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This report summarizes a cooperative project between the Chautauqua Lake Association Inc., the
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Ithaca NY. The project focus is on the control of the growth of the exotic invasive Eurasian watermilfoil by
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Executive Summary

The Cornell University Research Ponds in the Department of Ecology and Evolutionary Biology

performed aquatic plant research in 2005 for the Chautauqua Lake Association in order to understand the role
of the exotic Eurasian watermilfoil (Myriophyllum spicatum) within the aquatic plant community of
Chautauqua Lake. Research in 2005 continued a 2003 and 2004 survey of plant species presence and
abundance to assess change in the submersed plant community. For the fourth year, we evaluated how
naturally occurring and augmented insect herbivores affected Eurasian watermilfoil growth. Additionally, we
augmented moth populations with large numbers of moth larvae north of the Chautauqua Institution’s Bell
Tower and re-analyzed previously reported fish community data (Lord ef al. 2004), and included graphs using
several additional data points of fish populations from our other studies to provide an updated analysis of
possible effects of sunfish populations on insect herbivore populations.

Findings:

The exotic Eurasian watermilfoil continues to be relatively stable in Chautauqua Lake during 2005
with year-to-year variations in abundance often-requiring control by mechanical harvesting (CLA,
Paul Swanson, and Authors’ observations).

The invasive weed Eurasian watermilfoil increased in the Burtis Bay area in 2005 (Table 2) compared
to the much lower more stable growth in 2003 and 2004 (Lord et al. 2004, Johnson ef al. 2005).
However, watermilfoil remains well below the dense growth in 2002 (Johnson and VanDusen 2003).

Many lakeside property owners mistakenly identify several desirable native aquatic plants as Eurasian
watermilfoil (CLA, Paul Swanson, and Authors’ observations).

Water naiad a native aquatic plant that expanded in its coverage from 2003 to 2004 (Johnson et al.
2005) appears to have slowed in its expansion in 2005 (personal observation), except for an increase at
Burtis Bay where a diverse plant community is increasing (Table 2, Figure 2).

Elodea, water stargrass, and ecl grass in 2005 continue as dominant native aquatic plants in the lake
(Johnson et al. 2005, Paul Swanson, and CLA harvesting records).

Elodea, water stargrass, eel grass while native plants, often grow in excess and interfere with
recreation in several areas of the lake (Paul Swanson, CLA harvesting records, and Authors’
observations).

The Greenhurst/Sunnyside and Burtis Bay areas that had an increase in desirable plant diversity in
2004 (Johnson et al. 2005) continues into 2005 with increased species diversity (Authors’
observations, Table 2).

The moth density increase recorded in summer/fall 2004 in Burtis Bay, Greenhurst/Sunnyside areas
(Johnson et al. 2005) resulted in a very high moth density in spring/summer 2005 in the South Basin
at locations A, B, G, and I, not recorded previously (Table 3, Figures 4a, 5a, 12a, 14a).

In 2005, we recorded extensive damage to watermilfoil in the lake. Especially in the Burtis Bay and
Greenhurst/Sunnyside areas in the South Basin, we recorded a 100% destruction of the original
growing tip of the plant in what was a robust bed of watermilfoil early in the 2005 growing season.
(Author’s evaluation of the microscope analysis of the collected samples of apical meristems).
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e In 2005, at Burtis Bay, the weevil density is similar to 2002 while the moth density has increased from
none in 2002 and 2003 to the very high 0.6 moth per apical stem of watermilfoil at location A
(Johnson et al. 2005, Lord et al. 2004, Johnson and VanDusen 2003, Table 3, and Figure 4a).

e We continued, in the spring of 2006 with a much larger release of the moth Acentria (~ 100,000
larvae) cultured over the winter of 2005-2006 to an area north of the Bell Tower at the Chautauqua
Institution (figure 3) along with a smaller release at Maple Springs. We continue to measure and
assess those augmentations.

e We re-analyzed our electrofishing data reported in the 2003 Chautauqua Lake report to the CLA (Lord
et al. 2004) and corrected an error in the reported number of bluegill counted and measured at Findley
Lake (Table 5). The reported (catch/hour) number (Lord ez al. 2004) was 25 and should be listed as
331 bluegills bringing the total of sunfish in Findley Lake to 461 out of 998 fish (catch/hour).

e Evaluation of the data in Tables 4 - 8 shows high sunfish populations in lakes where we have high
herbivore populations, this suggests that high sunfish abundance, although a factor is not an
impediment for successful biological control of watermilfoil and we need to look further at this very
complex interaction.

Recommendations:

e Encourage plant control measures that promote a healthy carpet of low-growing native submersed
plant species in order to continue a rooted plant dominated clear-water state.

e Encourage growth of robust low growing plant species to out-compete, not only watermilfoil, but also
the filamentous algae that has plagued the lake in recent years.

o Utilize management practices that encourage an increase in herbivory on Eurasian watermilfoil by
limiting control measures in areas where insects have established large populations that control
watermilfoil by causing extreme damage to the exotic weed.

¢ Continue evaluation of the indigenous and augmented herbivore densities in the lake and monitor the
effect on watermilfoil and native plant growth.

e Continue to study the ever-changing Burtis Bay area in an attempt to understand the explosion of
moth numbers in 2005, increased plant diversity in 2005, and an increased plant abundance to
determine if these events are a trend.

e Improve measures to further limit nutrient movement, primarily nitrogen and phosphorus into the lake
from point and non-point sources. Consider adding tertiary treatment processes to wastewater
treatment facilities inputting effluents into Chautauqua Lake.

e Improve measures to prevent soil movement into the lake (Johnson et al. 2005, and Lord ef al. 2004).

e Continue the practice of annually cataloging aquatic plant community composition and relative
density in order to tract changes over time and location.

e Consider the addition of moths to lake for watermilfoil control if current studies show promise.
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Introduction

The Cornell University Research Ponds (in the department of Ecology and Evolutionary Biology,
Cornell University) continued research on Chautauqua Lake in 2005 under contract with the Chautauqua Lake
Association. Our objective is to assess the role Eurasian watermilfoil herbivores have in controlling the
growth of the exotic invasive Eurasian watermilfoil (Myriophyllum spicatum). The control of watermilfoil
growth and the prevention of watermilfoil’s dominance of Chautauqua Lake’s desirable native plant species
are essential to protect the recreational needs as well as the overall health of the lake’s ecosystem.

