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1. Introduction 

In 2018, Arrowwood Environmental (AE) was retained by the Ninevah Foundation to conduct an 

inventory of aquatic macrophytes in Lake Ninevah, Vermont.  Lake Ninevah is a 171 acre lake in 

the town of Mount Holly.  It is a fairly shallow water body, with a maximum depth of 12 feet and 

is underlain by bedrock of the Mount Holly Complex which consists of metasedimentary gneiss.  

The underlying bedrock can impact the chemistry of the water, in this case resulting in a low-

alkalinity lake.   Chemistry and nutrient content of the water is also highly influenced by the nature 

of the surface water inputs.  Lake Ninevah has a drainage basin area of 845 acres and a ratio of 

drainage basin to lake area of 4:1.   In general, the larger an area that drains into a lake (or the 

higher the basin:lake area ratio) the more nutrients that will enter the lake from surface water 

inputs.  The amount of nutrients entering the lake is also impacted by the landuse of the 

surrounding drainage basin.  In the case of Lake Ninevah, a relatively low basin:drainage ratio and 

a largely forested drainage basin surrounding the lake help to protect its water quality. 

There are two surface water inputs to Lake Ninevah: one draining the eastern side of Proctor Hill 

and entering the northwestern shore of the lake and one flowing through a large peatland on the 

southern shore of the lake.  The outlet to the lake is in the northeastern corner, where the water 

level is controlled by a dam.     

Lakes are typically classified based on physical parameters such as size, depth, trophic status and 

alkalinity.  Trophic status is a way to categorize different lakes based on the amount of biologically 

useful nutrients in the water (mainly phosphorus and nitrogen).  Oligotrophic lakes are lakes with 

very low nutrients available for plant (including algae) growth.  Because of this low amount of 

growth, plant and algae productivity is low and water clarity can be quite high.  Mesotrophic lakes 

have a moderate degree of nutrients available for plant growth and eutrophic lakes are those with 

a large amount of nutrients.  Eutrophic lakes can have low water clarity because of the higher 

degree of algae growth that is possible when nutrients such as phosphorus are plentiful.  A final 

category of lakes is called dystrophic lakes.  These lakes are defined as having low pH and a large 

amount of humic acids in the water, making the water brown.  Since this is not really a measure of 



Lake Ninevah Aquatic Plant Survey 2018  

  2 

 

nutrient availably, these lakes are better called humic lakes.  Since phosphorus is typically the 

limiting nutrient for aquatic plant growth, a common measurement to determine trophic status is 

to measure the phosphorus content of the water that is entering the lake during spring runoff and 

snow melt.  Based on these measurements, Lake Ninevah is considered a mesotrophic lake.  As 

such, a moderate amount of algal and plant growth is natural in such a water body.  Lake Ninevah, 

however, also has a high amount of tannic and humic acids in the water, which is evident in the 

brown color and relatively low water clarity.  This lake is therefore tending toward being classified 

as a humic, mesotrophic lake.   

2. Methods 

The study area for the inventory consisted of the entire waterbody of Lake Ninevah.  The shoreline 

boundary was derived from the Vermont Hydrography Dataset (VHD).  A small amount of area 

in the southern lake mapped as open water by VHD was excluded from this study because it 

consists of emergent vegetation.  Only aquatic species and emergent species that typically occur 

within aquatic plant communities were included in this inventory.  The maps produced as part of 

this report show the extent of the study area. 

Prior to field work, aerial ortho imagery of 

the lake was analyzed.  This included various 

imagery from the 1990s up to 2016 and 

included black and white as well as full color 

and color-infrared imagery.  The purpose of 

this analysis was to create a preliminary base 

map of aquatic vegetation in the lake.  The 

most easily observed vegetation is the 

Waterlily Aquatic Community because this 

vegetation is readily visible on the surface of 

the water.  Though this preliminary map was 

Figure 1  Sampling the Waterlily Aquatic Community from 

a kayak 
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revised during the field work, it provided a valuable base map as well as insight into the seasonal 

variations present in some of the aquatic vegetation.  

