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The cover pie chart shows the number of occurrences of each individual major plant species out of the total 
species present (2,073) in 2016 recorded from 241 sample points (SPs) in Chautauqua Lake.  We recorded species 
presence and abundance from two rake-tosses at each SP predetermined location.  Our locations occurred at 
selected interceptions of the X and Y lines of the Universal Transverse Mercator (UTM) coordinate system at 
North American Datum 1927 (NAD 27), true north.  This method assumes that the data values recorded from the 
collections of the two-thrown rake-tosses at the point of the selected line intercepts is representative of the aquatic 
plant species present.   

Bottom photo shows zebra mussels accumulating on native mussels in Chautauqua Lake. 
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Executive Summary and Introduction 

 
 This report summarizes the findings of the 2016 aquatic plant survey for Chautauqua Lake, as an 

assessment of the macrophyte presence and growth, as well as our findings on this year’s insect herbivory of 
Eurasian watermilfoil (Myriophyllum spicatum).  We also include in the report the findings of our freshwater 
mussel survey conducted to determine the general distribution of both native and invasive species throughout the 
littoral zone of Chautauqua Lake.  The survey may suggest a decline in native mussel occurrence after the recovery 
of zebra mussels in 2015. 
 
 
  This report lists aquatic plant data collected in 2016 using the line intercept method (Madsen 1999) 
throughout the littoral zone of Chautauqua Lake by Racine-Johnson Aquatic Ecologists of Ithaca, NY to 
predetermine sample collection sites (Map 1).  We use the line intercept method of survey with the rake-toss 
procedure of collection to determine the presence of plant species (Figure 1).  We further adapted the method to 
estimate plant species abundance (biomass) (Table 1, Figure 2) at a given location in a point of time.  We depict 
this 2016 information in tables, graphs, abundance maps and pie charts to provide current information of the 
aquatic plant community.  We have been conducting rake-toss surveys on Chautauqua Lake since 2003.  To give 
an example of the change in aquatic plant (macrophyte) communities over time and the variation from year to year 
we compare our 2015 survey with our 2016 survey (Figures 3 and 4). 
 
 
  Overall, the aquatic plant community continues to be diverse and high in species richness.  As observed in 
Table 2, Racine-Johnson Aquatic Ecologists recorded 32 different species between 2003 and 2008, 26 species 
between 2009 and 2013, 24 species in 2015 and 21 species in our 2016 survey.  Additionally, our rake-toss surveys 
began in 2003 and we have found a total of 13 plant species not recorded before 2003.  Since 1937, there have 
been 49 aquatic macrophyte species reported found in Chautauqua Lake aquatic plant surveys.  In 2015, overall 
abundance and density of aquatic plants for the lake was much lower than average, while 2016 showed a higher 
overall abundance and density of aquatic plants (Figures 3 and 4).  Variations in year-to-year and even season-to-
season data is common in living ecosystems (Figures 5 and 6).  These variations make it difficult to attempt any 
future predictions on Chautauqua Lake’s herbivore and plant community densities.  However, multi-year 
collections of data allow for making assumptions on the following year’s herbivore and plant densities, based on 
trends observed from these multi-year sets of data.   
 