We began in 2002 with frequent measurements of watermilfoil herbivore densities at ten locations in
the lake. We found substantial numbers of indigenous insect herbivores feeding on watermilfoil. The aquatic
weevil Euhrychiopsis was at high densities throughout most of the lake while the moth Acentria was at high
densities only at some locations in the North Basin. At the end of the 2002 plant growing season we saw
complete loss of watermilfoil by weevil and caddis fly herbivory at location B (Greenhurst/Sunnyside) and
very heavy moth and/or weevil damage to watermilfoil at locations C and H (Camp Mertz), D (South of
Chautauqua Institution) and J at Mayville (Johnson, and VanDusen. 2003). In 2003, Eurasian watermilfoil
plants were undetected or at very low densities at Camp Mertz and Mayville with the Greenhurst/Sunnyside
location having low watermilfoil numbers due most likely to herbivory in 2002 (Johnson and VanDusen 2003)
and early 2003 (Lord er al. 2004).

In the summer and in December 2002 we introduced approximately 100,000 moth larvae into the
center of Burtis Bay in the South Basin. However, in the following spring of 2003 much of the dense
watermilfoil growth present at the time of the 100,000-moth addition during December 2002 was no longer
there. The plant growth was very sparse for the entire Burtis Bay area, suggesting a large loss of plant
biomass after December 2002. We do not know the fate of the large number of the moths we placed in Burtis
Bay in December. The growth of watermilfoil and native species remained depressed through 2003 and 2004
in Burtis Bay. The Greenhurst/Sunnyside area also had very little watermilfoil growth while native species
grew in 2003 (Lord et al. 2004).

To define and understand the Chautauqua Lake aquatic plant community we began in 2003 and
continued in 2004 and 2005 a rake-toss survey of submersed plant abundance in the lake. Lord ef al. 2004,
details the lake-wide survey methods and 2003 results. The resulting plant community information is
important because it shows that Eurasian watermilfoil is often not the dominant plant species but rather one of
several species in a specific area. Often, lakeshore residents mistakenly identify plant growth as watermilfoil
when it may actually be a native species, desirable for a healthy lake ecosystem, but sometimes overabundant.
The plant species survey allows the comparison to earlier plant survey reports (Wilson et al. 2000, Luensman
etal., Vol. 1,2.1990 and IT Corporation. 1988-1989).

In 2005, we continued to evaluate herbivore densities on watermilfoil and damage to the plant within
the lake. We dedicated a large part of our resources to culturing the moth Acentria through 2005 and into the
winter of 2005 — 2006 in the greenhouse in order to augment the indigenous moth population with a large
introduction of 100,000 larvae north of the Bell Tower at the Chautauqua Institution (Figure 30). We
completed that augmentation along with a smaller one at Maple Springs in the spring of 2006. We continue to
evaluate those augmentations as well as the fifteen herbivore sampling locations around the lake. Early in
2005, we recorded high populations of the moth as well as the weevil in the South Basin, a surprise that we
continue to assess. Herbivory on watermilfoil in the South Basin in 2005 is very high with a lot of damage
recorded. Plant growth in the Burtis Bay area has increased over 2003 and 2004 and has a diverse species
composition not dominated by watermilfoil in 2005 (Table 2, and Figure 2).



Methods

Eurasian Watermilfoil Herbivore and Watermilfoil Damage Surveys

In 2005, we measured indigenous watermilfoil herbivore numbers and herbivore damage to
watermilfoil as we continue to evaluate the effectiveness of the moth and the weevil to limit the growth of this
weed pest. We repeated estimates of aquatic plant abundance in 2004 and 2005 at 2003 locations and
additional new locations. This allows comparison to the previous year’s estimates to assess annual change.

In 2005, we sampled our established fourteen locations in Chautauqua Lake (Figure 1. below) along
with an addition location near BT where we are augmenting moth larvae. We sampled through the plant-
growing season to estimate herbivore density on, and damage to watermilfoil caused by naturally occurring
populations, as well as, augmented populations of insect herbivores in Chautauqua Lake.
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Figure 1. Chautauqua Lake map noting indigenous herbivore survey locations sampled in 2005. Coordinates
for locations are UTM (NAD27 datum and true north).



At each sampling location, we randomly collected a series of aquatic plant samples using a grapple
hook formed by connecting the “heads” of two garden rakes back-to-back. In the boat, we blindly selected 25
watermilfoil stems from our rake-toss samples (no more than five from each rake toss) by choosing them from
their basal ends. We then pinch off the top 25 cm of each stem, (the apical stem) for our sample. We place
each apical stem into an individually labeled plastic zipper bag and store all samples in a cooler chest for
transport to our laboratory.

In the laboratory, we refrigerate all samples until we examine each apical stem. Apical stems and
herbivores are stored in the refrigerator for up to two weeks, and we freeze any samples for later analysis that
we cannot examine within two weeks. At the time of examination, we place each apical stem under a
stereoscopic dissecting microscope. We dissect each stem and evaluate the entire sample, recording numbers
and types of herbivores found, evidence of herbivore use (e.g., retreats, cocoons, or pupae chambers), and
plant tissue damage (leaflet damage, stem mining, missing or grazed apical meristems).

For each apical stem sampled, we identify, count and record all life stages (eggs, larvae, pupae and
adults) of each herbivore species found. We qualify and quantify all watermilfoil tissue damage using a
standard scoring system. Finally, we calculate the numbers of moths and weevils per apical stem, including
individuals in all life stages. Using this standard protocol, we are able to determine which herbivore is
responsible for a particular type of damage and to assess the amount of plant damage caused by each
herbivore.

Aquatic Plant Species Identification, Abundance and Location Survey

To identify lake-wide trends in plant community structure and relative abundance we sampled for
aquatic plant species presence and abundance in 2003 and 2004. In 2005, we sampled in a local area of Burtis
Bay where we sampled on 100m X 100m UTM (NAD27 datum and true north) transect grids. Hand-held
GPS equipment guided our movement to these locations.

