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Executive Summary

In 2007, we conducted aquatic plant research for the Chautauqua Lake Association to define the role

that Eurasian watermilfoil (Myriophyllum spicatum) plays in the ecology of Chautauqua Lake. This effort
continues our research begun in 2002 and focuses on the herbivores that eat watermilfoil, as well as the
changing abundance and composition of this very valuable aquatic plant community.

2007 Major Findings

Aggressive watermilfoil growth seen at Burtis Bay breaking the surface and flowering very early in
2006 (Keith et al. 2007), did not repeat in 2007 (Johnson Personal Observation).

In the south basin, where early watermilfoil growth in 2006 overwhelmed weevil (Euhrychiopsis
lecontei) (Figure 8) herbivory (Keith et al. 2007), weevils in 2007 reduced watermilfoil by feeding
and moving across Burtis Bay early in the season with high populations (Table 1, Figures 5, 6).

Densities of the weevil in the north basin continue to be high with the herbivore sampling locations
south of the Chautauqua Institution (B), Camp Mertz (C, H), and at Maple Springs (M) having very
high populations and accompanying damage to watermilfoil (Table 1).

Herbivore populations (our recorded insect densities) are variable within a season and between years,
therefore, to reveal long-term trends in weevil populations and identify locations with consistent
population densities; we have averaged the aggregated 2007 weevil data and the prior 2002 — 2006
densities (Figures 2, 3). Graphs suggest differing population densities at individual lake locations.

Moth (Acentria ephemerella) (Figure 7) densities also vary; therefore, we have averaged the
aggregated 2007 data and prior 2002 — 2006 densities. The moth graph (Figure 4) suggests differing
moth densities around the lake, and that the moth populations follow definite life cycle patterns.

Moth densities recorded in 2007 show the greatest numbers at the moth addition location near the
Bell Tower as they had in 2006 (Keith et al. 2007), which suggests previously added moth larvae
(Figure 10) resulted in sustained increases in moth populations. These are greater than at other lake
herbivore sampling locations that did not have additions (Table 2).

The outbreak of the native caddis Nectopsyche albida (Figure 9) in the south basin in late 2007
appears to have a negative effect on overall plant growth, especially Eurasian watermilfoil.

Recommendations

Encourage the growth of native submersed plants that are non-canopy forming, or low growing,
allowing the development of a bottom carpet of plants to aid in improving water clarity.

Conserve watermilfoil herbivores by limiting interfering plant control measures such as harvesting
and herbicide use in the areas of the lake requiring less active management. This may allow
herbivores a “safe haven” from which they can increase their numbers.

Continue to assess the insect herbivore control of plant growth in the lake and look closely at the role
that additional herbivores such as the native caddis Nectopsyche albida (Figure 9), play in influencing
aquatic plant communities and affecting overall plant growth.

Limit the flow of nutrients and soil into the Lake by increased focus on land use and by implementing
tertiary treatment for wastewater flowing into Chautauqua Lake.
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Introduction

We, at the Cornell University Research Ponds in the department of Ecology and Evolutionary
Biology, conducted research on Chautauqua Lake in 2007 under a contract with the Chautauqua Lake
Association. The Association’s long-term goal is to reduce the impacts of the invasive exotic Eurasian
watermilfoil (Myriophyllum spicatum) on the recreational uses of the lake. Our objective is to assess the role
Eurasian watermilfoil herbivores (insects in Chautauqua Lake) have in influencing the growth of
watermilfoil. The control of watermilfoil growth and the prevention of watermilfoil’s dominance of
Chautauqua Lake’s desirable native plant species population are essential to protect the recreational needs, as
well as the overall health of the lake’s ecosystem.