 
  During the 2016 aquatic plant survey, we gave special attention for the presence of the invasive species 
European water chestnut (Trapa natans) and hydrilla (Hydrilla verticillata).  While we found neither plant by our 
2016 survey in Chautauqua Lake, there is the possibility for introduction of these invasive plants in any given year.  
Hydrilla, located in several water bodies in New York State, Pennsylvania and Ohio, spreads from lake to lake 
unintentionally by boat traffic or dumped unknowingly from home aquariums.  These invasive plants can be 
difficult to control.  Therefore, early detection is critical to plan and implement any management actions to prevent 
establishment of these plants in any body of water.  
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 In 2016, we continued to evaluate insect herbivore densities and damage on Eurasian watermilfoil growing 
in the lake.  In 2015, Chautauqua Lake experienced low aquatic plant growth particularly Eurasian watermilfoil 
which limited our herbivore data collection to four locations in the northern half of the lake due to the absence of 
watermilfoil lake-wide.  Watermilfoil showed extreme insect herbivore damage lake-wide, suppressing growth in 
2015.  Even with the low number of M. spicatum apical stems collected, our apical stem analysis showed the 
promising presence of the moth Acentria ephemerella, as well as the indigenous weevil Euhrychiopsis lecontei the 
overwhelming herbivore control of Eurasian watermilfoil growth in Chautauqua Lake.  In 2016, the overall plant 
abundances increased lake-wide allowing for collection of watermilfoil herbivores in 13 out of the 14 historical 
locations (Maps 2 and 3).  Our apical stem analysis continues to show the presence of the moth Acentria 
ephemerella, as well as the weevil Euhrychiopsis lecontei.  Other herbivores found feeding on Eurasian 
watermilfoil include various species of midges and caddis flies including the important Chautauqua caddis 
Nectopsyche albida that we have reported on in past years (Racine-Johnson Aquatic Ecologists 2012).  

 

Zebra mussels (Dreissena polymorpha) and quagga mussels (Dreissena bugensis) are two important 
invasive mussel species in the Great Lakes Region and throughout much of New York State.  Chase and Bailey 
(1999) report introduction of both species of Dreissenid mussels to the Great Lakes in the mid to late 1980s.  It is 
well known that Chautauqua Lake has a population of zebra mussels.  Due to Chautauqua Lake’s geographic 
proximity to the Great Lakes (specifically Lake Erie), speculation has it, but not proven, that a population of 
quagga mussels may also be present.  The 2015 and 2016 surveys aimed to give an overview of native and invasive 
species of mussels that reside in the littoral zone of Chautauqua Lake. 

 

The mussel survey coincided with the macrophyte survey using the same sampling techniques and survey 
design.  However, we did not seek to do a density measurement for the mussels as we did for the aquatic plant data 
due to time and sampling limitations.  We have included maps of all survey locations and corresponding 
information on mussel location and identification.  Our main objective of the mussel survey was to determine 
whether there was a population of quagga mussels in Chautauqua Lake and record a list of native mussels that we 
could find and where.  We have displayed our analysis of the mussel populations through figures, maps and tables 
in the mussel section of this report.    
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Methods 
 

We used predetermined sampling points (SPs) guided by the basic line intercept sampling method (NAD27 
datum and true north) and using a global positioning system (GPS) to identify plant community structure and 
relative abundance in Chautauqua Lake.  Hand-held GPS equipment guided our movement to these locations.  An 
estimate of overall plant abundance and individual species percentages of the total plant mass from each rake toss 
enhances the basic line intercept method described by Madsen 1999 that records only species presence.  

 

 
Map 1.  An example of our UTM grid used to predetermine locations to sample.  Locations     
sampled are at points defined by the line intercepts of NAD 1927 X coordinate East and  
NAD 1927 Y coordinate North.  The location in the above figure is the Burtis Bay area of  
Chautauqua Lake. 

  
We used a dual headed rake (Figure 1) tied to 50 feet of nylon rope.   We collected two rake-tosses at each 

location by first tossing the rake from the boat, extended the rope full length and then retrieved back to the boat.  
Our biologists then assigned an overall plant abundance estimate to the plant mass on each rake.  This estimate is 
either a “Dense (D)” - more than an armful and difficult to get into the boat, a “Medium (M)” - an arm full, a 
“Sparse (S)” - two hands full, a “Trace (T)” - a small handful or less, or “Zero (O)” - a bare rake (Table 1).  The 
field crew then separated each sample to individual species, analyzed the separations by recording the species 
identification (Borman et al. 1999, Crow and Hellquist 1999) and recorded a percentage estimate of the mass of 
each species for each of the two rake-toss samples.  We later entered all field data into an MS Excel spreadsheet 
and published the information in Data 1 of this report.   
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      Figure 1.  Sampling team processing a macrophyte sample from dual-headed rakes by separating to individual 
       species for an estimate of each species’ percentage of the whole mass. 
 