We used a point intercept rake-toss method (Madsen, 1999) with three randomly tossed rakes collected
at each UTM point intercept. We brought samples into the boat, identified plant species, and estimated
percentage of each species as well as an overall plant abundance estimate which classified the entire sample as
“dense”, “medium”, “sparse”, “trace” or “zero”. On site, we recorded all data and later entered it into a
database from which we list results in a table and input to a mapping program to produce a visual record. We
averaged the three assigned abundance values to give a mean value for the three rake tosses at each location.

This mean value is the abundance category for each point intercept depicted on the maps.

Table 1. Abundance categories we used to describe 2003 and 2004 aquatic plant rake-toss samples (Lord et
al. 2004, Johnson et al. 2005) and the assumed mean values and ranges that we used (Johnson, unpublished
data) in database processing of recorded data to obtain an estimate of abundance for individual species.

Abundance Abundance Dry Weigh? (g/mz). Ranges Dry Weigh"( (g/mz). Ranges
Categories Values associated with ) assoc1?ted with

Total Plants Abundance Single Species Abundance
"Z" = no plant(s) 0.0 0.0 same
"T" = trace plant(s) 0.001 ~0.0001 - 0.1000 same
"S" = sparse plant(s) 10.0 ~0.1001 - 20.0000 same
"M" = medium plant(s) 60 ~20.0001 - 100.0000 same
"D" = dense plant(s) 250.0 ~ 100.0001 - 400.0000+ same

In 2005, we recorded rake-toss results from 15 locations previously sampled in 2004 at Burtis Bay and
contrasted 2005 results with 2004 (Table 2., Figure 2.).
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Results and Discussion

Chautauqua Lake Aquatic Plant Growth

Aquatic Plant Community

The aquatic plant community in Chautauqua Lake varies in composition and abundance from year to
year primarily due to the quantity of plant reproductive parts and over-wintering plant structures from the
previous growing season. Slight differences in available light and water temperature early in the growing
season may cause large submersed plant growth changes. In any given year, estimations of plant abundance
can change because of these factors along with seasonal timing of sampling, mechanical harvesting and
damage by herbivores.

However, in spite of this possible variation the collected rake-toss data supports the following results.
An increase in abundance from 2003 to 2004 of all species combined was statistically significant for
Chautauqua Lake and at the specific locations Mayville and Greenhurst/Sunnyside (Johnson ef al. 2005).
There was an increase in water naiads from 2003 to 2004 particularly at the Greenhurst/Sunnyside area and
Burtis Bay arca. There was an increase in water stargrass and elodea in the Mayville area with elodea the
most abundant species in the lake remaining at medium and high densities throughout the lake. We noted a
small increase in elodea in the Burtis Bay and Greenhurst/Sunnyside areas where this species has been a minor
member of the plant community (Johnson et al. 2005). In 2005, elodea and water naiads continued to increase
in the Burtis Bay area (Table 2). An increase in elodea and naiads in the south end of the lake may help limit
watermilfoil growth by direct plant competition and could provide refuge for the watermilfoil damaging moth
Acentria. However, watermilfoil is also increasing in the Burtis Bay area in 2005 (Table 2). We record this
2005 increase of all species in the Burtis Bay area in Table 2 and show it in Figure 2.

If we compare the all plant species abundance (rake abundance) at Burtis Bay in 2004 to 2005
statistically, we find a significant increase (p < 0.0002, Mann-Whitney) in plant abundance (calculated from
Table 2) from a median value of 2 (sparse) to 2.7 (medium) respectively. We also show this increase from S
(sparse) to M (medium) in Figure 2.

The naiad, Najas guadalupensis (Spreng.), which appeared to be expanding from 2003 to 2004 now
appears to have leveled off in 2005, remaining constant in some parts of the South Basin of Chautauqua Lake.
It is a native, with some of the first reports in New York by Clausen, 1936 and Muenscher, 1944. While it can
grow aggressively, we do not consider it a nuisance aquatic species because it rarely interferes with recreation
except for localized shoreline swimming activities. In most locations, N. guadalupensis forms a carpet one
foot tall off the lake bottom and is dense enough to shelter invertebrates and young-of-the-year fish. This
“carpet” stabilizes sediments and absorbs wave energy that might otherwise erode shorelines and re-suspend
sediment nutrients. N. guadalupensis is a valuable member in the plant community in Chautauqua Lake and
may compete with watermilfoil helping to reduce watermilfoil dominance.

We commonly find, in New York State, most of the macrophytes in Chautauqua Lake, but there are
exceptions. We again observed Potamogeton hillii (Hill’s pondweed) in Burtis Bay in 2005. While the New
York Natural Heritage Program Rare Plant Status List contains this plant, they report that none occurs in
Chautauqua County (Young and Weldy, 2005). They list P. hillii as “threatened”.

As in 2004, the submersed aquatic plant community in Chautauqua Lake remains stable with yearly
variations in abundance. Nuisance levels of the exotic watermilfoil along with the natives’ elodea and water
stargrass exist. These aquatic plants flourish at numerous Chautauqua Lake locations requiring mechanical
harvesting to control excessive growth that would otherwise interfere with recreational activities on the lake.
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Table 2. Plant data recorded from rake-toss sampling from Chautauqua Lake in 2005 contrasted to the same location in
2004. Each rake-toss is recorded as either “D” = dense aquatic macrophytes; “M” = moderate aquatic macrophytes; “S”
= scarce aquatic macrophytes; and/or “T” = trace aquatic macrophytes. The numbers below are estimates of the
percentage of each plant species as part of the whole rake-toss. See Methods for description of rake-toss sampling.