In 2002, we began with frequent measurements of watermilfoil herbivore densities at ten locations in
the lake in order to establish the species and numbers of those species present in the lake. We soon increased
the number of our sampling locations to fourteen, and in 2007, we continue to monitor twelve. This report
shows the variation in herbivore densities recorded not only seasonally but also between locations around the
lake. Variability or unpredictability of measurement data is common in most, if not all, ecosystems such as
Chautauqua Lake. However, because of our multiyear monitoring some clear trends are beginning to emerge
especially related to insect population densities and the damage they cause. Specific locations appear to have
consistence densities of herbivores and we are now able to start correlating plant growth with insect
numbers. More difficult to predict, and most obvious to Chautauqua Lake stakeholders (lakeshore residents,
other lake users and county taxpayers) is the great differences in plant mass they observe in temporal aquatic
plant growth, both seasonally and from year to year. For example, our observations of submersed plant
growth at Burtis Bay when we started taking herbivore measurements in 2002 compared to recent years
suggest unpredictability in plant abundance as well as the presence of specific plant species.

In 2007, we continued to evaluate herbivore populations on watermilfoil and damage to the plant,
while at the same time augmenting current moth populations. Since 2005, we added 100,000 Acentria larvae
north of the Bell Tower at the Chautaugua Institution and ~20,000 at Maple Springs (Figure 10). We
continued to evaluate those augmentations as part of the herbivore-monitoring locations around the lake.
Early in 2005, we recorded high populations of the moth as well as the weevil in the south basin. Herbivory
on watermilfoil in the south basin in 2005 was very high with a high level of damage. Submersed plant
growth in the Burtis Bay area increased over the sparse growth in 2003 and 2004 and a diverse species
composition not dominated by watermilfoil was present in 2005 (Johnson et al. 2006). However, in 2006,
this same area and the southern end of the lake experienced a very dense growth of Eurasian watermilfoil.

To define and understand the variability or changeability in the Chautauqua Lake aquatic plant
community, we recorded in 2003, 2004 and 2007 plant species identifications and estimates of plant
abundance for large areas of the lake. Lord et al. 2004, Johnson et al. 2005 and Johnson 2008 detail the
lake-wide survey methods and results from three years. The resulting plant community information is
instructive because it shows that Eurasian watermilfoil is often times not the dominant plant species, but
rather one of several species in a specific area. Current plant species surveys allow the comparison to earlier
plant survey reports (Wilson et al. 2000, Luensman et al., VVol. 1, 2. 1990, and IT Corporation. 1988-1989).

An immediate practical use of this dynamic plant / insect herbivore information is to inform the
stakeholders about the importance (negative and positive) of submersed aquatic plants to Chautauqua Lake’s
ecosystem. Of major importance is that interactions by insect herbivores with plant populations can
influence the costs of managing excessive aquatic plant growth in Chautauqua Lake. With the increased
plant and herbivore data available now, it is now easier to make the case of substantial cost savings in
aquatic plant management by Chautauqua Lake’s herbivorous insects. These insects continue to play an
increasingly important role in management because of their ability to consume plant parts and in turn, slow
the growth of, or destroy aquatic plants.
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Methods

Eurasian Watermilfoil Herbivore and Watermilfoil Damage Surveys

In 2007, we continued measurements as in previous years of indigenous watermilfoil herbivore
populations and herbivore damage to watermilfoil in order to evaluate the specific effectiveness of the moth,
Acentria and the weevil, Euhrychiopsis to limit growth of watermilfoil. We summarized the herbivore
population densities recorded in 2007 and combined the data with previous year’s estimates, allowing for
differentiation of lake locations and long-term trends.

We sampled in 2007, 12 of our established fourteen previous locations in Chautauqua Lake (Figure
1) including location BT, just north of the bell tower at the Chautauqua Institution, where we have
augmented moth larvae in the past. We collected samples in the plant-growing season to estimate herbivore
densities on, and damage to watermilfoil caused by the naturally occurring insect populations, as well as the
augmented populations of insect herbivores in Chautauqua Lake.
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Figure 1. Chautauqua Lake map noting indigenous herbivore survey locations sampled historically.
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
twenty-five watermilfoil stems from our “rake-toss” samples (no more than five from each rake toss) by
choosing them from their basal ends. We then pinched off the top 25 cm of each stem, (the apical stem) for
our sample. We placed each apical stem into an individually labeled plastic zipper bag and stored all
samples in a cooler chest for transport to our laboratory.