Two days of field work were conducted in 2018 on July 30 and 31 by Michael Lew-Smith.  During 

the field work, the lake was circumnavigated with a motor boat or a kayak.  The motor boat was 

used for the majority of the inventory while the kayak was used to inventory shallow areas, 

especially along the southern and western shores.  Data was taken using a Trimble Juno GPS unit 

with custom data entry forms so that all data collected is linked to a specific geographic location.  

Narrative data not entered into the digital data forms was recorded in a field notebook.   

A survey methodology based on methods from the Vermont Agency of Natural Resources 

Department of Environmental Conservation (2006) field manual was used to sample the aquatic 

vegetation as part of this study.  In addition, grid point sampling technique based Hauxwell et al. 

(2010) was also used for the deeper parts of the lake.   

During this sampling, the aquatic vegetation was viewed from the boat or with a view-scope and 

notes on species, natural community composition, and percent cover of vegetation was recorded 

as appropriate.  Visibility through the water column during the inventory was poor, as is typical 

for lakes with humic and tannic acid content.  In areas where the aquatic vegetation could not be 

viewed from the boat, an aquatic survey rake was used to take a vegetation sample.  In waters 

shallower than 10’, a rake on a pole was used to sample vegetation.  In waters deeper than 10’, a 

survey rake attached to a rope was used to sample vegetation.  Rake fullness was recorded for each 

sample to obtain information about vegetation and each aquatic plant on the rake was identified to 

species.    All data was recorded using a digital data form on the GPS unit.  In select areas, 

snorkeling surveys were also conducted in order to sample aquatic vegetation and obtain more 

information on aquatic communities.   

GPS points were taken for rare species locations and boundaries of aquatic natural communities.  

Once field work was completed, the data was analyzed on an ArcGIS platform.  Data from the 

survey was used to create the aquatic natural community map and map of RTE species distribution. 
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3. Results 

The results of the inventory are presented below in three sections: a) Native Aquatic Vegetation 

Communities; b) Rare Species and c) Non-Native Aquatic Species. 

 

Figure 2  Aquatic Natural Communities of Lake Ninevah 
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a. Native Aquatic Vegetation Communities 

A natural community is an interacting assemblage of organisms, their physical environment, and 

the natural processes that affect them (Thompson and Sorenson 2005).  Most studies done by 

scientists on natural communities has been done in terrestrial systems.  Much work still needs to 

be done on classifying groups of aquatic plants into natural communities.  There are a few groups, 

such as the Waterlily Aquatic Community, that appear to be well-understood, common 

components of aquatic systems throughout the region.  Other groupings of plants are referred to 

as “assemblages” because more studies are needed to determine if they are established groupings 

that warrant the “natural community” designation.   

The native aquatic vegetation documented in Lake Ninevah has been categorized into three 

different types: the Waterlily Aquatic Community, the Nitella Bed Assemblage and the Quillwort-

Arrowhead Assemblage.   

As can be seen in Figure 2, not all of the lake is occupied by aquatic vegetation.  In many lakes, 

unvegetated areas consist of pelagic (deep water) zones where light cannot penetrate and exposed 

shallows.  Since Lake Ninevah only reaches a maximum depth of 12 feet, the few unvegetated 

areas occur along the shallow shores.  In these locations, it is likely that freezing and ice scour 

during the winter months limits the establishment of aquatic vegetation.   

A map of these communities is shown in Figure 2 and each type is described below. 
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Nitella Bed Assemblage 

The Nitella Bed Assemblage is a vegetation 

type that has been documented in a few lakes 

in the region, including Lake Champlain, 

Lake George, and Lake Carmi.   The 

complete distribution and abundance of this 

type is not fully understood at this time.  This 

is a unique vegetation type in that it is 

overwhelmingly dominated by a single 

genus: Nitella spp..  Though it looks like an 

aquatic vascular plant, Nitella spp. is a genus 

of macroalgae which is capable of forming dense mats under very low light conditions.   In other 

lakes, it is known to grow at depths of 15-20’ deep where other plant species cannot compete as 

well. 