e 2 g @
5 2 || LEl=] & g il2l=15]%1:¢
; 2 ® Al daleb o : s lEl31e1:]e]s
g : s lzliBl3l 4Lk 2lel = et elelelils
8 < > sl=lZl1El 211 ezl )l alale]lsl]=
2 |2] B AR AR R A
I P 2) 2) Elelelsl e El 2 E) &) &) S sls|12]|¢2
= b Z Z S121E1I2l stéalals1 512121202 2)¢8)+%
BurtisBay | 1 | 1710640862 | 4662211 |08 |1 S 2| 10 10 5 0 5 0 70 0
2004 | | | T S D 0 5 5 0 5 80 0
| | I | |3 s 2] o 25 0 0 0 8 42 25
Mean s 2] s 1167 3.333 1.667 1.667 4333 64 8333
Burtis Bay | 1 | 1770640862 | 4662211 |08 |1 S 2| 2 60 3 5 30 0.01
2005 || | R ER 70 I 2 25 1
| | | I [3[5]2] 1 50 2 2 45 0
Mean S 211333 60 2 3 33.33 0.337
BurtisBay | 2 | 1710640700 | 4662300 | 1 |1 S 2| 0 0 50 10 0 0 40
2004 | | i | ]2 s 2] o 0 001 001 20 20 60
| | | [ [3]M]3] 2 1 0 10 2 85 0
Mean S 23]0.667 0333 1667 6.67 7333 35 3333
BurtisBay | 2 | 1770640700 | 4662300 | t |1 M 3 85 | 10 5
2005 | | | [ 121512} 95 5 0
P | . EEER 80 | 10 10
Mean M 2.7 86.67 8.333 : 5
BurtisBay | 3 | 1710640900 | 4662300 | 14| 1 S 2| 20 10 10 10 001 50
2004 [ | | [ |2 s 2 | 14 45 9 5 0 27
| | | | | T|1 | 0 0 333 333 0 333
Mean S 17]1133 1833 17.43 16.1 0.003 36.77
Burtis Bay | 3 | 1770640900 | 4662300 |14 [ 1 D 5 60 5 5 20 5
2005 | | | | J2zipl4] 2 70 8 0 20
| | | | | TIi] o 60 10 5 25
B Mean M 32333 63.33 7.667 3.333 21.67 1.667
BurtisBay | 4 | 1770641100 | 4662300 | 1.4 s|z2 50 40 2 8
2004 | | | | |2 s 2} 30 60 001 10
| | ] | | 3.5 2 40 10 50
Mean s 2 40 36.67 1734 6
BurtisBay | 4 | 17T0641100 | 4662300 | 1.4 DI 4] 1 40 | 50 7 2
2005 | | | | J2 ™M 3] 2 35 60 3 0
| | | | |3 M 3] 1 50 | 40 i 1
Mean M 33]1.333 41.67 50 5667 1
BurtisBay | 5 | 1710640600 | 4662400 | 1.5 S 21 30 15 5 50 0 0 0
2004 | | | | 2 s 2} o0 5 23 45 0 27 0
| | | | | S 2 | 0.01 7 40 40 3 10
Mean s 2] w0 22.67 45 1 9 3333
BurtisBay | 5 | 1770640600 | 4662400 | 5] 1 S 2] 5 50 | 35 5 5
2005 | | | | ]2z T 1] s 55 30 5 5
| | | [ |3 T 1] 10 45 | 25 10 10
sl | Mean | | T 1.3 | 6.667 50 30 6.667 6.667

11



Table 2 (continued). Plant data recorded from rake-toss sampling from Chautauqua Lake in 2005 contrasted to the same
location in 2004. Each rake-toss is recorded as “D” = dense aquatic macrophytes; “M” = moderate aquatic macrophytes;
“§” = scarce aquatic macrophytes; and/or “T” = trace aquatic macrophytes. The numbers below are estimates of the
percentage of each plant species as part of the whole rake-toss. See Methods for description of rake-toss sampling.
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2005 | | | | |2 M 3] 45 | 25 0 30
| | | | |31s]2] 40 | 45 5 10
Mean M 27 3933 34.67 1.667 24.33
BurtisBay | 8 | 1770641200 | 4662400 [ 14| 1 M 3 0 60 30 8 2 0
2004 | | | ' | ]2 s 2| 5 70 25 0 0 0
| ] | | |3 s 2] 0 70 18 10 2 |00l
Mean S 23 1.667 66.67 2433 6 1333 0.003
BurtisBay | 8 | 1770641200 | 4662400 |14 |1 M| 3 60 5 7 25 3
2005 | | | | [z2]s]z2} 75 7 0 15 3
P | | [3 M 3] 55 5 0 30 10
= Mean M 27 63.33 5.667 2.333 23.33 5.333
BurtisBay | 9 | 1770640500 | 4662500 | 1.4 sl2] s 40 20 5 30 0 0
2004 | | | | 2 s/ 2] 5 20 50 0 5 0 20
i | | | [3 s 2] 0 10 0 0 80 10 0
Mean S 2]3333 23.33 2333 1.667 3833 3333 6.667
BurtisBay | 9 | 1710640500 | 4662500 | 141 ™M 3] 0.01 10 10 10 0.01 70
2005 | | | | j21s]2] 5 5 5 5 0 80
| | | | |3 M 3]oo0l 20 10 20 0 50
Mean M 27]1.673 11.67 8.333 11.67 0.003 66.67
Burtis Bay | 10| 1770641300 | 4662500 | 1.3 M 3 50 20 0 30
2004 | | | | | si2] 85 5 5 5
| | | | | S 2 | 70 18 0 12
Mean | S 23 68.33 1433 1.667 15.67
Burtis Bay [ 10| 1770641300 | 4662500 | 13| 1S 2 95 3 0.01
2005 | | l | 2 M 3] 3 95 2 0.01
| | | | | 3.5 2] 4 95 1 0
| | ] Mean { ] S 23] 3 95 2 0.007

12



Table 2 (continued). Plant data recorded from rake-toss sampling from Chautauqua Lake in 2005 contrasted to the same

location in 2004. Each rake-toss is recorded as “D” = dense aquatic macrophytes; “M” = moderate aquatic macrophytes;

“§» = scarce aquatic macrophytes; and/or “T” = trace aquatic macrophytes. The numbers below are estimates of the
percentage of each plant species as part of the whole rake-toss. See Methods for description of rake-toss sampling.