In the laboratory, we refrigerated all samples until we microscopically examined each apical stem.
Apical stems and herbivores are stored in the refrigerator for up to two weeks, and we froze any samples for
later analysis that we could not examine within two weeks. At the time of examination, we placed each
apical stem under a stereoscopic dissecting microscope. We dissected each stem and evaluated 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 identified, counted and recorded all life stages (eggs, larvae, pupae
and adults) of each herbivore species found. We qualified and quantified all watermilfoil tissue damage
using a consistent scoring system we developed in our laboratory. Finally, we calculated 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 herbivores are responsible for particular types of damage and can assess the
amount of plant damage caused by each herbivore.

Aquatic Plant Species Identifications, Abundance Estimates and Location Surveys

To identify lake-wide trends in plant community structure and relative abundance we sampled and
recorded aquatic plant species presence and abundance in 2003 and 2004. In 2005, 2006 and 2007 we
additionally sampled in a local area of Burtis Bay on 100m X 100m UTM (NAD27 datum and true north)
transect grids. Hand-held GPS equipment guided our movement to these locations (Figure 11). In 2007,
under contract with the Chautauqua Lake Management Commission an intensive sampling of the lake similar
to Chautauqua Lake Association surveys completed in 2003 and 2004 was conducted (Johnson 2008).

Results and Discussion

Chautauqua Lake Eurasian Watermilfoil Herbivory by the Weevil and Moth

We continued, in 2007, to assess the indigenous herbivore densities on Eurasian watermilfoil and the
resulting plant damage by herbivory at twelve locations in Chautauqua Lake (Table 1, Appendix Figures 12a,
b — 25a, b). Densities of the weevil Euhrychiopsis in the north basin continue to be high with the herbivore
sampling locations south of the Chautauqua Institution (B), Camp Mertz (C, H), and at Maple Springs (M)
having very high populations. In the south basin, watermilfoil growth in Burtis Bay did not reach the surface
during 2007 as it had in May of 2006. Although watermilfoil was abundant in Burtis Bay, weevils moved
quickly across the entire bay as shown by our herbivore sampling on June 21 (Table 1, Figures 5, 6). This
very high herbivore population across the entire bay early in the 2007 season prevented any emergence of
watermilfoil at the surface and aided to provide an improved recreational use of the area.

To aid in the identification of the locations in Chautauqua Lake with consistent herbivore populations
from year to year we combined the 2007 weevil density data with prior 2002 — 2006 densities (Figures 2, 3).
Similar graphs presented in Keith et al. 2007, show that varying population densities occur in different
locations on the lake. Figure 2, shows the estimated weevil densities as weevils per apical stem during the
watermilfoil growing season, pooled for six years at each location in the north basin. Locations (C) and (H)
at Camp Merz, and (D) south of the Chautauqua Institution have about twice the density as several of the
other locations in the north basin.

We also averaged the aggregated 2002 - 2007 moth (Acentria) density data. The moth graph (Figure
4), suggests differing moth densities around the lake, but also that the moth populations appear to follow a
definite life cycle pattern. Again, as with weevil populations, the moth numbers show large differences
around the lake, and being able to understand why we are recording differences in moth numbers may
enhance control of watermilfoil growth.
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Description of a Caddis Fly Found to be a Major Herbivore in 2007

Many caddis flies in Chautauqua Lake use aquatic plants as shelter and feed on them but we do not
considered them to be major herbivores capable of eating large amounts of aquatic plant mass. In the
summer of 2007, large numbers of the caddis larvae, Nectopsyche albida (Walker), in a cone shaped case
moved in waves from the deeper portions of Burtis Bay towards the shoreline. Later in the summer and into
early fall the larvae moved all the way to the shoreline after removing almost all of the aquatic plant material
from this major bay in the south basin.

