Monitoring Insect Herbivores and Aquatic Plant
Health in Chautauqua Lake from 2002 t02025

N anrrs v

N L

m%”y—;ﬁ;. s 3
b
-3
N

-
ey *»
<
g - a
T e . o il

-~

& S

:
LEs

DL i 24
A
()74
|
A A Lo T s nwn?
PP v R )
v s .E{
¥
y ¢ -
R i, 5 B
v"’f ““‘(.

ByyRooneyods Aquatic Biolo



Executive Summary

The cover photo is & femaleadult weevil,Euhrychiopsis lecontethat has laid two eggs
on the apical stem dflyriophyllum spicatuniEurasian watermilfoil) Extensivescarringon the
stemand damaged leaves can be seethis sample of Eurasian watermilfoil.

This report, prepared by Rooneysd6s Aquat.
comprehensive survey conducted on Chautauqua Lake in 20#5primary focus of the study
was to monitor the densities of insect herbivores, particularly those feeding on Eurasian
watermilfoil, and to assess the impact of these herbivores on the aquatic plant comifiaity.
survey was conducted in collaboration with RecineJohnson Aquatic Ecologists and
Chautauqua Lake Association, Inehichbuilds on a longerm datasiespanning from 2002 to
2025. The reportighlights the importance of maintaining a balanced ecosystem in Chautauqua
Lake, emphasizing the need for sustainable management practices that protect both the aquat
plant community and the herbivores that help control invasive species, ddahaamn
watermilfoil.

We thankRobert Johnsoand Paul Stagr lending us all of the equipment to collect
Eurasian watermilfoibn Chautauqua Lake.
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Figure 1. The lefthand and middle photos show the leaf arrangement and overall appearance of
Eurasian watermilfoil. The rightand photo shows Eurasian watermilfoil flowering in Burtis Bay of
Chautauqua Lake in 2006 (Johnsdral , 2006 ) ééeééeeééeéeéecééeceéecélecce

Figure 2. Densities of the weeviEuhrychiopsis lecontefrom Eurasian watermilfoil apical stem surveys
for theNorth Basin(left) and theSouth Basir(right) of Chautauqua Lake from 2002 to 20Ja@Hnsoret al
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Figure 3. These photos show the life cycle stagethefweevil. The lefhand photo shows an adult

weevil that laid four eggs on an apical stem of Eurasian watermilfoil. The middle photo shows three
weevil larvae that have just hatched, with two weevil eggs that have not yet developed on an apical stem
of Eurasian watermilfoil. The rightand photo shows two weevil larvae that have caused extensive
damage by mining the stem of Eurasian watermilfoil. The stem is the preferred food source for the larvae
while they grow before creating a pupal chambeé..é ¢ € € € é .e.e e e ééééééeéeeeéeeé. 9.

Figure 4. This is the firsistageof the weevil larva making a pupal chamber down the stem of Eurasian
watermilfoil. The weevil is starting to change slightly from resembling a larva to changing into an adult.

No discernible features of the adult can be seen at this time during the pupation. The two photos on the

left show the head capsule still intact, while the three photos on the right show that the head capsule is gone

"""""""""""

Figure 5. These photos show the secatdgeof pupation for the weevil larva into an adult. The top

two left photos show the more translucent, brown casing above the more opaqueatoeathpupa.

This casing could be used as a food source as the pupa changes into an adult. As these photos show, the
pupa develops from left to right, and the case becomes progressively smaller. Only the remnants of the
head capsule can be seen in the bottom two right photos. Rudimentary wings can be seen in all of the
bottom photos, and the overall shape of the pupa

Figure 6. The final stage of the pupation of the weevil can be seen in these two photos. The weevil has
developed the exoskeleton and has all of the structures needed to emerge as an adult. The casing is also
completely gone in both of these photos. Once the weevil emerges as an adult, it will either continue to
reproduce or go to shore for overwintering iInllt he

Figure 7. Densities of thenoth, Acentria ephemerelldrom Eurasian watermilfoil apical stem surveys
for theNorth Basinof Chautauqua Lake from 2002 to 2008lfnsoret al, 2009 ¢ ¢ é é ¢ ¢ é .é é e . 2. 1



Figure 8. These photos show the life cycle stages of the moth. The top left photo shows two adult
moths reproducing. The female moth goes down the Eurasian watermilfoil's stem to lay eggs (top

right photo). The eggs then develop into larvae (middle left photo), which will grow and feed on

Eurasian watermilfoil by creating retreats (middle right photo). The bottom photos show different stages
of the larvae creating a cocoon (left) to develop into an adult (middle) while causing extensive damage to
the Eurasian watermilfoil. The adult emerges from the cocoon once fully developed and leaves behind a
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case (right)eéeéééééceccceeceeécececeeceeeééécececeeceeceexxeéee

Figure 9. The top two photos show extensive damage caused by caddisflies defoliating the leaves of
Eurasian watermilfoil. The bottom photo shows how many caddisflies can be present on the plants at
one timeéeééeéécéécééecééecéeéeééecééeecééecéecéecéeecstec