v w 8
[:2:: % % é % = 3 B Sg ‘§
&} Z @ a 2 a £ & = G 2 2
: Z HEEIHEE : IR ERR IR R E
2 & =1 s | Elm E g y 5 @ - | ] = = =} E &
3 > oo PR SyayEl Rl s b e = F R p e &4 2 ) 8 g8 e }'
i £ & = | E|Z]e El1ElepElE&la 22l elels
] s ~ I s sl = % 2 o S ° 2 8 )
: lg| = g |12{ElE elel =2z lzlere]=21E)21z3)]¢8
5 = 2 z dldlzl2| sl )s5]15 12218 &j>]N
BurtisBay | 11| 1770640600 | 4662600 | 23 |1 S 2 0 0 75 10 5 10
2004 | [2 T 1] 333 0 333 333 0 0
] | 31s] 2 | 0 10 90 0 0 0.01
Mean S 17 11.1 3333 66.1 14.43 1.667 3.337
Burtis Bay | 11| 1770640600 | 4662600 1. M| 3|00l 10 | 50 40
2005 | HEHEK 15 50 35
| HEEK 10 | 40 50
Mean M 2.7]0.003 11.67 46.67 41.67
Burtis Bay | 12| 1710640800 | 4662600 HP 60 30 0 0 10
2004 | [2 s 2] 40 40 15 5 0
| | 31s] 2 | 40 30 30 0 0
Mean s 2 46.67 3333 15 1.667 3333
Burlis Bay | 12| 1710640800 | 4662600 1D 4] 0 20 | 50 30 0
2005 | 21s]2 | 10 15 30 40 5
|3 D 4] s 5 20 70 0
Mean M 33 5 13.33 33.33 46.67 1.667
Burtis Bay | 13| 1710641000 | 4662600 'sjz2] 3 0 o | 91 3 3 0
2004 | [2 s 2] s 5 0 80 5 0 5
| |3 s 2 | 0 0 001 95 5 0 0.01
Mean S 2 |2667 1667 0.003 88.67 4333 1 1.67
Burtis Bay | 13| 17710641000 | 4662600 | 2 |1 D 4| 3 0 7 1 25| 5 60 0
2005 | [27s 2] 0 4 0 a0 | 0 15 5
| HEEENEN K 30 0 0 | 30 0
Mean M 27) 1 2667 2333 3167 1.667 35 1.667
Burtis Bay | 14| 1710641200 | 4662600 T M 3 0 2 90 8
2004 | |2 s 2] 15 0 80 5
| [3 M 3] 0 0 100 0
Mean M 27| 5 0.667 90 4.333
Burtis Bay | 14| 1710641200 | 4662600 1Dl 4] 2 5 5 8 | 70 0.01
2005 | |2 D4 9 12 3 25 50 1
[ HE B E 10 5 20 60 0
I Mean M 3.3]5.333 9 4333 21 60 0.337
Burtis Bay | 15| 1770640418 | 4662943 11S] 2 99 0 1
2004 | |2 s 2} 30 70 0
| {3 1 1] 50 50 0
| Mean S 17 59.67 40 0.333
Burtis Bay | 15| 1710640418 | 4662943 1|{Df4] 20 10| 360 | 0] 200 0 10
2005 | |2 ™M 3] 15 151 35 | 5 30 | 0.01 0.01
[ |3 D 415 200 25 | 10 | 30 0 0.01
| Mean | D 37]1667 15 30 8333 26.67 0.003 3.34
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Figure 2. Comparison of 2004 to 2005 macrophyte abundance showing relative abundance of all
aquatic plant species combined as determined by rake-toss sampling.
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Chautauqua Lake Eurasian Watermilfoil Herbivory

We continued, throughout the watermilfoil-growing season in 2005, to assess the indigenous herbivore
densities on Eurasian watermilfoil and plant damage by herbivory at fifteen locations in Chautauqua Lake.
The aquatic weevil Euhrychiopsis remained at high densities throughout most of the lake in 2005 while the
moth Acentria showed up in much greater densities at locations in the South Basin than locations in the North
Basin. This presence of Acentria in the South Basin is significant because we had recorded in 2003 only a
total of 4 moths at South Basin locations. The moth Acentria began to show a higher presence in 2004 in the
South Basin (Johnson et al. 2005) recording a few moths at both location A in Burtis Bay and at location B at
Sunnyside throughout the 2004 watermilfoil growing season. Table 3, Figures 4a — 18a and Figures 4b — 18b
shows detailed herbivore and herbivory results, from our microscope analysis of plant samples collected.
Herbivory by the two principal insects found causing the most damage, the aquatic weevil Euhrychiopsis and
the moth Acentria (Johnson and Blossey 2002), continued in 2005. The weevil densities recorded (Table 3)
ranged up to 3.72 life stages (which includes eggs, larvae, pupae, and adults) per apical stem at location D just
south of the Chautauqua Institution, where in 2004 the moth had a high of 0.96 life stages (includes only
larvae, pupae) per apical stem. The moth density of 0.56 at location A in Burtis Bay on June 24, 2005 was the
high for Acentria in 2005. The location of the next highest moth density was at location EX north of the Bell
Tower at the Chautauqua Institution where we have been augmenting moth larvae.

The desired result of insect herbivory on watermilfoil is the structural damage caused to the
watermilfoil plant and we list these results in Table 3 and depict them with graphs in Figures 4b — 18b.
Damage in several locations was extensive, especially where we recorded large numbers of herbivores. A
damage rating of 3 or more reflects a plant that has no viable growing parts and has decayed. A rating of less
than 1 means the plant is in excellent condition. In several areas, we noted that native plant species out
competed watermilfoil for space because of the damage caused by these herbivores feeding on watermilfoil
limiting its growth.

We monitored in 2005, the return of considerably more plant growth to the South end at Burtis Bay,
location A (table 2, Figure 2). High numbers of insect herbivores were associated with this return of plant
growth after years 2003 and 2004, when plant growth was severely depressed. The high density of weevils
and moths destroyed nearly all growing apical stems of watermilfoil in the Burtis Bay area in 2005. While
watermilfoil and other plant species were at a problematical density, the watermilfoil did not top out at the
surface or flower to any degree because of severe herbivore damage to the growing apical stem. With
watermilfoil not able to dominate at the surface, native species like elodea, naiads, coontail and water stargrass
increased their biomass and coverage area. Table 3 following shows the high moth density at Location A and
G in the South Basin and location EX in the North Basin.