In Chautauqua Lake during 2007, thirteen genera of caddis flies were identified and found to be
widespread in the lake during the 2007 insect studies (Johnson, 2008). Caddis larvae build cases out of
materials available to them in their environment (e.g. aquatic plants, sand, sticks, gravel or leaves) and can
often be identified to genus by the size, composition and shape of the larval case. We found one species, N.
albida in high numbers in 2007 and that species is likely partially responsible for the removal of Eurasian
watermilfoil from Burtis Bay in the late summer and early fall of 2007. This species strips milfoil of its
leaves, starting from the bottom and working up the stem. This species is native to, and has been, in
Chautauqua Lake for some time. Chautauqua Lake specimens of N. albida were collected and preserved in
1937 and are located in the Illinois Museum of Natural History (Glover and Floyd, 2004).

We include here a brief description of N. albida’s habits and life history found in the scientific
literature. The key features for identification of N. albida larvae include: 1) a longitudinal black “V” shaped
pattern found only on the head capsule, 2) the absence of well developed swimming hairs on the
metathoracic legs, 3) the absence of gills on the thorax and abdomen (Haddock 1977), and 4) a trumpet
shaped case consisting of fine sand grains, clay, and plant material (Glover and Floyd, 2004, Tozer et al.
1981).

The caddis adult lays stands of eggs in small groups of 5-25 eggs across lateral shoots of aquatic
vegetation protruding above the waters surface. Time until hatching of eggs is dependent on water
temperature and the average number of eggs per female was 250 (Tozer et al. 1981). Assuming that peak
egg laying coincides with peak adult emergence, egg laying occurs as early as late spring and as late as early
fall, with the greatest numbers being laid in the late spring through early summer (Tozer et al. 1981). Larvae
appear to require a full year for development (Tozer et al. 1981), suggesting that they need aquatic plants to
overwinter and that the first plant species reaching the surface in the spring may be critically important for
maintaining high numbers of this caddis species.

In 2006, Burtis Bay milfoil canopied in May likely providing extensive egg laying substrate covering
the entire south end of the lake, and one theory we have is that this may have provided the material needed
for extensive egg laying and survival in 2006 that lead to very large populations seen in 2007. In pond
studies, larvae fed on milfoil, Potamogeton, and Nitella (the only plants making up the pond plant
community) suggesting that they are opportunistic, taking advantage of the plant species present (Tozer et al.
1981). This genus of caddis often is classified either as shredder herbivores or as collector-gatherers (Glover
and Floyd, 2004). In the fall of 2007, this caddis was feeding on all plant species in Burtis and effectively
took out most of the Eurasian watermilfoil from the Bay by November 1 (Johnson personal observation).

Because there is little information available in the scientific literature suggesting this caddis N. albida

has the potential to drastically reduce aquatic plant mass as we observed in the late summer and fall of 2007
within Burtis Bay it would be prudent to investigate this insect further.
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Table 1. Mean numbers of weevils (all life stages — eggs, larvae, pupae and adults) and moths (larvae and
pupae) recorded on milfoil apical stems and a mean damage rating for apical stems at Chautauqua Lake
locations for 2007. The number in parentheses next to the mean represents the sample standard error (se).