Figure 10. Photos of the damaging middericotopus myriophylli The figure 8 pattern without any
body segments can be seen in both photoéééédéded ph

Figure 11. The top two photos are of the possibly new damaging midge with the-Bgglrepattern.
The bottom two photos are of the possibly new 6dan

Figure 12. These maps show the locations of Chautauqua, lvetkere Eurasian watermilfoil apical
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Figure15. Maps of the 11 | ocations in the north endlof
Figure 16. Maps of the five | ocations in the south ehbd

Figure 17. The estimated dry biomass (¢gjnn the graphs above is calculated from the plant abundance

surveys described in the plant survey reports from 2003 to 2025. The graphs above describe the amount
(biomass) oMyriophyllum spicatuniEurasian watermilfoil) in the southeast end of the South Basin,

Bemus to Arnold Bay, Maple Springs, and Mayville. Note the differindg/m t he | eft axi7s éé€

Figure 18. Percentage of Eurasian watermilfoil apical stems collecteaaked e si nce 20028 ¢é é

Figure 19. Number of weevils per apical stem of Eurasian watermilfoil at all 15 historic locations of
Chautauqua Lake frodm@ddeec d é ed@b&Ee€&Ecéecééeéeé. .29

Figure 20. Number of moths per apical stem of Eurasian watermilfoil at all 15 historic locations of

Chautaugqua Lake from 2002 to 2025¢ééééééceceeeeeleéeé

Figure 21. A high density of small caddisflies was found feeding on Eurasian watermilfoil in the

herbivore survey conducted on June 22,2021 (Johetsain , 202 1 A) éééééééeeeéeéeéBrece

Figure 22. These are some examphdashe different genera of invertebrates found on Eurasian

watermilfoil in 2025. The top left photo is an unidentified egg mass, and the top right photo is one

species of snail present in Chautauqua Lake. The bottom left photo is a leaf caddisfly, and the bottom
right photo i s..a..B0osmi.naé b . i 35.......
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Figure 23. The percentage of stem damage was found for all 16 locations in Chautauqua Lake
onJune22 6, 2025. Locations J and BB have no datéa d

Figure 24. The percentage of leaf damage was found for all 16 locations in Chautauqua Lake
onJune22 6, 2025. Locations J and BB have no datéa d

Figure 25. These photos show a rat@ss sample taken from the plant survey in Maple Springs on
August 10, 2025. This sample contains mostly healthy native plants shown in-thenigfhoto.

The small amount of unhealthy Eurasian watermilfoil can be seen in the corner of the tray in the
right-hand photo. Unhealthy Eurasian watermilfoil laiele can be attributing to the lower

,,,,,,,,,,,,,,,,,,,,,,,,,

Figure 27. Possible herbicide damage on the leaves and stem of Eurasian watermilfoil. -haadeft
and middle photos show curling leaves of Eurasian watermilfoil at location | collected on June 26, 2025.
The righthand photo shows possible damage to the stem of Eurasian watermilfoil at location F, collected
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on June 25, 2025ééééééeééeceececeeeeeeeeeéeeeeeeedrcece

Figure 28. These photos, taken on August 16, 2025, show the difference between a clear water state
(left) and an algadominated state (right) of Chautauqua Lake inSbath Basin The presence of
healthymacrophytes (plant$)elpstoc ont r ol t he amount of har mf ul .40l gae¢

Figure 29. The estimated dry biomass (¢nfor all plants during the yearly late summer/fall plant
survey. Note2017 to 2025 has an * asterisk, which indicates when herbicide applications took place
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Figure 30. Photos taken during the insect and plant surveys 2025 B Basin Crew members
saw a large patch of flowering Eurasian watermilfoil near location I. This habitat is crucial for certain
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Figure 31. Different species of wildlife were observed during the plant survey iStligh Basiron

August 17, 2025.The lefthand photo shows a great blue heron and a plover searching for food in the

dense patch of plantdhe righthand photo features a few adult damselflies that had just emerged from
thewaterplanlsé ¢ é e é 6 é e éecéecécécécéecééeéeéeéeéeéeceéecée. . . 4:

Figure 32. Maps showing where the large patch of plants was seen growingSotite Basirof

Chautauqua Lake. The map on the left was made preliminarily during the insect survey on

June 26, 2025. When Rooneyds Aquatic Biologists
crew members were able to pinpoint this patch more accurately by using-aeid@PS. The map

on the right shows the main large patch of plants in the center btite Basinalong with two

smaller patchesofplariist ¢ € é 6 é 6 é e éééééééééééeééécééeéeéeeeeeé. 44

Figure 33. During the plant survey on August 17, 2025, crew members observed that the local docks
in the Burtis Bay area were free of debrigoating in and out of these docks appeared highly feasible,
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Introduction

This report summarizes the findings of our survey of invertebrate herbivores feeditygiophyllum
spicatum(Eurasian watermilfoil) in Chautauqua Lake, conductedwore 2526, 2025 Wepresent this
information in tables, figures, and maps to provide current data on herbivore populations asa [mantteErm
dataset from 2002 to 2025, which documents those populations and subsequent plant damage{&hnson
20022023;Ro0ney & Johnson, 2023024B). TheChautauqua LakA s s 0 ¢c i a t-tero gaalis to reduoeghe
impacts of Eurasian watermilfoil on the ecology and recreational uses of the lake.