In preparation to augment moth larvae in very large numbers in the spring of 2006 into Chautauqua
Lake, we spent the winter of 2005 - 2006 intensively culturing Acentria in our greenhouse at Cornell. With
increased labor, we were able to multiply numbers of moth larvae greatly over the winter and augmented just
over 100,000 into four plots north of the Bell Tower at the Chautauqua Institution (Figure 3) in the spring of
2006. We also augmented moth larvae into a location at Maple Springs at a reduced density, introducing just
over 10,000 to that location. We continue to evaluate these augmentations of the moth with our herbivore
sampling protocol.
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Figure 3. Locations of moth larvae augmentations north of the bell tower at the Chautauqua Institution where
we added moth larvae in 2004 and 2005.
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Table 3. Mean numbers of weevils (all life stages — eggs, larvae, pupae and adults) and moths (larvae and
pupae) recorded on milfoil apical stems and a rating of mean damage to those apical stems at Chautauqua
Lake locations in 2005. See Methods for details.

Weevils Moths
Number  per Std per Std Std
Collection ofapical apical Error apical Error Damage Error
Lake Area  Location Date stems stem  weevils stem  moths Rating Rating
Burtis Bay A 6/24/2005 25 1.20 0.26 0.56 0.12  2.84 0.11
A 7/14/2005 25 0.48 0.16 0.28 0.09 3.32 0.13
A 7/27/2005 25 1.04 0.65 0.20 0.10 3.12 0.15
A 8/17/2005 25 0.40 0.14 0.16 0.07  2.96 0.09
A 9/28/2005 25 0.04 0.04 0.12 0.07 1.64 0.18
Burtis Bay AA | 7/14/2005 25 0.20 0.14 0.20 0.10  3.08 0.13
Burtis Bay G 6/24/2005 25 0.48 0.25 0.04 0.04 1.92 0.19
G 7/27/2005 25 0.56 0.27 0.44 0.13  2.24 0.18
G 8/17/2005 25 0.56 0.36 0.16 0.07 2.40 0.17
Burtis Bay I 6/24/2005 25 0.32 0.13 0.00 0.00 0.84 0.18
I 7/27/20058 25 1.36 0.44 0.04 0.04 3.04 0.20
I 8/17/2005 25 0.08 0.08 0.08 0.06 2.92 0.10
| 9/28/2005 25 0.16 0.07 0.16 0.07 248 0.16
Sunnyside B 6/24/2005 25 1.56 0.53 0.00 0.00 2.28 0.16
B 772712005 25 1.12 0.31 0.04 0.04 2.84 0.14
B 8/17/2005 25 0.92 0.33 0.08 0.06 3.44 0.12
B 9/28/2005 25 0.00 0.00 0.20 0.10 1.92 0.14
Chautauqua BT |6/24/2005 25 0.24 0.13 0.08 0.06 1.72 0.23
Inst. BT [7/27/2005 25 3.00 0.44 0.00 0.00 2.76 0.16
BT |9/28/2005 25 0.24 0.10 0.00 0.00 2.72 0.17
Chautauqua EX |6/24/2005 25 0.16 0.09 0.24 0.10 1.72 0.15
Inst. EX |7/27/2005 25 0.88 0.25 0.08 0.06  2.60 0.13
EX |8/16/2005 25 1.72 0.43 0.08 0.08  2.68 0.10
Chautauqua D 6/24/2005 25 1.32 0.16 0.08 0.06 2.40 0.18
Inst. D 7/27/2005 25 1.20 0.41 0.08 0.06 2.44 0.25
D 8/16/2005 25 3.72 0.65 0.00 0.00 2.76 0.20
D 9/28/2005 25 0.08 0.06 0.04 0.04 2.08 0.14
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Table 3 (continued). Mean numbers of weevils (all life stages — eggs, larvae, pupae and adults) and moths
(larvae and pupae) recorded on milfoil apical stems and a rating of mean damage to those apical stems at
Chautauqua Lake locations in 2005. See Methods for details. -

Weevils Moths

Number  per Std per Std Std

Collection of apical apical Error apical Error Damage Error

Lake Area  Location  Date stems stem weevils stem moths Rating Rating
Whitney Bay E 6/24/2005 25 1.60 0.33 0.04 0.04 236 0.19
E 7/27/2005 25 1.80 0.32 0.36 0.15 2.72 0.18
! 9/28/2005 25 0.04 0.04 0.40 0.13 2.48 0.12
Magnolia F 6/24/2005 25 0.68 0.25 0.12 0.07 2.24 0.10
F 7/27/2005. 25 0.60 0.22 0.00 0.00 1.84 0.12
F 9/28/2005 24 0.38 0.13 0.08 0.06  2.08 0.23
Camp Merz C 6/24/2005 25 1.88 0.39 0.00 0.00 1.92 0.20
: C 7/27/2005 25 1.68 0.68 0.00 0.00 2.60 0.19
C 9/28/2005 25 0.00 0.00 0.16 0.07 2.44 0.10
Camp Merz H 6/24/2005 25 1.44 0.35 0.12 0.09 224 0.16
H 7/27/2005 25 2.84 0.82 0.04 0.04 3.52 0.18
H 9/28/2005 25 0.12 0.07 0.12 0.09  2.56 0.14

Mayville J 6/24/2005 No milfoil found

J 7/27/2005 4 0.25 0.25 0.00 0.00 3.25 0.48
J 9/28/2005 25 0.04 0.04 0.08 006 2.60 0.17
Mayville K 6/24/2005 25 0.00 0.00 0.00 0.00 220 0.16
K 7/27/2005 25 0.92 0.36 0.00 0.00 232 0.18
K 9/28/2005 25 0.56 0.13 0.00 0.00 2.44 0.17
Dewittville Bay L 6/24/2005 25 0.60 0.26 0.00 0.00 1.36 0.16
L 7/27/2005 25 0.64 0.22 0.08 0.06 2.44 0.17
L 9/28/2005 25 0.12 0.09 0.04 0.04  3.08 0.15
Maple Springs M 6/24/2005 25 0.20 0.08 0.00 0.00 1.68 0.18
M 7/27/2005 25 1.32 0.25 0.04 0.04 2.44 0.15
M 9/28/2005 25 0.12 0.07 0.04 0.04 224 0.12
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Chautauqua Lake

Estimated Moth Populations at Location A Estimated Weevil Populations at Location A
L4 ' £1SE 4 = +1SE
=25 n=25
g 1.2 - 1 .
N 10 &3
20.8 = TS‘
25
=06 - <
= 2
EOA = .5 14
0.2 w T (]
. o —J | B
0.0 - 0 -
L] L] L] L L} ] L] | ] | L]
6/24 714 7727 8/17 9/28 6124 714 7727 8/17 9/28
2005 2005

Figure 4a. Mean moth numbers = 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location A per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location A per 25cm length apical stem (n=25

apical stems searched unless noted).