Weevils per Moths per

No. of apical stem apical stem Damage Rating
Lake Area Plot Date Apical Stems mean (SE) mean (SE) mean (SE)
Burtis Bay A 6/15/2007 25 0.68 (0.17) 0.00 1.52 (0.28)
A 6/21/2007 25 0.88 (0.25) 0.00 0.80 (0.17)
A 7/12/2007 25 0.56 (0.19) 0.04 (0.04) 2.56 (0.12)
A 7/31/2007 25 0.84 (0.37) 0.00 2.20 (0.18)
Burtis Bay AB 6/21/2007 25 0.56 (0.27) 0.04 (0.04) 1.36 (0.17)
Burtis Bay AC 6/21/2007 25 0.52 (0.25) 0.12 (0.06) 1.92 (0.17)
Burtis Bay AD 6/21/2007 25 0.68 (0.19) 0.08 (0.06) 1.80 (0.13)
Burtis Bay AE 6/21/2007 25 0.64 (0.17) 0.00 2.24 (0.16)
Burtis Bay G 6/15/2007 25 1.16 (0.20) 0.00 1.92 (0.24)
G 7/12/2007 25 0.24 (0.10) 0.04 (0.04) 2.16 (0.18)
G 7/31/2007 25 2.16 (0.58) 0.00 1.64 (0.21)
Burtis Bay I 6/15/2007 25 0.12 (0.09) 0.00 0.88 (0.24)
| 7/12/2007 25 0.40 (0.15) 0.00 2.44 (0.12)
Greenhurst B 6/15/2007 14 0.00 0.00 1.14 (0.23)
B 7/12/2007 25 1.76 (0.35) 0.08 (0.08) 2.48 (0.15)
B 7/31/2007 25 0.88 (0.34) 0.00 1.92 (0.21)
Chautauqua D 6/15/2007 25 0.24 (0.10) 0.00 0.40 (0.15)
Institution D 7/12/2007 25 3.00 (0.51) 0.04 (0.04) 2.76 (0.13)
Whitney Bay E 6/15/2007 25 0.08 (0.06) 0.00 2.20 (0.15)
E 7/12/2007 25 0.64 (0.29) 0.00 2.36 (0.16)
Magnolia F 6/15/2007 25 0.32(0.14) 0.00 1.72 (0.14)
F 7/12/2007 25 0.72 (0.16) 0.00 1.36 (0.16)
Camp Merz C 6/15/2007 25 0.80 (0.16) 0.04 (0.04) 1.68 (0.22)
C 7/12/2007 25 2.08 (0.37) 0.08 (0.06) 3.24 (0.16)
Camp Merz H 6/15/2007 25 0.84 (0.15) 0.00 1.96 (0.23)
H 7/12/2007 25 1.76 (0.37) 0.00 2.84 (0.18)
H 7/31/2007 25 3.72 (0.96) 0.00 2.56 (0.18)
Mayville J 6/15/2007 25 0.00 0.00 0.60 (0.17)
J 7/12/2007 25 0.68 (0.15) 0.16 (0.07) 1.96 (0.12)
Mayville K 6/15/2007 25 0.00 0.04 (0.04) 0.96 (0.17)
K 7/12/2007 25 0.16 (0.09) 0.00 1.72 (0.19)
Dewittville Bay L 6/15/2007 25 0.12 (0.07) 0.00 1.28 (0.19)
L 7/12/2007 25 2.00 (0.21) 0.00 0.88 (0.25)
Maple Springs M 6/15/2007 25 0.40 (0.19) 0.00 1.88 (0.13)
M 7/12/2007 25 3.64 (0.80) 0.00 2.56 (0.12)
M 7/31/2007 25 1.16 (0.51) 0.04 (0.04) 2.84 (0.19)
Bell Tower BT 6/15/2007 25 0.16 (0.07) 0.00 0.96 (0.23)
BT 7/12/2007 25 1.60 (0.36) 0.20 (0.08) 2.56 (0.14)
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Chautauqua Lake North Basin
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Figure 2. Summary of estimated weevil populations from 2002 — 2007 for Chautauqua Lake’s north basin.
Curves are averages of aggregated 2002 — 2007 data for the locations.
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Chautauqua Lake South Basin
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Figure 3. Summary of estimated weevil populations from 2002 — 2007 for Chautauqua Lake’s south basin.
Curves are averages of aggregated 2002 — 2007 data for the locations.
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Chautauqua Lake North Basin
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Figure 4. Summary of estimated moth populations from 2002 — 2007 using a best-fit line graph for
Chautauqua Lake’s north basin. Curves are averages of aggregated 2002 — 2007 data for the
locations.
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EGGS IN CLUTCHES RANGING
BETWEEN 100-300 EGGS.

| LARVAE HATCH FROM EGGS AND BURROW
INSIDE LEAFLETS WHERE THEY FEED.