The low light conditions of Lake Ninevah mean that this species competes well at much shallower 

depths than would otherwise be appropriate for it.  While it is a common component of the 

Waterlily Aquatic Community (see below), it reaches dominance at greater depths.  As depth 

increases, the Waterlily Community grades into the Nitella Bed Assemblage where Nitella spp. 

forms nearly monotypic stands.  A few other species such as waterweed (Elodea cf nuttallii) and 

lake quillwort (Isoetes lacustris) may also be present, but at very low cover.  The percent cover of 

these “beds” is somewhat variable.  Areas of very dense growth with 90-100% cover are common, 

as are areas with lower (40-50%) cover.  It is not known what accounts for this variation. 

As can be seen in Figure 2. the Nitella Bed Assemblage forms the majority of the aquatic vegetation 

that is present in Lake Ninevah.   

 

 

Figure 3  Nitella Bed Assemblage 
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Waterlily Aquatic Community 

The Waterlily Aquatic Community is a common and 

widespread community throughout the region.  It 

occupies shallow, sheltered bays of many water bodies 

and is dominated by floating-leaved aquatic plants.  This 

aquatic community occupies most of the shallow-water 

areas in the lake and forms a nearly contiguous ring 

around the western and southern shorelines.  These areas 

are home to most of the aquatic plant diversity in the lake 

as well as providing habitat to most of the rare species 

(see Section 3b Rare Species).   

The large bay at the southern end of the lake is home to 

the largest example of this community.  It is dominated 

by a dense cover of floating-leaved aquatics, mostly water 

shield (Brasenia schreberi).  This species is common for this type, especially in dystrophic waters.  

Other floating-leaved species such as yellow pond lily (Nuphar variegata), white water lily 

(Nymphaea odorata) and narrow-leaved bur-reed (Sparganium angustifolium) are also present, but 

at low cover.  A submerged strata dominated by water bulrush (Schoenoplectus subterminalis) and 

broad-leaved pondweed (Potamogeton amplifolius) is present below the floating leaves.  Other 

submerged species are present at low cover, including zigzag pondweed (P. zosteriformis), 

bladderworts (Utricularia gemniscapa, U. macrorrhiza and U. minor) and ribbon-leaved 

pondweed (P. epihydrus).   

In the deeper area of the southern lake, there is an area that has sparse floating-leaved aquatics and 

a much higher cover of submerged vegetation.  Water bulrush and broad-leaved pondweed, in 

particular, become dominant in this area, which was mapped as a “Sparse” Waterlily Community.  

This area is considered transitional between the shallow-water Waterlily Community and the 

deeper-water Nitella Bed Assemblage. 

Figure 4  Waterlily Aquatic Community 
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The Waterlily Aquatic Community along the western shore lacks the dense water shield cover that 

characterizes the southern lake and is dominated by white waterlily and narrow-leaved bur reed, 

with lesser amounts of yellow pond lily and water shield.  In general, cover of the floating-leaved 

strata is much lower, around 30-60%.  Submerged aquatic vegetation is highly variable.  Areas 

with rocky substrates or dense floating-leaved cover have very little submerged vegetation.  Areas 

with finer substrates and less floating-leaved cover have greater cover (up to 80% cover) and 

diversity of submerged vegetation.  In general, submerged species cover is around 20-40% and is 

dominated by Nitella spp.  Other species include waterweed (Elodea cf nuttallii), Robbin’s 

pondweed (Potamogeton robbinsii), and broad-leaved pondweed, ribbon-leaved pondweed (P. 

epihydrus).  Some shallow and rocky areas are similar to the Quillwort-Arrowhead community 

where these two species are common.   