This report also highlights some of the results from the macrophyte (plant) survey conducted by SUNY
Oneonta and Rooneyo6s Aqgu a(LorcetaB R0232@R24)i Thet pant $urvey e pazt 0f2 2
a larger dataset initiated by Racidehnson Aquatic Ecologists from 2003 to 2021. Thisemm dataset enables
scientists to analyze each plant species and examine trends throughout Chautauqua Lake over time. riche plar
herbivore surveys usually go hand in hand, as insects need plamtgive.s This has become increasingly
apparent since the use of herbicides in Chautauquadtakedn 2017. These yearly herbicide applications have
created stress on the ecosystem, which would ultimately affect both the presence of plants and insects. Havin
both surveys available will be paramount in the management decisions and success of Ghhatauqu

Eurasian watermilfoil is known as a tier 4, nogitive species. A tier 4 species means that it has been
established and widespread in an ecosystem. This species cannot be eradicated and should only be controlle
localized mannefinvasivespeciesprioritiestier-chart n.d). Eurasian watermilfoil has feathike leaves that are
arranged in whorls of four. Their flowers are small, reddish, and arranged in whorls that typically emerge from
middle of June into the end of August (Figure 1). Tbayalsoreproduce by fragmentation, which adisperse
native plants and become a nuisancthéecosystemChautauqua Lake has had the presence of Eurasian
watermilfoil recordedsincel972 (Johnsoet al, 2021A). Since then, various management techniques have been
employed to control Eurasian watermilfoil, including herbivory, mechanical harvesting, and, more recently, the
of herbicides.

Figure 1. The lefthand and middle photos show the leaf arrangement and overall appearance of Eurasian
watermilfoil. The righthand photo shows Eurasian watermilfoil flowering in Burtis Bay of Chautauqua Lake in
2006(Johnsoret al, 2006).



Over the years, researchers have found that Eurasian watermilfoil provides the habitat for a suite of
invertebrate herbivores attacking the plant at various times of the year, significantly limiting the growth of this
non native. T h egergs inblude theomgavikularychiopsis letontgthe moth Acentria
ephemerellathe midgeCricotopus myriophyllithe caddisNectopsyche albid@/Valker), and the caddis species,
Setodesp.(small caddis) (Bank4.899 Johnsoret al, 2019B Johnsoret al, 2012 Johnsoret al, 2008A,
Johnsoretal,2 0 0 8) . Since 2024, Rooneyd0s Aquatic Biolog
midge (Rooney & Johnson, 2024B). In order to identify these two new species, the head capsule would have
examined under a microscope. Unfortunately, arenot examine these midges at this time due to time limitations
and a lack of lab equipment.

Theoriginal study inChautauqua Lake iB002 and 2003 assessed whether the waadithemoth could
limit the growth of Eurasian watermilfoil in the lak&.ears of research had been conducted on insects' biological
control of Eurasian watermilfoil before beginning data collection at Chautauqua Lake in 2002 (Johnson & Blos:
2002). This research at Chautauqua Lake would add to our knowledge of Eugsianilioil management
influenced by insect herbivore3.o accomplish this,@locations(A, B, C,D, E, F, G, H, I, and Jyithin the
|l akeds |l ittor al zone were i dent inRd02(dohnso#V/anDusdéne r e's
2003) In 2003,four additionalocations (K, L, M, and BT) were added to the survey. In 28t@therdocation at
Bemus Bay (BB) was added to the 14 historical lake locations to assess any effect on invertebrates that herbic
applications targeting macrophytes in the lake might lldeensoret al, 2017A) In 2025,we added one final
locationin Sherman's Bay (SB) tsses§ recentyears of herbicide use allow herbivores to persist while
attempting to contrdturasian watermilfoil.

Scientists have paid special attention to the ability of the weevil to control Eurasian watedolfioison
et al, 20022023) One of the main reasons that weevils are important in controlling Eurasian watermilfoil is tha
they are hosspecific tosome milfoil species This means that weevils will not use any other plant species for
food, shelter, or reproduction. Therefore, dagatic plant communityill not be negatively impacted by the
presence of weevilsThe native milfoil weevil fed initialf on the native milfoil specigdyriophyllum sibiricum
(northern watermilfoil), then expanded its host range to include th@atbre Eurasian watermilfoilThe weevil
prefersEurasian watermilfoil and performs better on the-native species rather than their native hosts (Solarz &
Newman, 1996).