Herbivore Damage to EWM at Location A
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Figure 4b. Herbivore damage to 25¢m length apical stems of Eurasian watermilfoil at location A shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location B Estimated Weevil Populations at Location B
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Figure 5a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location B per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location B per 25cm length apical stem (n=25

apical stems searched unless noted).
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Figure 5b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location B shown as a
mean rating = 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location BT Estimated Weevil Populations at Location BT
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Figure 6a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location BT per 25c¢m length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers +
1 SE (includes all life stages, eggs, larvae and adults) recorded at location BT per 25cm length apical stem

(n=25 apical stems searched unless noted).
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Figure 6b. Herbivore damage to 25¢m length apical stems of Eurasian watermilfoil at location BT shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location C Estimated Weevil Populations at Location C
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Figure 7a. Mean moth numbers & 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location C per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location C per 25cm length apical stem (n=25

apical stems searched unless noted).

Herbivore Damage to EWM at Location C
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Figure 7b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location C shown as a
mean rating & 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location D Estimated Weevil Populations at Location D
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Figure 8a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location D per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers =+ 1
SE (includes all life stages, eggs, larvae and adults) recorded at location D per 25cm length apical stem (n=25

apical stems searched unless noted).
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Figure 8b. Herbivore damage to 25¢m length apical stems of Eurasian watermilfoil at location D shown as a
mean rating 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location E Estimated Weevil Populations at Location E
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Figure 9a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location E per 25¢m length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location E per 25cm length apical stem (n=25
apical stems searched unless noted).
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Figure 9b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location E shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location EX Estimated Weevil Populations at Location EX
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Figure 10a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location EX per 25¢m length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers +
1 SE (includes all life stages, eggs, larvae and adults) recorded at location EX per 25cm length apical stem
(n=25 apical stems searched unless noted).
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Figure 10b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location EX, shown as
a mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location F Estimated Weevil Populations at Location F
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Figure 11a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location F per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers =+ 1
SE (includes all life stages, eggs, larvae and adults) recorded at location F per 25cm length apical stem (0=25
apical stems searched unless noted).
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Figure 11b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location F shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to
4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location G
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Figure 12a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location G per 25c¢m length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers =+ 1
SE (includes all life stages, eggs, larvae and adults) recorded at location G per 25cm length apical stem (n=25

apical stems searched unless noted).
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Figure 12b. Herbivore damage to 25c¢m length apical stems of Eurasian watermilfoil at location G shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake
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Figure 13a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location H per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers =+ 1
SE (includes all life stages, eggs, larvae and adults) recorded at location H per 25c¢m length apical stem (n=25

apical stems searched unless noted).
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Figure 13b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location H shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake
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Figure 14a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location I per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location I per 25cm length apical stem (n=25
apical stems searched unless noted).
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Figure 14b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location I shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to
4 = apical tip destroyed.
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Chautauqua Lake
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Figure 15a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location J per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location J per 25cm length apical stem (=25

apical stems searched unless noted).
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Figure 15b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location J shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake
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Figure 16a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location K per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location K per 25cm length apical stem (n=25

apical stems searched unless noted).
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Figure 16b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location K shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location L Estimated Weevil Populations at Location L
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Figure 17a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location L per 25cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers + 1
SE (includes all life stages, eggs, larvae and adults) recorded at location L per 25cm length apical stem (n=25
apical stems searched unless noted).
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Figure 17b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location L shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to
4 = apical tip destroyed.
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Chautauqua Lake

Estimated Moth Populations at Location M Estimated Weevil Populations at Location M
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Figure 18a. Mean moth numbers + 1 SE (includes only larvae + pupae life stages of the moth) recorded at
location M per 25¢cm length apical stem (n=25 apical stems searched unless noted). Mean Weevil numbers +
1 SE (includes all life stages, eggs, larvae and adults) recorded at location M per 25cm length apical stem

(n=25 apical stems searched unless noted).
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Figure 18b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location M shown as a
mean rating + 1 SE of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage to

4 = apical tip destroyed.
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Relationship of Fish and watermilfoil herbivores

Several studies have suggested that sunfish predation on watermilfoil herbivores may interfere with
control of watermilfoil by insect herbivory (Newbrough 1993, Sutter and Newman 1997, Newman and
Biesboer 2000, Ward 2000, Newman ef al. 2001, Newman 2004, Lord 2004, Ward and Newman 2006).
While these studies together strongly suggest high sunfish populations limit herbivore populations, the
resulting connection to watermilfoil growth control may not be strong. With the notice of our mistake in
reporting of electrofishing data for Findley Lake (in the 2003 Chautauqua Lake Report, Lord ef al. 2004)
where the number of bluegills increases from 25 to the correct count of 331 we re-analyzed our data. The
following tables and graphs (Tables 4 — 8) display data from five lakes. All the lakes (except for Skaneateles,
which has few watermilfoil plants and therefore few herbivores) show a sizeable sunfish population, and all
have sizeable herbivore populations. Using our electrofishing and herbivore density results from several lakes
in NY, we show fish abundance having little influence to depress populations of moths or weevils over a wide
range of fish densities (Fig. 19). This suggests that high sunfish abundance, although a factor is not an
impediment for successful biological control of watermilfoil and that we need to explore and understand this
complex interaction.
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Figure 19. Relationship of Acentria ephemerella and Euhrychiopsis lecontei densities to sunfish abundance
(measured as Catch per Unit Effort) in several lakes in New York.
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Table 4. Chautanqua Lake estimate of fish community from data collected by electrofishing in 2003
accompanied by a graph of fish species collected per minute (CPUE).