LARGE ENOUGH THEY
BUILD REST ING SHEL-
TERS KNOWN AS RE-

TREATSMADE OF LEAF-

sl FINALLY WHEN THEY ARE READY TO
S PUPATE, THEY CREATE A COCOON,
i (' | OFTEN BY CUTTING THE APICAL TIP
DURING THEIR FIRST ¥ | WHICH IS THEN FOLDED BACK ONTO
INSTAR THEY CAN FIT STEM. THE LARVAE SANDWHICH
INSIDE AND MINE A THEMSELVES INBE TWEEN AND SPIN A
MILFOIL LEAFLET ‘| THICK WEBBING TO PROTECT THEM.

Figure 7. Postcard descriptions of the life cycle of the aquatic moth, Acentria ephemerella.
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Euhrychiopsis lecontei, AQUATIC WEEVIL

LN

IN LATE SUMMER AND EARLY AUTUMN, — ' PUPA CHAMBER
ADULTSTRAVEL TO THE SHORE WHERE . | OPENED UP
THEY OVER-WINTER. ADULTSWEEVILS N
CANTRAVEL BOTH IN AND OUT OF

WATER MOVING FROM PLANT TO PLANT.

THE STEM IN THE PUPAL
CHAMBER, A SWELLED
CAVITY IN THE STEM.
¥ ADULT WEEVILS EMERGE
4 FROM THE PUPAL
- CHAMBERTO MATE

AND LAY EGGS.

, . a0
FACTS: THE COMPLETE LIFE CYCLE FOR AN AQUATICWEEVIL IN A LAKE CAN
T AKE ANYWHERE FROM 25-35 DAYS DEPENDING ONWATER TEMPERATURES.

THISWEEVIL ONLY EAT SMILFOIL.

Insects that feed on Eurasian watermilfoil http://www.eeb.cornell.edu/ponds
http://www.invasive.org/eastern/biocontrol/6 EurasianMilfoil.ht ml

Euhrychiopsis lecontei, AQUATIC WEEVIL

~dh . -
AFTER MATING, FEMALES LAY AN [ H

AVERAGE OF 2EGGSA DAY. THE EGGS HAT CH AND THE LARVAE FIRST
FEED ONTHE APICAL MERISTEM. WHICH
OFTEN CAUSESTHE TIP TO COLLAPSE.

N

- -
THEN LARVAE MINE THEIR WAY DOWN
THEPLANT, CONSUMING INTERNAL

Figure 8. Postcard descriptions of the life cycle of the aquatic weevil, Euhrychiopsis lecontei.
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Nectopsyche albida, CADDIS FLY

FACTS: CADDISFLIESHELPED COMPLETELY
DEFOLIATE WATERMILFOIL IN BURTIS BAY
DURING THE SUMMER AND FALL OF 2007
AFTER WEEVILS AND MOTHS HAD CAUSED
EARLIER DAMAGE.

ONE OF THE KEY FEATURES OF THIS CADDIS
FLY LARVAE IS THE DISTINCTIVE “ V’ SHAPED
PATTERN FOUND ONLY ON THE HEAD CAPSULE.

Insects that feed on Eurasian watermilfoil http://www.eeb.cornell.edu/ponds
http://www.invasive.org/eastern/biocontrol/6EurasianMilfoil.html

Nectopsyche albida, CADDIS FLY

ADULT CADDIS FLIES LAY
THEIR EGGS ON EMERGENT
AQUATIC VEGETATION WHERE
THEY HATCH.

z ¢ x
LARVAE ARE OPPORTUNIST IC GENERALIST S
THAT SHRED LEAFLET S AND DEFOLIATE
AQUATICPLANT SUSING PLANT AND SAND PAR-
TICLESFORTHEIRPROTECTIVE CASE.