              To obtain an abundance value at a specific location for the pictorial abundance maps in Chautauqua Lake, 
we averaged the two rake abundance estimates of mass from each of the two rake-tosses to produce a mean value 
for that location.     

              For example, at the sample location if the first rake-toss was an armful, or all the rake tines very full, that 
plant mass is a Medium or abundance rating of 3 (Table 1).  If the second rake-toss amounts to a small handful or 
less, or an amount on the rake of about two tines full that would be a Trace or an abundance rating of 1 (Table 1), 
and the mean of both rake tosses would be 2 or a Sparse.  Alternatively, if we recorded one rake-toss as a Medium 
(3) and the second as a bare rake or (O), the mean would be 1.5, also a Sparse (Table 1). 

Table 1.  Abundance categories used to describe rake-toss samples with the assumed mean dry weight values  
(g/m2) and ranges used in the spreadsheet processing of field data.  We use the table values to obtain an estimate of 
abundance for individual species or grouping of species (Maps 4-A to 17-D).  
 

Abundance Categories 
for Mass on Rake 

Tossed 

Rake-toss 
Abundance 

Number 

Dry Weight (g/m2) 
Ranges associated with 
Total Plants Abundance 

Mean 
Dry 

Biomass 
(g/m2) 

Dry Weight (g/m2) 
Ranges associated 

with Single Species 
Abundance

“O” = no plant(s) 0 ~0.0 0.0 same 
“T” = trace plant(s) 1 ~0.0001 - 0.9999 0.5 same 
“S” = sparse plant(s) 2 ~1.0000 - 24.9999 13.0 same 

“M” = medium plant(s) 3 ~25.0000 - 99.9999 62.5 same 
“D” = dense plant(s) 4 ~100.0000 - 400.0000+ 250.0 same 
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             Table 1 shows the assumptions and values we used to calculate our individual species abundance for a 
sampled location (SP) (Data 1) and construct our depiction maps of abundance for specific species or combined 
species (Map 4A–17D).  We determined single species abundance using the standard mean biomass for a 
determined abundance category (Table 1) and a calculated weighted mean of the assigned field percent estimates 
of each species from the two rake-tosses to determine a species abundance category at each location (SP).  In 
summary, we used the relationships in Table 1 and the 2016 rake-toss data to calculate mean species abundances 
for each location sampled. 

              To obtain abundance values for the plant species, we used the field results from our rake-toss estimate 
listed in the rake abundance column in Table 1.  From these, we calculated a weighted mean value using the 
individual species estimated percentages for each of the two rake-tosses collected at each location.  We calculated 
an abundance value for each species at each location and then depicted as abundance density icons at GPS 
locations on maps in Map 4-A through Map 17-D. 

               The relationship between the abundance value (rating) and the dry biomass (g/m2) (Figure 2) was the 
basis for Table 1, and what we use to obtain an abundance estimate of individual species.  This relationship 
developed earlier by Chautauqua Lake studies where we compared the rake-toss estimates at specific locations to 
absolute dry biomass data collected from the same location at the same time in 2006 and 2007 (Johnson 2008), and 
in 2011.  We used 28 lake locations, collected five 0.25m2 quadrat samples from each location for a total of 140 
biomass samples and determined dry mass by drying the quadrat samples to 105°C.  We calculated a mean 
biomass dry weight (g/m2) for each of the 28 locations.  At the 28 locations, from the rake-tosses, we assigned an 
estimate of “0” for no plants collected, a “1” for a Trace estimate, a “2” for a Sparse estimate, a “3” for a Medium 
estimate, a “4” for a Dense estimate (Table 1).  With MS Excel spreadsheets, we calculated a rake-toss mean of the 
two rake throws for each location by using the field assigned rank values.  A plot of the mean of the abundance 
estimates at each location with the mean biomass of the five samples for each location resulted in a best-fit line 
using results from the 140 samples at 28 values (Figure 2).  This best fit regression line was the basis for our 
determination of the mean biomass that relates to a specific rake-toss abundance estimate (Rating) that we listed in 
Table 1 above and on the X axis of Figure 2 below.  