Quillwort-Arrowhead Assemblage 

The Quillwort-Arrowhead Assemblage is an aquatic community that typically occurs in shallow 

areas of lakes with sandy or gravelly substrates. This assemblage is unique in that it does not 

contain many large submerged aquatic plants.  Instead, most of the growth is in the form of short 

basal rosettes that escape the notice of the casual observer.  It is likely that winter ice-scour and 

wave action play key ecological roles in the establishment of this suite of species (and the exclusion 

of others).    

 This assemblage is dominated by lake quillwort (Isoetes lacustris and I. harveyii) and grass-leaved 

arrowhead (Sagittaria graminea).  Some scattered Nitella spp. and narrow-leaved bur-reed are also 

present.  This community is fairly limited in Lake Ninevah, occurring only in one area along the 

southeastern shore and one along the western shore.  However, some areas within the mapped 

Waterlily Aquatic Community may also resemble this community, especially in the shallows 

where floating-leaved species are sparse.  The occurrence along the western shore may have arisen 

due to local hand-harvesting of floating-leaved species. 
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Table 1  Plant Species Documented in Lake Ninevah 

Latin Name Common Name S-Rank 

Brasenia schreberi  water shield  
Chara spp.  muskgrass  
Dulichium arundinaceum  three-way sedge  
Elatine triandra Euasian waterwort  
Eleocharis palustris  marsh spike-rush  
Elodea cf nuttallii  narrow-leaved water-weed S3 

Isoetes lacustris  lake quillwort S1 

Isoetes xharveyi  quillwort  
Myriophyllum farwellii  Farwell’s water-milfoil S2S3 

Myriophyllum humile  low water-milfoil S1S2 

Myriophyllum tenellum  leafless water-milfoil  
Najas flexilis  common naiad  
Najas gracillima slender naiad S2 

Najas minor  least naiad  
Nitella spp.  stonewort  
Nuphar variegata  common yellow pond-lily  
Nymphaea odorata  waterlily  
Potamogeton amplifolius  broad-leaved pondweed  
Potamogeton berchtoldii  Berchtold’s pondweed  
Potamogeton epihydrus  ribbon-leaved pondweed  
Potamogeton natans  floating pondweed  
Potamogeton robbinsii  Robbins’ pondweed  
Potamogeton spirillus  common snailseed pondweed  
Potamogeton zosteriformis  zigzag pondweed  
Sagittaria graminea  grass-leaved arrowhead  
Sagittaria latifolia  common arrowhead  
Schoenoplectus subterminalis  water bulrush S3 

Sparganium americanum  common bur-reed  
Sparganium angustifolium  narrow-leaved bur-reed  
Sparganium fluctuans  water-bur-reed S3 

Typha latifolia  broad-leaved cat-tail  
Utricularia geminiscapa  hidden-flowered bladderwort S3 

Utricularia macrorrhiza  common bladderwort  
Utricularia minor  lesser bladderwort S3 
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b. Rare Species 

The Vermont Natural Heritage Inventory 

manages rare species in the state and has a 

ranking system for denoting how rare a 

particular species is.  S1-ranked species are 

considered “very rare”, S2-ranked species 

are “rare” and S3-ranked species are 

considered “uncommon”.  A list of all 

aquatic macrophyte species was compiled 

during the inventory.  This list includes 34 

different species and is presented in Table 1.   

Of the 34 species documented, 9 are considered to 

be uncommon or rare species in the state.   A brief 

description of each species along with a 

distribution map is presented below. In the 

northwest corner of the lake, there is an area which 

harbors many rare species and can be seen on 

multiple maps below.   