Chautauqua Lake 2003 TOTAL Time (min) = |45
Scientific Name Common Name No. Fish | % Composition | CPUE (fish/min)
Fundulus diaphanus Banded killifish 1 0.1 0.022
Pomoxis nigromaculatus Black crappie 1 0.1 0.022
Lepomis spp. Bluegill/Sunfish 200 20.8 4.444
Ictalurus nebulosus Brown bullhead 10 1.0 0.222
Cyprinus carpio Common carp 3 0.3 0.067
Notropis atherinoides Emerald shiner 1 0.1 0.022
Notemigonus crysoleucas Golden shiner 24 23 0.533
Micropterus salmoides Largemouth bass 32 33 0.711
Percina caprodes Logperch 6 0.6 0.133
Ambloplites rupesiris Rock bass 46 438 1.022
Labidesthes hudsonius Brook silversides o 0.4 0.089
Micropterus dolomieui Smallmouth bass 16 1aF 0.356
Unknown minnows 35 3.6 0.778
Morone americana White perch 365 38.0 8.111
Catostomus commersoni White sucker 12 1.3 0.267
Perca flavescens Yellow perch 203 21.1 4.511
ST? 1 0.1 0.022
TOTAL 960 21.333
Chautauqua Lake
24
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22 B Yellow perch
M White sucker
20 W White perch
0 Unknown minnow
18 bk O Smallmouth bass
I Rock bass
16 k  Logperch
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é 14 b @ Golden shiner
E B Emerald shiner
2 | 0O Common carp
b 12 # Black crappie
g 10 k O Banded killifish
=™ M Lepomis spp.
S 3k 0 Brown bullhead
6 F
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2k
0 ']

35

Site




Table 5. Findley Lake estimate of fish community from data collected by electrofishing in 2003, accompanied
by a graph of fish species collected per minute (CPUE).

Findley Lake 2003 TOTAL Time (min) = |60
Scientific Name Common Name No. Fish % Composition | CPUE (fish/min)
Pomoxis nigromaculatus  |Black crappie 208 16.0 3.467
Lepomis spp. Bluegill/Sunfish 461 35.4 7.683
Ictalurus nebulosus Brown bulthead 27 2.1 0.450
Notropis hudsonius Spottail shiner 6 0.5 0.100
Pimephales notatus Bluntnose minnow 19 1.5 0.317
Micropterus salmoides Largemouth bass 85 6.5 1.417
Percina caprodes Logperch 25 1.9 0.417
Ambloplites rupestris Rock bass 15 1.2 0.250
Micropterus dolomieui Smalimouth bass 55 4.2 0.917
Labidesthes sicculus Brook silverside 4 0.3 0.067
Stizostedion vitreum Walleye 21 1.6 0.350
Morone americana White perch 5 0.4 0.083
Perca flavescens Yellow perch 373 28.6 6.217
TOTAL 1304 21.733
Findley Lake
28 r O Brook silverside
M Yellow perch
W White perch
W Walleye
24 b 0 Smallmouth bass
Rock bass
M Logperch =
Largemouth bass
B Bluntnose minnow
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E 12
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Table 6. Dryden Lake estimate of fish community from data collected by electrofishing in 2003, accompanied
by a graph of fish species collected per minute (CPUE).

Dryden Lake 2003 TOTAL Time (min) = |45
Scientific Name Common Name No. Fish | % Composition | CPUE (fish/min)
Pomoxis nigromaculatus Black crappie 1 0.2 0.022
Lepomis spp. Lepomis spp. 361 58.6 8.022
Ictalurus nebulosus Brown bullthead 6 1.0 0.133
Cyprinus carpio Common carp 7 1.1 0.156
Notemigonus crysoleucas  |Golden shiner 91 14.8 2.022
Micropterus salmoides Largemouth bass 124 20.1 2.756
Catostomus commersoni White sucker 6 1.0 0.133
Perca flavescens Yellow perch 20 3.2 0.444
TOTAL 616 13.689

Dryden Lake 2003
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Table 7. Otisco Lake estimate of fish community from data collected by electrofishing in 2004, accompanied

by a graph of fish species collected per minute (CPUE).

Otisco 2004 67.067 |minutes total
Scientific Name Common Name No. Fish | % Composition | CPUE (fish/min)
Fundulus diaphanus Banded Kkillifish 1 0.3 0.015
Lepomis spp. Bluegill/Sunfish 204 52.8 3.042
Ietalurus nebulosus Brown bullhead 3 0.8 0.045
Cyprinus carpio Common carp 11 2.8 0.164
Notemigonus crysoleucas Golden shiner i6 4.1 0.239
Micropterus salmoides Largemouth bass 53 13.7 0.790
Ambloplites rupestris Rock bass 18 4.7 0.268
Micropterus dolomieui Smallmouth bass 6 1.6 0.089
Notropis hudsonius Spottail shiner 9 2.3 0.134
Etheostoma olmstedi Tessellated darter 1 0.3 0.015
Esox masquinongy X lucius Tiger muskellunge 1 0.3 0.015
Morone americana White perch 27 7.0 0.403
Perca flavescens Yellow perch 36 9.3 0.537
TOTAL 386 5.755
Otisco Lake 2004
65 r
Tessellated darter
6.0 F ® Yellow perch
B White perch
55 F [0 Unknown minnow
M Tiger muskellunge
5.0 F B Spottail shiner
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Table 8. Skaneateles Lake estimate of fish community from data collected by electrofishing in 2004,
accompanied by a graph of fish species collected per minute (CPUE).

Skaneateles Lake 2004 | Total time (min) = 95
Scientific Name Common Name No. Fish % Composition | CPUE (fish/min)
Fundulus diaphanus Banded killifish 1 0.3 0.011
Lepomis gibbosus Pumpkinseed 17 5.8 0.179
Ictalurus nebulosus Brown bulthead 2 0.7 0.021
Cyprinus carpio Common carp 5 1.7 0.053
Notemigonus crysoleucas Golden shiner 1 0.3 0.011
Micropterus salmoides Largemouth bass 1 0.3 0.011
Ambloplites rupestris Rock bass 82 28.0 0.863
Micropterus dolomieui Smallmouth bass 137 46.8 1.442
Notropis hudsonius Spottail shiner 3 1.0 0.032
Salmo gairdneri Rainbow trout 3 1.0 0.032
Perca flavescens Yellow perch 41 14.0 0.432
TOTAL 293 3.084
Skaneateles Lake 2004
6.5 r
6.0 F # Rainbow trout
# Yellow perch
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