From 2002 to 2012, Racirlwhnson Aquatic Ecologists were able to pinpoint the life cycle of the weevil in
Chautauqua Lak@Johnsoret al, 2012 and 2013)The weevil densities (number per Eurasian watermilfoil apical
stem) are at their highest throughout late June through early August in the New York Stdteatdleasbeen
monitored(Figure?2). Eurasian watermilfoil growth begins early in the spring. Adult weevils move from shore to
the water in late April or early May by using native plants as a bridge to find Eurasian watermilfoil. Once locate
the female weevil lays eggs on the Eurasiaremaitfoil apical tips (Figure3). The apical tips must bdeealthy
enough for the adult female, or they might not lay eggs (Johetsain?012 and 2013 The eggs hatch as larvae,
and start growing by consuming the Eurasian watermilfoil. Generally, these larvae are mining and hollowing o
the stems by early June, resul ti ndFigureB). THe arvesréparess '
pupd chamber further down the stem of the Eurasian watermilfidilere are threstagef pupation that the
weevil undergoes befommerging asn adult{Figures 4-6). During the firsistage the weevil still resembles a
larva anchasprepaedthe pupalchambel(Figure4). The secondtageshows the weevil developirapout
halfwayto adulthood Rudimentary wings can be seen, anddhasingof the larva has been shet@ihe weevil
could be using thisasingas a food source in order to have enough energy to pupate into afFapuk5). This
casingwasrarelyfound after the weevil emerged as an aduite final stage of the pupal chamibexsa fully
formedadultthat then emergds lay more eggs or swim to shore to overwinter if it is late sunjfgure6).
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Figure 2. Densities otheweevil, Euhrychiopsis lecontefrom Eurasian watermilfoil apicatem surveys for the
North Basin(left) and theSouth Basir(right) of Chautauqua Lake from 2002 to 2qd&hnsoret al 2012 ad
2013)

Figure 3. These photos show the life cycle stagethefweevil Theleft-handphoto shows an adult weevil that

laid four eggs on an apical stem of Eurasian watermilfoil. The middle photo shows three weevil larvae that hay
just hatched, with two weevil eggs that have not yet developeth apical stem of Eurasian watermilfoil. The
right-handphoto shows two weevil larvae that have caused extensive damage by mining the stem of Eurasian
watermilfoil. The stem is the preferred food source for the larvae while they grow before creating a pupal
chamber.



Figure 4. This is the firsistageof the weevil larva making a pupal chamber down the stem of Eurasian
watermilfoil. The weevil is starting to change slightly from resembling a larva to changing into an adult. No
discernible features of the adult can be seen at this time during théopupgtie two photos on the leshowthe
head capsule still intact, while the three photos on the right show that the head capsgeusing thefirst part
of the pupationstagechange.

Figure 5. These photos show the secatdgeof pupation for the weevil larva into an adulthe top two left

photos show the more translucent, brown caalmgye the more opaque creanlored pupa. This casing could be
used as a food source as the pupa changes into an adult. As these photos show, the pupa develops from left t
and the case becomes progressively smaller. Onhetheants of the head capsule can be seen in the bottom twc
right photos. Rudimentary wings can be seeraihof the bottom pbtos, and the overall shape of the pupa is
starting to resemble an adult weevil.
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Figure 6. The final stage of the pupation of the weevil can be seen in these two photos. The weevil has devel
the exoskeleton and has all of the structures needed to emerge as an adult. The casing is also completely gor
both of these photos. Once theewié emerges as an adult, it will either continue to reproduce or go to shore for
overwinteringin thesoil or under leaf litter

Another species that scientists have paid special attentiorceémtrolling Eurasian watermilfois the
moth, Acentria ephemerellaThe moth displays a life cycle pattern similar to thathefweevil. The annual
populations of the moth shomvainly two, but sometimes three, peaks in density (Figudohnsoret al, 2009).
Generally, the overwintering generation of larvae matures through the spring inside the stems of Eurasian
watermilfoil. The larvae will grow in the plant by leafining and creatig retreats. Oncalarvagrowsto the
fifth instar (stage)it will form a cocoon on the host plafiigure8). The larva creates the cocoon by using two
pieces of the Eurasian watermilfoil stem. This creates enough structure for the larva to form a cocoon betweel
these two stemsThe adult emerges from the cocoon, leaving a case behind (Bjgufée male moth has wings
and can fly over one mile to find an adult female moth. The female moth only has rudimentary wings and stay
almost entirely undevater (Lordet al, 2004). The female moth will protrude her abdomen out of the water to
release pheromones and find a mate. After reproduction, the femaléravels back down the stem awdl lay
clutches of 100 to 300 eggs on the Eurasian watermilfoil by late June (B)guFeese eggs have enough time to
hatch into larvae and develop into adults throughout the summer. By late summer, thegseeoation adults
will lay eggs once again. Thesesultinglarvae will overwinter on the plant steras varioudarval instars or
stages (Johnsa% Blossey 2002).
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Figure 7. Densities of thenoth, Acentria ephemerelldrom Eurasian watermilfoil apical stem surveys for the
North Basinof Chautauqua Lake from 2002 toG8)YJohnsoret al, 2009)
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Figure 8. These photos show the life cycle stages of the motie top left photo shows two adult moths
reproducing. The female moth goes down the Eurasian watermilfoil's stem to lay egggh{tppotg. The eggs
then develop into larvaeniddle left phot9, which will grow and feed on Eurasian watermilfoil by creating