Narrow-leaved waterweed (Eleodea cf 

nuttalii) 

Narrow-leaved waterweed is an uncommon (S3-

ranked) aquatic plant that was first documented in 

Lake Ninevah in 2007 and has been consistently 

recorded in the lake since then.  It ostensibly differs 

from the common waterweed (E. canadensis) by 

having narrower leaves that are not as crowded 

along the stem.  However, leaf morphology in this 

Figure 5  Farwell’s milfoil in Lake Ninevah 

Figure 6  Elodea cf nuttallii in Lake Ninevah 
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genus is highly variable, especially under varying light conditions.  Under low light conditions (for 

example in deep or dystrophic waters) the common waterweed leaves can look similar to narrow-

leaved waterweed leaves.  While leaf morphoglogy can be used as a guide, the only definitive way 

to distinguish these two species is by examining the differences in male and female floral 

morphology.  Unfortunately, fertile individuals of these species are not common, and none could 

be found during the current inventory.  Until fertile specimens can be examined, this occurrence 

should be denoted with a “cf”, which indicates that the identification is not certain.    This species 

is most abundant in the lake along the vegetated areas of the western and southern shores.  

However, a few scattered individuals are also found throughout the deeper parts of the lake, 

associated with the Nitella Bed Assemblage.   

Lake quillwort (Isoetes lacustris) and (Isoetes 

xharveyi) 

These two species of quillworts are low-growing 

plants with needle-like leaves originating from a 

common basal location.  Isoestes lacustris is 

considered a very rare (S1-ranked) species in 

Vermont.  It can sometimes form hybrids with 

another very rare species, Tuckerman’s quillwort 

(I. tuckermanii).  While Tuckerman’s quillwort 

was not documented in Lake Ninevah, it may occur 

there because a hybrid of the two species (I. 

xharveyii) was found in the lake.  This is the first 

time this hybrid has been documented in Vermont.  

Differentiation of I. lacustris and I. harveyi was not 

possible in the field, so distribution and abundance 

of these two species in the lake are considered 

together in Figure 7. 

Figure 7  Isoetes lacustris (and hybrid) in Lake 

Ninevah 
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In the lake these species are most common in the sand and cobble substrates at depths of 0-5 feet.  

They typically occur infrequently scattered throughout these areas, though are most visible in the 

two small areas of the Quillwort-Arrowhead Assemblage.  Isoetes lacustris is known to compete 

well in the low light conditions of deep waters.  In Lake Ninevah, it is one of the few species that 

occurs throughout the lake, including the “deeper” waters that are dominated by the Nitella Beds.  

While it is not found where Nitella spp is very dense, it can be found where Nitella spp. is a little 

more sparse. 

Low water milfoil (Myriophyllum humile) 

While a lot of attention has been given to the 

invasive Eurasian watermilfoil, there are 8 species 

of native milfoils, some of which are rare in the 

state and of conservation concern.  One of these is 

low water milfoil, which ranked S1S2 (very rare to 

rare) in Vermont and is known from only 8 other 

sites in the state.  This species was first 

documented in Lake Ninevah in 2007 and has been 

consistently documented in the lake in subsequent 

surveys.  In the current survey, it was mapped in 

two small areas along the western shore as shown 

in Figure 8.  Though these areas are small, low water 

milfoil can form a fairly dense mat, reaching 80% 

cover often intermixed with Farwell’s water 

milfoil, water shield (Brasenia schreberii) and 

water bulrush (Schoenoplectus subterminalis).     The substrate in these areas is mucky and water 

depth is quite shallow, from 0.5-2’ deep.  This species tends to thrive best in these conditions, 

disappearing if the substrate becomes more coarse (rocky or sandy) or the water greater than 2’ 

deep.   

Figure 8  Myriophyllum humile in Lake Ninevah 
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Farwell’s water milfoil (Myriophyllum farwellii) 

Farwell’s water milfoil is another one of the native 

milfoils of conservation concern.  This species is 

ranked S2S3 in Vermont, meaning it is considered 

uncommon to rare.  In Lake Ninevah, it is found in 

the two small areas along the western shore with 

low water milfoil as well as in the southern lake as 

shown in Figure 9.  In the southern lake, the two 

small areas on the southeastern shore contain dense 

populations of Farwell’s milfoil consisting of 

approximately 100 plants in total.  In addition to 

these dense populations, a few scattered plants 

were also found in 7’ of water with Nitella spp. and 

hidden-flowered bladderwort.  This area of 

mapped habitat is shown as the larger polygon in 

Figure 8.  There may be other areas in the lake 

where it is found at this depth, but given the limited visibility, this was the only one documented 

during the current inventory.  