 

    Figure 2.  Best-fit line illustrating the relationship between rake-toss estimates and biomass 
    measures from three individual in-lake experiments (Racine-Johnson Aquatic Ecologists 2013).   
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In 2016, we continued using past sampling locations of Eurasian watermilfoil herbivore populations and 
herbivore damage to assess the effectiveness of the moth, Acentria ephemerella, and the weevil, Euhrychiopsis 
lecontei, to limit the growth of watermilfoil.  Due to low aquatic plant growth in 2015, we were only able to find 
watermilfoil at four sites, locations E, F, H and J.  At the other ten historical locations, watermilfoil was very 
scarce and not found.  In 2016, plant growth abundance was greater and we collected at 13 out of the 14 locations 
while location I did not have watermilfoil (Maps 2 and 3).  Populations of the insect herbivores increase and 
decrease with the plant mass available for food and reproduction.  The aquatic weevil, Euhrychiopsis is “host 
specific” requiring a water milfoil species to eat and reproduce and cannot survive on other plant species.  The 
weevil prefers the non-native Eurasian watermilfoil and does the most damage to that species of water milfoil. 

 

  
      Maps 2 and 3.  These maps show the locations where we sample for Chautauqua Lake’s herbivory data. 
 

Our herbivore sampling procedure required using a double-headed rake-toss to randomly sample plants at 
each of these points.  In the boat, we collected 26 apical stems of Eurasian watermilfoil that measured 25 
centimeters in length.  The crew placed each stem in individual zip lock bag and stored in a cooler for transport.  In 
the laboratory, until examined, refrigeration of plant stems for up to two weeks occurred, or frozen if longer than 
two weeks.  At the time of examination apical stems placed under a stereoscopic dissecting microscope aids 
analysis.  Dissection of the entire stem allows complete evaluation and determination of the number and types of 
herbivores found, evidence of herbivore use (e.g., retreats, cocoons, and/or pupal chambers) and plant tissue 
damage (leaflet damage, stem mining, missing or grazed apical meristems). 

Microscope examiner records all life stages (eggs, larvae, pupae and adults) for every moth or weevil found 
on each stem.  We qualified and quantified all watermilfoil tissue damage using a consistent scoring system we 
developed in our laboratory.  We calculated the number of moths and weevils per apical stem, including 
individuals in all life stages.  Using this standard protocol, we were able to determine which herbivores were 
responsible for types of damage and could assess the amount of plant damage caused by each herbivore. 
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Results 
 

           This report summarizes and displays the results of the 2016 aquatic plant species monitoring for 
Chautauqua Lake using tables and figures that follow.  Table 2 (page 13) summarizes the occurrences of individual 
aquatic plant species recorded by several researchers from 1937, 1972-75, and 1988-89.  We summarized those 
numerous historical records with our records listed in reports from rake-toss samplings by Robert L. Johnson from 
2003 to 2016.  
           
            In analyzing the recorded data, we suggest caution and point out that our observations are a point-in-time at 
a point location.  Natural factors that primarily influence aquatic macrophyte (plant) communities are the seasonal 
growth patterns of a single species, available light and space, wave action, competition between species as well as 
propagule production of individual species.  Many other factors can also influence growth, but generally to a lesser 
extent such as available nutrients, sediment types and herbivores.  The figures below are examples showing 
variations in the abundances (mass) of the initial unsorted rake toss or all species combined.  Figure 3 shows the 
number of the abundance rating estimates collected from Chautauqua Lake survey in 2015, while Figure 4 shows 
the number of the abundance rating estimates collected in 2016.  These two figures show how lake-wide 
abundances, determined by rake-toss, can differ from year to year.  Figures 5 and 6 shows two sampling locations 
in the Burtis Bay area of Chautauqua Lake where monitoring has occurred since 2003.  These graphs show how 
average rake-toss abundance estimates collected from the same location can differ yearly.    
             