retreats ihiddleright photg. The bottom photos show different stages of the larvae creating a cocoon (left) to
develop into an adult (middle) while causing extensive damage to the Eurasian watermilfoil. The adult emerge

from the cocoon once fully developed and leaves behindea(cght).
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The Walker caddis was recorded in Chautauqua Lake as early as 1937, and resides as a specimen in tl
lllinois Museum of Natural History (Glove& Floyd, 2004). The smaller caddiSetodes spvas reported by Ecker
and Bowman in 2007 (Johnsenal, 2008A). Both of these dult caddisflies tend to lay eggs in late spring and
requiresurfacefloating Eurasian watermilfoil oPotamogeton crispu&urly-leaf pondweed)often floweringat
the | akeds sur f ace fortheirpggste stickefor asusassful hatbhl €hese pldnt speaids
help thecaddisfliesreproduce successfully and persist as a biological control agent of aquatic plants in Chautau
Lake (Johnsomet al, 2012 Johnsoret al, 2008). Thecaddisflylarvae strip the leaflets of Eurasian watermilfoil,
leaving the stem bare without whorls of leaves. Bwaitidisfliesstart consuming from the bottom of the plant,
working their way up the stem, eventyalefoliating it(Figure 9) Larvae appear to require a full year for
development, suggesting that they need aquatic plants to overwinter, and that the first plant species reaching t
surface in the spring may be critically important for maintaining high numbers of this spexzesefTal, 1981).

The number of Walker caddisflies on a single stem influences feeding rates and plant growth. More caddisflie:
stem appear to compete with each other, eating less per individual, and producing fdvetlétsénour per

caddis. More than four caddisflies feeding on a stem show severe negative influences on plant growth,
significantly reducing plant mass to a point where there is less plant material than the experiment started with
(Johnsoret al, 2023 and 2012).

Figure 9. The top two photos show extensive damegesed by caddisfliedefoliating the leaves of Eurasian
watermilfoil. The bottom photo showsow many caddisflies can be present on the plants at one time.
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A fifth herbivore found feeding on Eurasian watermilfoil in Chautauqua Lake is the r@idgetopus
myriophylli. This herbivore is one of the most difficult to identify out of all other herbivores in the lake and has ¢
crisscross, or figure 8 pattern, along its 1s@gmented bodfFigure 10) The midge can create retreats that cause
damage to leaves while making scars that cause damage to the stem. Eventually, the apical stem of Eurasian
watermilfoil will be consumedPast research has concluded tipgaraximately one midge per apical stem of
Eurasian watermilfoil will reduce the overall height of the plant while preventing it from surfacing and flowering
(MacRaeet al, 1990; Kangasnienat al, 1992) In 2024, two possibly new species of damaging midges were
found not only in Chautauqua Lake, but also in nearby Bear Lake and Lake Bonaparte &dohagon2024B,
2024A and 2024).The first possibly new damaging midge exhibits a figeight pattern similar to that of
Cricotopus myriophyllibut ithas body segmentation. The second possibly new damaging midge does not have
figure-eight pattern, exhibits body segmentation, and featureslistinct brown spots on the head capsule. Visual
observations show that these new species damage the Eurasian watermilfoil by creating scars and retreats, sil
to theCricotopus myriophyll(Figure 11). Toidentify these new midgea,400X eyepiece on a compound
microscopavould be usedo view the parts afhecrushed headThe midge would need to be cledrof body
tissue with the use of KOH or lactic acithe head capsule would have to be mouoted glass slideand
pressurappliedto flatten the headFrom here, the mandiblésize, number, and shape of teeth) and antennae
would be recordedDepending on the head parts found, the specific species of midge could be idgrdtiresbn,
2025) Ti me and a | ack of | ab equipment have prevente
these midges.

The least amount of documentation has been recorded for the life cycle of the midge. In Chautauqua L
the eggs and adult stages have never been foundmitdlges overwinter ifcurasiarwatemilfoil apical
meristemsasvariousinstars,similar to the mothand become active with water temperatures of 1% °C (ord et
al., 2009. Once the midge has gone through four larval instars, it forms into a pupa until becoming an adult.
Swarms of adults have been noted flying approximately 10 feet aboveaitheenr 6 s sur f ace. Mi |
a life cyclein a year, but their emergence is not very synchror(izedl et al, 2009. They can live on a diet of
native milfoils leading to a belief that it is a native insedthough a seemingly identical insect has been found in
Europe (MacRae, 1999).

e

4 e
3l

Figure 10. Photos of the damaging middgericotopus myriophylli The figure 8 pattern without any body
segments can be seen in both photos. The photo on the left was taken by Robert Johnson.
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Figure 11. The top two photos are of the possibly new damaging midge with the-Bgghtepattern. The bottom
two photos are of the possibly new damaging midge with brown spots on the head capsule.