ADULTS EMERGE AS
EARLY AS LATE
SPRING AND AS LATE
ASEARLY FALL;
THEY LAY EGGSIN
GROUPS OF 5-25 WITH
AN AVERAGE NUM-
BER OF 250 EGGSPER
FEMALE.

LARVAE TAKE APPROXIMATELY
ONE YEAR TO DEVELOP, OVER-
WINTERING ON AQUATIC PLANTS.

Figure 9. Postcard descriptions of the life cycle of the caddis fly Nectopsyche albida.
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Figure 10. Locations of previous moth larvae augmentations north of the bell tower at the Chautauqua
Institution and at Maple Springs.

20



Chautauqua Lake Aquatic Plant Growth

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 that begin growth in the new season. Slight differences in available light, water
temperature and lake water levels early in the growing season may cause large submersed plant growth
changes for the season. Differences in the ice thickness or lack of ice cover during the winter may also
influence the following season’s plant growth in very unpredictable ways. In any given year, estimations of
plant abundance can change because of these factors along with the seasonal timing of sampling, mechanical
harvesting and damage to aquatic plants by insect herbivores.

However, in spite of this probable variation the collected rake-toss data remains quite stable and
appears to match our visual observations from year to year. In 2007, we specifically analyzed the same five
sampling points (SP’s) in Burtis Bay measured from 2004 - 2006. We compared plant abundance estimated
by “rake-toss” (Figure 11). A much larger study Johnson 2008, measured plant abundance over the entire
lake and provides comparison to the large studies of 2003 (Lord et al. 2004) and 2004 (Johnson et al. 2005).

As in 2004, 2005 and 2006 the submersed aquatic plant community in Chautauqua Lake remains
stable with yearly variations in abundance. However, nuisance levels of the exotic watermilfoil along with
the native species elodea and water stargrass reported in 2006, did not repeat in 2007. There was a very
robust healthy 2007 plant growth in the lake, but insect damage primarily by the weevil Euhrychiopsis
during the early growing season held the watermilfoil in check. We did see in the late summer of 2007 the
increased presence of the caddis N. albida and followed it into the late fall observing massive feeding on
aquatic plants in the south basin, especially in Burtis Bay.
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Appendix

Figures 12a — 25a. Mean moth numbers + 1se (includes only larvae + pupae life stages of the moth)
recorded at sampled locations per 25cm length apical stem (n=25 apical stems searched
unless noted). Mean weevil numbers + 1se (includes all life stages, eggs, larvae and
adults) recorded at sampled locations per 25cm length apical stem (n=25 apical stems
searched Unless NOtEA). ... ...t e 25-38

Figures 12b — 25b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at
sampled locations shown as a mean rating + 1se of herbivore damage to 25 apical stems.
Herbivore damage ranges from 0 = no damage to 4 = apical tip destroyed........... 25-38
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Burtis Bay (A)

Estimated Moth Populations at Location A Estimated Weevil Populations at Location A
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Figure 12a. Mean moth numbers + 1se (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 +
1se (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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< n=25
g
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Figure 12b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location A shown as
a mean rating = 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Greenhurst (B)

Estimated Moth Populations at Location B Estimated Weevil Populations at Location B
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Figure 13a. Mean moth numbers + 1se (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 £
1se (includes all life stages, eggs, larvae and adults) recorded at location B per 25cm length apical stem
(n=25 apical stems searched unless noted).

Herbivore Damage to EWM at Location B
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Figure 13b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location B shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Chautauqua Institution Bell Tower (BT)

Estimated Moth Populations at Location BT Estimated Weevil Populations at Location BT

Moths / Apical Stem
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Figure 14a. Mean moth numbers + 1se (includes only larvae + pupae life stages of the moth) recorded at
location BT EX per 25cm length apical stem (n=100 apical stems searched unless noted). Mean weevil
numbers £ 1se (includes all life stages, eggs, larvae and adults) recorded at location BT EX per 25cm length
apical stem (n=100 apical stems searched unless noted).