 
 
Figures 3 and 4.  These two figures show how the number of each Abundance (Mass) Rating of the lake-wide All 
Species combined (before sorting to individual species) rake estimates can differ from year to year. 
 

 
 
Figures 5 and 6.  These two figures show how the All Species combined (before sorting to individual species) 
abundance (estimate of mass) at two Burtis Bay locations vary from year to year. 
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Table 2.  Aquatic plant species presence in Chautauqua Lake’s littoral zone recorded by scientific investigators 
from 1937 to 2016 (compiled by Robert L. Johnson).   

  
 Scientific Name  Common Name 1937 1972-75 1988-89 2003-08 2009-13 2015 2016

1  Alisma gramineum  water plantain X X

2  Brasenia schreberi  water-shield X X X

3  Ceratophyllum demersum  coontail X X X X X X X

4  Chara vulgaris     [C. sejuncta]  chara, muskgrass X X X X X X X

5  Elodea canadensis  elodea, common waterweed X X X

6  Elodea sp.   [Elodea nuttallii/canadensis]  elodea, slender waterweed X X X X

7  Equisetum sp.  horsetail X

8  Fontinalis sp.  water moss X X

9  Heteranthera dubia  [Zosterella dubia]  water stargrass X X X X X X X

10  Lemna minor  lesser duckweed X X X X

11  Lemna trisulca  ivy-leaved duckweed X X X X X

12  Megladonta beckii   [Bidens beckii]  water marigold X X

13  Myriophyllum sibircum  [M. exalbescens]  northern water-milfoil X

14  Myriophyllum spicatum  Eurasian water-milfoil X X X X X X

15  Myriophyllum tenellum  slender water-milfoil X

16  Najas flexilis  slender water nymph X X X X X X

17  Najas guadalupensis  common water nymph X X X X

18  Najas minor  minor naiad X X

19  Nitella flexilis  nitella, stonewort X X X X X X

20  Nitellopsis obtusa  starry stonewort X X X

21  Nuphar advena  yellow pond lily X X X X X

22  Nymphaea odorata  white water lily X X

23  Polygonum amphibium    [P. coccineum]  water smartweed X X

24  Potamogeton amplifolius  large-leaf pondweed X X X X

25  Potamogeton crispus  curly-leaved pondweed X X X X X X X

26  Potamogeton diversifolius  water-thread pondweed X

27  Potamogeton epihydrus  ribbon-leaf pondweed X

28  Potamogeton gramineus  grass-leaved pondweed X X X

29  Potamogeton foliosus  leafy pondweed X X X X

30  Potamogeton hillii  Hill’s pondweed X X

31  Potamogeton illinoensis  Illinois pondweed X X

32  Potamogeton natans  floating brownleaf X X

33  Potamogeton nodosus  long-leaved pondweed X X

34  Potamogeton praelongus  white stem pondweed X X X X X X

35  Potamogeton pusillus  small pondweed X X X X X X X

36  Potamogeton richardsonii  clasping-leaved pondweed X X X X

37  Potamogeton robbinsii  Robbin’s pondweed X X X X X X

38  Potamogeton vaseyi  Vasey’s pondweed X

39  Potamogeton zosteriformis  flat-stemmed pondweed X X X X X

40  Ranunculus longirostris  white water crowfoot X

41  Ranunculus trichophyllus  water buttercup X X X X X X

42  Spirodela polyrhiza  great duckweed X X

43  Stuckenia pectinata   [P. pectinatus]  sago pondweed X X X X X

44  Tolypella sp.  tolypella, stonewort X

45  Trapa natans   water chestnut X

46  Utricularia sp.    [U. purpurea/vulgaris ?]  bladderwort X X

47  Vallisneria americana  eel grass, wild celery X X X X X X X

48  Wolffia columbiana  water meal X X

49  Zannichellia palustris  horned pondweed X X X

29 24 16 32 26 24 21TOTAL SPECIES FOUND
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The aquatic plant community of Chautauqua Lake is diverse and species rich with 21 different species 
reported in this 2016 report.  When compared to the results of previous surveys (Table 2), we see that the species 
diversity and richness of Chautauqua Lake remains high (49 plant species reported in total since 1937, 32 species 
between 2003 and 2008, 26 species reported between 2009 and 2013 and 24 species in 2015).  As shown in the 
2016 pie chart depicting relative presence of individual species (Figure 8), we see that native species make up most 
of the aquatic plant community.  