The nonnative Eurasian watermilfoil and curlgaf pondweed are loAgrm inhabitants of Chautauqua
Lake. They live in this healthy lake ecosystem as part of a very diverse macrophyte community that fosters
healthy macrophyte species competition, lingitthe dominance of any one species (Radomiséil, 2019). The
current focus on removing Eurasian watermilfoil and clebf pondweed by herbicides at the expense of critical
native plant growth is counterproductive due to the lack of a measurablas@dneEurasian watermilfoil mass in
the last B years. The 2000 Lake report further declared that since 1993, in Chautauqua Lake, Eurasian
watermilfoil had decreased with a corresponding increase in native macrophyte growth while suggesting herbi
by the aquatic moth and aquatic weevil as a catidedine (Chautauqua County Planning Department 2000).
That report from 2000, with the observation of a decrease in Eurasian watermilfolil, is reinforced with our measi
reported here2years laterJohnsnet al, 20022023,andRooney & Johnson, 2023024B).

The vast populations of insect herbivores in Chautauqua Lake, documented yearly since 2002, provide
lowest cost, most effective ong t er m, and sustainabl e contr ol p O S
watermilfoil (Johnsor& Blossey 2002 Johnsoret al, 2012 Johnsoret al, 2008). Therefore, conserving these
essential biological control agents is paramount in maintaining a healthy Chautauqua Lake. Protection from th
wholesale elimination of macrophyte species from the littoral areas mustbettho p consi der at i
management of the lake. The management decision to prohibit herbicide use north of Long Point in 2019 was
astute and must be reinforced. Prohibiting herbicide usage in crucial fish habitats that are for spawning and
nursery isessential n areas | i ke Tomds Point, Whal,i9®®y Bay, a
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Methods

Rooneyds Aqg uaeontinued using pdstsamipling Iecations of herbivore populations and damag
to assess the effectivenessatitherbivoresn limiting the growth of Eurasian watermilfoil. In 2017, an additional
location at Bemus Bay (BB) was added to help monitor the 2017 herbicide application in this 2@25, one
final location at Shermans Bay (SB) was added to see if there were any herbivores present after years of treat
with herbicidegFigure12). In 205, wecollectedplants atl3 out of 15 historic sites during our suryeg
locations J and BB lackdelurasiarwatermilfoil apical stemgTable 2)

Figure 12. These maps show thecations of Chautauqua Lake&here Eurasian watermilfodpical stemsvere
collected on June 286, 2025.
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Locations were found using a handheld GR8D27 datum and True Nortlrigures 15 and 1d,able3).
If there was no Eurasian watermilfoil present, then the area was visually scanned for another nearby location.
new coordinates were recorded for that area.iTker bi vor e sampling procedure
drag method tecollectplants at each location (Figui8). Two rakes attached to the front of the boat were gently
tossed into the water simultaneously. The driver of the boathgbadvly reverse until both ropes were taught.
Once the ropes were taught, the rakes would be slowly brought back into the boat. Once both samplésewere i
boat, 25 apical stems measuring 25 centimeters long of Eurasian watermilfoil were collected. If a significant
amount of Eurasian watermilfoil was present, five plant samples were taken from eatssalatil there were
25 samples. This allowedrfa greater variety of plant samples taken from the colleatea While collecting
Eurasian watenilfoil stems, crew members discarded any apical stems showing mechanical damage, such as t
cut off by a boat propeller or an apical stem that showed a flower bud. Each apical stem was placed in an
individually labeledzip-lock bag and stored in a cooler for transport back to our lab.

Apical stems were refrigerated for up to three weeks until examination in the laboratory. If the samples
could not be analyzed in three weeks, they were frozen for later analysis. At the time of examination, each api
stem was placed under a stereoscdssecting microscope for evaluation. If the samples were frozen, the stems
would be thawed at room temperature before assessment. Dissection of the entire stem allowed complete
determination of the number and types of herbivores. Evidence of heripresence, such as retreats, cocoons,
and pupal chambers, along with plant tissue damage, such as scaring, leaflet damage, stem mining, and a mis
or grazed apical meristeiwasobserved and recorded. The microscope examiner also recorded all life stages
(eggs, larvae, pupae, and adults) for every weevil or moth found on each stem. All Eurasian watermilfoil tissue
damage was qualified and quantified using a consistent scgstensdeveloped in our laboratory. The number
of weevils and moths per @pl stem was calculated, including individuals in all life stages. Using a standard
protocol, we determined which herbivores were responsible for the types of damage and estimated the amoun
plant damage caused by each herbivore. Results were rédormae Excel spreadsheet (Figd®. QGIS was
also used for creating all mafiSgures 15, 16, and 32)

Figure 13. The photo on the left shows aanrophyte sample on a ddsaded rake The photo on the right
shows a crew member carefully taking thfe plants from the dudleaded rake.
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Laboratory Data Sheet: Watermilfoil Herbivores and Associated Damage

Location: Date of Collection: Date Examined:
Location or GPS Examiner:
APICAL STEM SAMPLE No: No: No: No: No:
HERBIVORES
Moth ADULT (#)

MothLARVAE (#)

Pupae in cocoons (#)

Eggs (#)
Weenil ADULT (#)

WeeVil ARVAE (#)

Pupae in pupal chamber (#)

EGGS (#)