Figure 9  Myriophyllum farwellii in Lake Ninevah  
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Slender naiad (Najas gracillima) 

Slender water naiad is a submerged aquatic plant 

that is considered rare (S2-ranked) in Vermont.  It 

was first recorded in Lake Ninevah in 2012.  It is 

superficially similar to the widespread common 

water naiad (Najas flexilis) which is also found in 

the lake.  Only two small plants of Najas gracillima 

were found in the lake, over a wide area.  The area 

shown in Figure 10 represents this area as well as 

other appropriate habitat.  More may be present in 

the area, as the habitat is suitable.  However, given 

that only two plants were found despite frequent 

sampling, this species appears to be very rare in the 

lake.   

 

Water bulrush (Schoenoplectus subterminalis) 

While most bulrush species are tall, emergent plants, this 

particular species is the only truly aquatic plant in this 

genus.   It is ranked as S3 in Vermont, meaning it is 

“uncommon” in the state.  It forms long, thread-like 

leaves in shallow, mucky substrates and is typically 

associated with the Waterlily Aquatic Community.  In 

Lake Ninevah, it is found in this community at low to 

moderate abundance.  Where the waterlilies are less 

dense, the water bulrush abundance usually increases.  

This is especially apparent in the southern lake where the 

Sparse Waterlily community is mapped.  In this area, 

Figure 10  Najas gracillima in Lake Ninevah 

Figure 11  Schoenoplectus subterminalis in 

Lake Ninevah 
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water bulrush is dominant, forming thick dense mats where the thread-like leaves reach the water’s 

surface.     

Bladderworts (Utricularia gemniscapa) and (Utricularia minor) 

The bladderworts are (mostly) a group of small, free-floating carnivorous plants that occur in lakes 

and ponds throughout the region.  Both of these species are uncommon (S3-ranked) species in 

Vermont.  Both were documented as frequent components of the Waterlily Communities along the 

western shore and southern lake.  Hidden-flowered bladderwort is larger and more common than 

lesser bladderwort.  It was also documented in deeper areas that are transitional between the 

Waterlily Communities and the Nitella Bed Communities as shown in Figure 13 and Figure 12.  

 

 

Figure 13  Utricularia minor in Lake Ninevah 
Figure 12  Utricularia gemniscapa in Lake 

Ninevah 
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Water bur-reed (Sparganium fluctuans) 

The bur-reeds are a genus of plants that occur with 

emergent leaves or, in some species, with floating 

leaves.  The common narrow-leaved bur-reed 

(Sparganium angustifolium) has been documented 

in the lake since 2012.  A very similar looking 

species, water bur-reed (Sparganium fluctuans) is 

an uncommon (S3-ranked) species that can only be 

reliably distinguished from the common species by 

examining fertile specimens.   While the water bur-

reed had not been previously documented in the 

lake, it was found during the current inventory, 

often growing intermixed with the common 

narrow-leaved species.  These long, thin leaves 

floating on the surface of the water are a common 

sight in Lake Ninevah, especially in the shallow 

areas along the shore and in the Waterlily Aquatic Community occurrences.   

c. Non-Native Aquatic Species 

Myriophyllum spicatum is the latin name for Eurasian water milfoil (EWM), an invasive species 

that can form dense mats and choke out native aquatic vegetation, interfere with recreation, reduce 

sport fisheries and disrupt native aquatic ecosystems (Smith and Barko 1990).  In Lake Ninevah, 

this species was first discovered in 2000.  Since that time, an aggressive control and prevention 

program has been implemented, including hand removal, benthic barriers, public education and a 

public access greeter program.   A population of EWM was discovered again in 2010-2011 and 

was subsequently eradicated.  An inventory for EWM was conducted in 2018 by scuba divers and 

revealed that no EWM was present in the lake.   