While the non-native Eurasian watermilfoil (Myriophyllum spicatum) makes up 20% of the species 
presence, it does not dominate the Chautauqua Lake aquatic plant community or begin to form a monoculture.  
There are certain areas of the lake, such as Burtis Bay, where Eurasian watermilfoil may have the most 
occurrences in the local plant community in some years, but have low biomass that does not interfere with uses of 
the lake.  Other non-native species found in Chautauqua Lake to a lesser extent in 2016 are the macroalgae starry 
stonewort (Nitellopsis obtusa) and curly-leaved pondweed (Potamogeton crispus).  It is important to note that P. 
crispus growth occurs primarily in the early spring and the plant dies down by the summer.  Because of P. crispus 
seasonal growth patterns the plant shows a higher presence and abundance during the spring than our surveys in 
summer and fall.  The macroalgae N. obtusa occurs in the south basin at an extremely low density.  

The lake-wide abundance averages were higher for the 2016 season compared to 2015, which showed a 
lower abundance average (Figures 3 and 4).  Variability in growth from year-to-year is normal and expected in a 
living ecosystem such as Chautauqua Lake.  The average water depth of the littoral zone of Chautauqua Lake at 
the time of the 2016 survey was 2.28 meters.   

In 2013, European water chestnut (Trapa natans) appeared in Chautauqua Lake, but in the 2016 survey our 
team reported no evidence of T. natans.  We know T. natans is present in water bodies near Chautauqua Lake and 
that early detection is critical to enact management actions to prevent T. natans from becoming established.  
Another invasive species of aquatic plant we look for during our surveys is hydrilla (Hydrilla verticillata), found in 
several water bodies in New York State.  We did not find H. verticillata in Chautauqua Lake during our 2016 plant 
survey, but due to the lake’s popularity as a sport fishery and other aquatic recreations, there is an increased 
possibility of introduction.  As with T. natans, early detection of H. verticillata is crucial to develop and implement 
management plans to prevent establishment.in Chautauqua Lake.      

Due to low overall plant growth, especially watermilfoil in 2015, the herbivory locations sampled included 
only four plots (E, F, H and J) located on Table 3.  Despite the low watermilfoil mass in the lake weevils persisted 
on most watermilfoil stems.  The Acentria moth also persisted with high numbers of eggs, 129 eggs on single stem 
and a few other eggs scattered throughout the watermilfoil samples.  In 2016, overall plant growth increased and 
we were able to collect watermilfoil at 13 out of the 14 herbivory locations, which did not include location I in 
Burtis Bay due to the lack of watermilfoil.  Both the moth, Acentria ephemerella and the weevil, Euhrychiopsis 
lecontei populations continues to stay relatively high (Table 4).  Location K was the only sample where no moths 
or weevils were present on the apical stem.  We speculate that there is a higher amount of nutrient loading in this 
location compared to the other locations possibility limiting herbivore reproduction.  This location generally has 
the lowest density of insect herbivores out of all our sample locations.  Overall, in Chautauqua Lake herbivory by 
the aquatic weevil remains an overwhelming effective control of the growth of Eurasian watermilfoil limiting the 
plant elongation to the lake’s surface thereby preventing flowering and surface matting. 
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Table 3.  Mean number of weevils (all life stages – eggs, larvae, pupae and adults) and moths (larvae and pupae) 
recorded on milfoil apical stems for locations E, F, H and J for 2015. 

 
 
 

Table 4.  Mean number of weevils and moths (all life stages – eggs, larvae, pupae and adults) recorded on 
watermilfoil apical stems on June 22, 2016.   
 

