2.,5 
2.,5 
2,5 

10.0 

2.5 
2.5 

10.0 
Sa 

LETTER 

A 
C 
P 
o 
R 

1-2 2-3 

2.5 10.0 

2.5 10.0 
20.0 20.0 
2.5 10.0 

10.0 

10.0 10.0 

40.0 40.0 
Sa Sa/Si 

LABEL 

ABUNDANT 
COMMON 
PRESENT 
OCCASIONAL 
RARE 

15 

3-4 

20.0 

2.5 

10.0 

40.0 
Sa/Si 

PERCENTAGE RANGE 

>50% 
25-50% 
15-25% 
5-15% 
<5% 



Table 7. 
LAKE ASSESSMENT VEGETATION TRANSECT DATA 

LAKE: East Caroga Lake 
TRANSECT: 6 

------------------------------------------------_. 
DEPTH INTERVAL (METERS) 

SPECIES 0-1 1-2 2-3 3-4 
--------------------------------------------------------_. 
Chara spp. 
Elodea canadensis 
Eriocaulon septangulare 
Heteranthera dubia 
Isoetes macrospora 
Myriophyllum spicatum 
M. tenellum 
Potamogeton amplifolius 
Vallisnerea americana 

Est. Total 
Sediment 

ABUNDANCE CODES: 

NOTES: 

LETTER 

A 
C 
P 
o 
R 

10.0 

2.5 
2.5 
2.5 

10.0 
2.5 

30.0 
Sa 

37.5 37.5 
2.5 

10.0 
2.5 2.5 

20.0 20.0 
37.5 20.0 
10.0 10.0 

2.5 

70.0 50.0 
Sa/S; Sa/S; 

LABEL 

ABUNDANT 
COMMON 
PRESENT 
OCCASIONAL 
RARE 

37.5 

20.0 
10.0 

70.0 
S; 

PERCENTAGE RANGE 

>50% 
25-50% 
15-25% 
5-15% 
<5% 

Transect gets shallower at approximately 80 meters with gravel. 
Mostly Chara with algae mat and some P. amplifolius. 
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Table 8. 
LAKE ASSESSMENT VEGETATION TRANSECT DATA 

LAKE: East Caroga Lake 
TRANSECT: 7 

----------------------------------------------------, 
DEPTH INTERVAL (METERS) 

SPECIES 0-1 1-2 
------------------------------------------------------. 

Chara spp. 
Elatine minima 
Elodea canadensis 
Lindernia dubia 
Isoetes macrospora 
Myriophyllum spicatum 
M. tenellum 
Potamogeton amplifolius 
Vallisneria americana 

Est. Total 
Sediment 

2.5 
2.5 
2.5 

2.5 
10.0 

2.5 
2.5 

10.0 
Sa/Si 

37.5 

10.0 
2.5 

70.0 
Sa 

ABUNDANCE CODES: LETTER LABEL PERCENTAGE RANGE 

NOTES: 

A 
C 
P 
o 
R 

ABUNDANT 
COMMON 
PRESENT 
OCCASIONAL 
RARE 
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Table 9. Total Percent Cover for All Species Observed in 
East Caroga Lake. 

DEPTH INTERVAL (METERS) 

SPECIES 0-1 1-2 2-3 3-4 

Brasenia schreberi 30.0 2.5 
Chara spp. 37.5 70.0 162.5 107.5 
Ceratophyllum demersum 2.5 2.5 2.5 2.5 
Elatine minima 2.5 
Eleocharis acicularis 15.0 22.5 
Elodea canadensis 7.5 5.0 45.0 32.5 
Eriocaulon septangulare 17.5 2.5 
Heteranthera dubia 2.5 10.0 12.5 
Isoetes macrospora 10.0 12.5 2.5 
Lindernia dubia 2.5 
Myriophyllum spicatum 25.0 85.0 147.5 65.0 
M. tenellem 40.0 77.5 42.5 
Potamogeton amplifolius 22.5 62.5 52.5 60.0 
P. epihydrus 5.0 5.0 10.0 10.0 
P. foliosus 5.0 15.0 2.5 
P. pectinatus 5.0 20.0 
Sagittaria graminea 12.5 
Utricularia purpurea 7.5 32.5 32.5 25.0 
Vallisneria americana 12.5 25.0 25.0 12.5 

Total 

32.5 
377.5 

10.0 
2.5 

37.5 
90.0 
20.0 
25.0 
25.0 
2.5 

322.5 
160.0 
197.5 
30.0 
22.5 
25.0 
12.5 
97.5 
75.0 

-------------------------------------------------------------_. 
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Table 10. Total Percent Cover for All Species Observed in 
East Caroga Lake Sorted by Cumulative Percent Cover. 

DEPTH INTERVAL (METERS) 

SPECIES 0-1 1-2 2-3 3-4 Total 

Chara spp. 37.5 70.0 162.5 107.5 377.5 
Myriophyllum spicatum 25.0 85.0 147.5 65.0 322.5 
Potamogeton amplifolius 22.5 62.5 52.5 60.0 197.5 
M. tenellem 40.0 77.5 42.5 160.0 
Utricularia purpurea 7.5 32.5 32.5 25.0 97.5 
Elodea canadensis 7.5 5.0 45.0 32.5 90.0 
Vallisneria americana 12.5 25.0 25.0 12.5 75.0 
Eleocharis acicularis 15.0 22.5 37.5 
Brasenia schreberi 30.0 2.5 32.5 
P. epihydrus 5.0 5.0 10.0 10.0 30.0 
Isoetes macrospora 10.0 12.5 2.5 25.0 
P. pectinatus 5.0 20.0 25.0 
Heteranthera dubia 2.5 10.0 12.5 25.0 
P. foliosus 5.0 15.0 2.5 22.5 
Eriocaulon septangulare 17.5 2.5 20.0 
Sagittaria graminea 12.5 12.5 
Ceratophyllum demersum 2.5 2.5 2.5 2.5 10.0 
Lindernia dubia 2.5 2.5 
Elatine minima 2.5 2.5 

-----------------
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Figure 1. Map of vegetation transects on East Caroga Lake. 
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Figure 2. 

DEPTH DISTRIBUTION 
AQUAnC PlANTS IN E"AST CAROGA LAKE 

EJ g 
I a § 1 

0-1 1-2 2-3 3-4 

DEPTH RANGE IN METERS 

Depth distribution of the ten most common 
aquatic plant species in East Caroga Lake 
by cumulative percent cover. CA, Chara spp.; 
MS, Myriophyllum spicatum; PA, Potamogeton 
amplifoliuSi MT, Myriophyllum tenellum; UP, 
Utricularia purpurea; Ee, Elodia canadensis; 
VA, Vallisneria americana; EA, Eleocharis 
acicular;s; BS, Brasen;a schreberi; PE, ~ 
epihydrus. 
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EURASIAN 

WATERMILFOI,L LOCAT I ONS 

~S" designates reas of 
sea. t!!r@d !i. s 12 • catUIn 

Location of dense and scattered Eurasian 
watermilfoil populations in East Caroga Lake. 
Crosshatched areas indicate beds of Eurasian 
watermilfoil. 
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