Midges non-damaging (#)
Midges DAMAGING Milfoil (#)
Caddis flies (#)
Other.Damselfly, Mayflies, etc.
APICAL MERISTEM DAMAGE
Healthy apical tip
Minor (a few leaflets missing)
Moderate (many leaflets gone)
Extensive (most grazed/deformed
Tip Missing (boat cut,insect, decgy)
STEM DAMAGE
Healthy Stem
Minor (1-4 scars or <2cm mined)

Moderate $4 scars or 2-4cm mingd
Extensive £8 scars or >4cm mingd

Weevil mining (cm)

Pupal chambers (# total)
Scars (# moth, weevil, or other)
LEAFLET DAMAGE

Healthy Leaflets

Minor (leaflets gone in 1-2 locatior)s)
Moderate §one, 2-4 locations
Extensive gone, >4 locations
Retreats (# total)

Cocoons (# total)

APICAL STEM CONDITION
Clean

CaCO3 Precipitate

Algae covered

Decayed

COMMENTS

MOTH LARVAE body head|body head|body head|body head|body head
MEAS UREMENTS: length  widthllength  widthllength  width|length  width{length  width

B WNE

Figure 14. Example ofanExcel spreadsheet used to determine herbivore population density and associated
damage.
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Results

OnJune 25826,2025 Rooney 0s A cgantnued o m@hitooihsecgherbitore densities and
evaluate thénerbivoredamage to Eurasian watermilfoil growing in Chautauqua Lake at all 15 historic locations.
I n 2025, an additional | ocation was included in S
area. From August 812 and August 188, 2025Ro0oney 6 s A q uasb assisteB SUNlY Orgeonta tith
conducting the historic macrophyte (plant) survey on Chautauqua Lake. Both surveys are used in conjunction
each other in order to identify loigrm trends occurring on the lake. These treaidsv the Chautauqua Lake
Association to make more informed management decisions from year to year.

Chautauqua Lake comprises a north and south end, which is divided by the overpass bridge in Bemus
Point. Intheherbivore survey, thengerell locations in the north end and five locations in the south E€nelv
members were able to navigate to all 16 locations to make visual observations about each area and collect
Myriophyllum spicatunfEurasian watermilfoil) samples. In the plant survey, there were 366 historic locations
lake-wide, along with an additional five locations in tBeuth Basiroutlet. For both surveys, all data were
entered into Excel and QGIS for further analysis and compiled into tables, graphs, and/mepare
represented in this report

Forthe herbivore survey, crew members went to all 16 locations by using a handhglNAPZY datum
and True North If there were no Eurasian watermilfoil plants to collect, each area was visually surveyed. Onc
the Eurasian watermilfoil was locateadl new coordinates/ererecorded. All original and new coordinates were
mapped out using QGIFigures b and B). In the north end, locations C, D, F, H, J, K, BT, and BB were
samplel in the original spotswith J and BB not havinBurasiarwatermilfoil present.Theother locations in the
north end, E, L, and Mjid not have Eurasian watermilfoil, and we had to colbetside of the original spots.
This is depicted by outlining all original coordinates with a solid line and all new coordinatestiiithea,
dashed line (Figureb). Location E(Whitney Bay)has the most significant change out of all the locatiakes
wide. Crew memberaitially found Eurasian watermilfoil near the streamWhitney Bay. Since 2022Eurasian
watermilfal has beefiound on the north side of the b@gooney, 2023) Visual observations saw flowering
Ranurculus trichophyllugwhite water crowfoot) where the Eurasian watermilfoil used to be in high abundance.
Thesameoutlines were also used in the south end to depict where the samples, A, B, G, |, and SB, were collec
Locations A, B, and | were collected in the original spots, while locations G and SB had new spots to collect
(Figure ¥).

Handwritten notes were also taken within each location to get a better understandingtafléhiake All
of the north end locations were collected on June 25, 2025, and all of the south end locations were collected o
June 26, 2026Tables 1 and 2)Overall, the weather was relatively calm and partially sunny. This made the
collection of Eurasian watermilfoil easier compared to the 2024 season (Rooney & Johnson, 20 Bjur
out of the 16 locationsad a Medium abundance of Eurasian watermilfoil at the time of collettorin the north
end and two in the south efithbles 1 and 2)Locations] and BB in the north end were the only locations that
had zero abundance of Eurasian watermilfbibr location J, no raksses were thrown due to thability to see
Eurasian watermilfoil visuallyTable 1) Crew members paid close attention to location | in the soutliFegdres
16 and32). The amount of flowering Eurasian watermilfoil seemed overwhelmingly abundant at first glance.
Navigation was difficult, but achievable with an experienced bodtee most common other plants found were
Ceraophyllum demersuiftoontail)in nine locations anélodea sp(elodeajn 11 locations (Tables 1 and 2).
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“"‘«_ Location C in Camp Merz,
' C 0624826 collected from 2002 - 2025
), S 4676501
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Figure 15. Maps of the 11 locations in the north end of Chautauqua Lake, collected on June 25, 2025.