 

Figure 14  Sparganium fluctuans in Lake Ninevah 
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No EWM was discovered during 

the current study.  However, one 

other non-native species was 

recorded: Eurasian waterwort 

(Elatine triandra). The 

distribution of this species in the 

lake is shown in Figure 15, though 

this species is more common in 

the northern end of this mapped 

area.  The waterworts (Elatine 

spp.) are a group of small semi-

aquatic plants that grow in 

shallow water or exposed mud 

flats.  They are generally 

restricted to these shallow water 

areas and thrive where water 

levels drop and the plants become 

exposed.  There are two native species in the state, both rare.  Eurasian waterwort is native to 

Eurasia and there are only a few known occurrences of this species in New England: one in Maine 

and Massachusetts and a few in Connecticut. The Lake Ninevah population is the first occurrence 

documented in Vermont.  This plant is popular in the aquarium trade, which may be a vector for 

it’s spread.   

Not all non-native plants are aggressive invaders that threaten native ecosystems.  Indeed, most 

non-native species are benign components of our flora.  Since this is a relatively new addition to 

the New England Flora, a lot is still not known about how it interacts with aquatic systems here.  

One study has been done on this genus in Connecticut where it was noted that a closely related 

species, Elatine ambigua may become dominant enough to choke out native species (Razifard, 

Tucker, and Les 2016).  The population of Elatine triandra in Lake Ninevah was moderately 

Figure 15  Elatine triandra in Lake Ninevah 
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abundant in the area mapped, especially in the northern area along the shore where the water is 

quite shallow.  At the time of the survey, it did not appear to be choking out native vegetation.  Of 

particular concern for the lake is the co-occurrence of the two rare milfoil species (M, farwelli and 

M. humile) and Elatine triandra.  If Elatine triandra becomes abundant, it may restrict the growth 

of these rare milfoil species, at least in the shallow areas.  It is likely, however, that these milfoil 

species could persist at depths of 1-2 feet, deeper than is typical for Elatine triandra .   

4. Management Recommendations 

The impacts that Non-Native Aquatic invasive species can have on our lake ecosystems can be 

dramatic.  Control of EWM is an expensive undertaking, which requires a lot of time, money, 

dedication and perseverance.  Despite all the resources put to this task, it is a battle that is often 

lost.  The control and prevention program at Lake Ninevah, therefore, is a welcome change to that 

typical narrative.  Having eradicated nascent populations in 2000 and 2010, the continued 

monitoring and prevention measures appear to be working.  As with any of these successes, 

however, these efforts will need to be continued in order to remain effective.  Maintaining a greeter 

at the lake and undertaking periodic surveys for EWM are essential. 

 The discovery of a new non-native species in the lake, Elatine triandra, may be a cause for 

concern.  Though it is not a species that is as adaptable and aggressive as EWM, much is still not 

know about how it will interact in this aquatic system.  Since this species is confined to very 

shallow areas, people that use the lake recreationally would likely never notice this species.  

Ecologically, the largest concern is its potential impact on the native RTE species with which it 

co-occurs.  In order to prevent these potential negative impacts on native species, Elatine triandra 

should be periodically surveyed.  If the population reaches densities of greater than 70-80% cover 

and is choking out native vegetation, hand pulling should occur.   
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5. Conclusions 

Lake Ninevah is a mesotrophic, low alkalinity lake surrounded by 845 acres of forests, mountains 

and wetlands.  Lake Ninevah is exceptional not only because of its beautiful setting, but because 

of the diverse array of habitats that exist here.  Three different aquatic natural communities were 

mapped and assessed as part of this inventory: the Waterlily Aquatic Community, the Quillwort-

Arrowhead Community and the Nitella Bed Community.  These communities are home to a 

stunning 9 different uncommon or rare aquatic plant species.  This diverse flora is an important 

component to the area’s biodiversity.  As such, efforts to protect this aquatic system from non-

native invasive species and other threats should continue. 
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