 

 Lake area  Plot  Date  NAD27 X cord  NAD27 Y cord  No. of apical stems  No. of weevils  No. of moths  Weevils per  Weevil (SE)  Moths per  Moth (SE)

EAST 17T NORTH apical stem mean apical stem mean 

Whitney Bay E 6/23/2015 628355 4670952 25 11 129 0.44 0.77 5.16 24.14

Woodlawn F 6/23/2015 630016 4669103 25 1 4 0.04 0.20 0.16 0.37

Lighthouse Point H 6/23/2015 624881 4676416 2 0 0 0.00 0.00 0.00 0.00

Lakeside Park J 6/23/2015 624389 4677437 18 0 0 0.00 0.00 0.00 0.00

 Lake area  Plot  Date  NAD27 X cord  NAD27 Y cord  No. of apical stems  No. of weevils  No. of moths  Weevils per  Weevil (SE)  Moths per  Moth (SE)

EAST 17T NORTH apical stem mean apical stem mean 

Burtis Bay A 6/22/2016 641227 4662467 26 0 108 0.00 0.00 4.15 3.84

Greenhurst Point B 6/22/2016 639645 4663836 26 1 10 0.04 0.04 0.38 0.12

Camp Merz C 6/22/2016 624826 4676501 26 21 1 0.81 0.18 0.04 0.04

Chautauqua D 6/22/2016 627411 4672791 26 9 2 0.35 0.12 0.08 0.08

Whitney Bay E 6/22/2016 628355 4670952 26 41 5 1.58 0.44 0.19 0.10

Woodlawn F 6/22/2016 630016 4669103 26 7 1 0.27 0.14 0.04 0.04

Lakewood G 6/22/2016 639953 4662724 26 3 4 0.12 0.08 0.15 0.07

Lighthouse Point H 6/22/2016 624881 4676416 26 11 2 0.42 0.13 0.08 0.08

Burtis Bay I 6/22/2016 640412 4662940 0 N/A N/A N/A N/A N/A N/A

Lakeside Park J 6/22/2016 624389 4677437 26 8 110 0.31 0.11 4.23 4.23

Mayville K 6/22/2016 624592 4677640 26 0 0 0.00 0.00 0.00 0.00

Dewittville Bay L 6/22/2016 627425 4676677 26 6 1 0.23 0.10 0.04 0.04

Maple Springs M 6/22/2016 630335 4672218 26 7 14 0.27 0.12 0.54 0.22

Bell Tower BT 6/22/2016 626900 4674200 26 3 5 0.12 0.06 0.19 0.10
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Figure 7.  The occurrences of individual species recorded by Racine-Johnson Aquatic Ecologists in 2015.  This 
chart depicts individual species that occurred above 1% of the totaled 2,086 species found at 331 locations.   

  

Figure 8.  The occurrences of individual species recorded by Racine-Johnson Aquatic Ecologists in 2016.  This            
chart depicts individual species that occurred above 2% of the totaled 2,073 species found at 241 locations.   
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Map 4-A.  All species combined as abundance by two rake-tosses in 2016. 

All species combined 

Relative Plant Abundance Estimate     
 

   no plants, 

 trace plants (< 0.01 to 0.99 g / m2 dry weight),  

 sparse plants (~ 1.0 to 24.9 g / m2 dry weight),  

 medium plants (~ 25.0 to 99.9 g / m2 dry weight), 

 dense plants (~ 100 to 400+ g / m2 dry weight). 
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Map 4-B.  All species combined as abundance by two rake-tosses in 2016. 

All species combined 

Relative Plant Abundance Estimate     
 

   no plants, 

 trace plants (< 0.01 to 0.99 g / m2 dry weight),  

 sparse plants (~ 1.0 to 24.9 g / m2 dry weight),  

 medium plants (~ 25.0 to 99.9 g / m2 dry weight), 

 dense plants (~ 100 to 400+ g / m2 dry weight). 
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