Apical Stem Damage Rating

Herbivore Damage to EWM at Location BT
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Figure 14b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location BT EX
shown as a mean rating + 1se of herbivore damage to 100 apical stems. Herbivore damage ranges from 0 =
no damage to 4 = apical tip destroyed.
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Camp Merz (C)

Estimated Moth Populations at Location C Estimated Weevil Populations at Location C
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Figure 15a. Mean moth numbers + 1se (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 £
1se (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 15b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location C shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Chautauqua Institution (D)

Estimated Moth Populations at Location D Estimated Weevil Populations at Location D
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Figure 16a. Mean moth numbers + 1se (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 +
1se (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 16b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location D shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Whitney Bay (E)

Estimated Moth Populations at Location E Estimated Weevil Populations at Location E
1.4 - +1SE 4 — +1SE
n=25 n=25
1.2 — =
5 1.0 23 -
S 08 — kS
= a
< 06 - Ay
2 <
= 04 —
o 8 1 -
0.0 0 -
1 1 1 | 1 1 1 1
6/15 6/21 7112 7/31 6/15 6/21 7112 7/31
2007 2007

Figure 17a. Mean moth numbers + 1se (includes only larvae + pupae life stages of the moth) recorded at
location E per 25cm length apical stem (n=25 apical stems searched unless noted). Mean weevil numbers +
1se (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 17b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location E shown as
a mean rating £ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.

30



Magnolia (F)

Estimated Moth Populations at Location F Estimated Weevil Populations at Location F
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Figure 18a. Mean moth numbers + 1se (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 £
1se (includes all life stages, eggs, larvae and adults) recorded at location F 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 F shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Burtis Bay (G)

Estimated Moth Populations at Location G Estimated Weevil Populations at Location G
1.4 - +1SE 4 +1SE
n=25 n=25
1.2 —
£

S L 3 ]
% 1.0 n
—= ©
T 08 Qo
S o
o < —
< 06 - =
= %)
0 =
S 0.4 — D1
o o -
= 02 - =

0.0 — = 0

1 1 1 | I I 1 1
6/15 6/21 7112 7/31 6/15 6/21 7112 7131
2007 2007

Figure 19a. Mean moth numbers + 1se (includes only 1aivae + pupde e stayes Ul uie UL TECUTUEU dL
location G per 25cm length apical stem (n=25 apical stems searched unless noted). Mean weevil numbers +
1se (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 19b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location G shown as
a mean rating + 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Camp Merz (H)
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Figure 20a. Mean moth numbers + 1se (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 +
1se (includes all life stages, eggs, larvae and adults) recorded at location H per 25cm length apical stem
(n=25 apical stems searched unless noted).
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Figure 20b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location H shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Burtis Bay (1)
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Figure 21a. Mean moth numbers + 1se (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 *
1se (includes all life stages, eggs, larvae and adults) recorded at location | per 25cm length apical stem (n=25
apical stems searched unless noted).
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Figure 21b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location | shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Mayville (J)
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Figure 22a. Mean moth numbers + 1se (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 £+
1se (includes all life stages, eggs, larvae and adults) recorded at location J per 25cm length apical stem (n=25
apical stems searched unless noted).
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Figure 22b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location J shown as
a mean rating = 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Mayville (K)
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Figure 23a. Mean moth numbers + 1se (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 +
1se (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 23b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location K shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage

to 4 = apical tip destroyed.
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Dewittville Bay (L)
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Figure 24a. Mean moth numbers + 1se (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 *
1se (includes all life stages, eggs, larvae and adults) recorded at location L per 25cm length apical stem
(n=25 apical stems searched unless noted).

Herbivore Damage to EWM at Location L
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Figure 24b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location L shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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Maple Springs (M)

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

Herbivore Damage to EWM at Location M
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Figure 25b. Herbivore damage to 25cm length apical stems of Eurasian watermilfoil at location M shown as
a mean rating £+ 1se of herbivore damage to 25 apical stems. Herbivore damage ranges from 0 = no damage
to 4 = apical tip destroyed.
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