=

: 5 e g 7 M 0630352 1%
Ji i 4676677 £ o o 46721871

o e A J %

ML 0627401 T 2 B

: L 0627403 = At - f _

N 4676691 : i M 0630360

/ \ 3
——— N

\

\

4670000

Figure 15 continued. Maps of the 11 locations in the north end of Chautauqua Lake, collected on June 25, 202
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Table 1. Notes taken odune 25, 2025or the herbivore survey for the 11 locations in the north end.

Lake Area Plot EWM # of | Harvesting Weather Presence Other Plants Found
Abundance| Rakes of Algal
Thrown Bloom
Camp Merz C Trace 15 No Mostly cloudy, No Ceratophyllum demersu(ooontail)
slight breeze Elodea sp(elodea)
Potamogeton hilli{f Hi | | 6 s por

Potamogeton praelongyw/hite stem pondweed
Potamogeton pusillu@mall pondweed)

Chautauqua D Trace 15 No Mostly cloudy, No Elodea sp(elodea)
moderate Heteranthera dubigwater stargrass)
breeze Potamogeton crispu&urly-leaf pondweed)

Potamogeton praelongyw/hite stem pondweed
Potamogeton pusillu@mall pondweed)
Whitney Bay E Medium 5 Yes Partially sunny, No Ceratophyllum demersufooontail
slight breeze Elodea sp(elodea)
Lemna trisulcgivy-leaved duckweed)
Potamogeton crispu&urly-leaf pondweed)

Woodlawn F Medium 5 Yes Partially sunny, No
heavy breeze
Lighthouse Point| H Trace 15 No Mostly cloudy, No Ceratophyllum demersufooontail)
slight breeze Elodea sp(elodea)
Lemna trisulc&ivy-leaved duckweed)
Heteranthera dubigwater stargrass)
Najas guadalupensiommon water nymph)
Potamogeton crispu&urly-leaf pondweed)
Potamogeton praelongyw/hite stem pondweed
Potamogeton pusillusmall pondweed)
Potamogeton zosteriform{flat-stem pondweed
Vallisneria americandeel grass, wild celery)
Lakeside Park | J Zero 0 No Mostly cloudy, No Heteranthera dubigwater stargrass)
slight breeze Potamogeton praelongyw/hite stem pondweed

Potamogeton pusillusmall pondweed)
Filamentous algae
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Table 1continued. Notes taken odune 25, 2025or the herbivore survey for the 11 locations in the north end.

Lake Area Plot EWM # of | Harvesting Weather Presence Other Plants Found
Abundance| Rakes of Algal
Thrown Bloom
Mayville K Sparse 5 No Mostly cloudy, No Ceratophyllum demersu(ooontail)
slight breeze Elodea sp(elodea)
Lemna trisulcgivy-leaved duckweed)
Heteranthera dubigwater stargrass)
Najas guadalupensiommon water nymph)
Potamogeton praelongyw/hite stem pondweed
Filamentous algae
Dewittville Bay | L Sparse 10 Unsure | Partially sunny,| Yes Heteranthera dubigwater stargrass)
slight breeze Potamogeton crispu&urly-leaf pondweed)
Potamogeton pusillu@mall pondweed)
Maple Springs | M Trace 15 No Sunny, slight Yes Ceratophyllum demersuooontail)
breeze Elodea sp(elodea)
Lemna trisulcgivy-leaved duckweed)
Potamogeton crispu&urly-leaf pondweed)
Potamogeton praelongyw/hite stem pondweed
Bell Tower BT Sparse 10 No Partially sunny, No Heteranthera dubigwater stargrass)
slight breeze Potamogeton praelongyw/hite stem pondweed
Potamogeton pusillusmall pondweed)
Vallisneria americandeel grass, wild celery)
Filamentous algae
Bemus Bay BB Zero 15 Yes Partially sunny,|  Yes Elodea sp(elodea)

slight breeze
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Figure 16. Maps of the five locations in the south end of Chautauqua Lake, collected on June 26, 2025.
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Table 2. Notes taken odune 26, 2025or the herbivore survey for the five locations in the south end.

slight breeze

Lake Area Plot EWM # of | Harvesting Weather Presence Other Plants Found
Abundance| Rakes of Algal
Thrown Bloom
Burtis Bay A Sparse 5 No Cloudy, no No Ceratophyllum demersu(ooontail)
wind Elodea sp(elodea)
Potamogeton pusillu@mall pondweed)
Greenhurst Poinl B Trace 25 No Partially sunny, Ceratophyllum demersufooontail)
slight breeze Elodea sp(elodea)
Nymphaea odorat@vhite water lily)
Lakewood G Sparse 5 Unsure Cloudy, slight Yes Ceratophyllum demersu(gooontail)
breeze Elodea sp(elodea)
Najas guadalupensiommon water nymph)
Burtis Bay I Medium 5 No Partially sunny, No
slight breeze
Sher man(SB Medium 10 No Partially sunny,| Yes Ceratophyllum demersufooontail)

Elodea sp(elodea)
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The 2@3 to 2025 plantsurveysshow that ther@as beern overalldecreasén biomass (g/rf) for
Myriophyllum spicatunfEurasian watermilfoil)n three out of the four areas lakede (Figurel7). Researchers
oncebelieved that the South Basin experienced the most significant decline in Eurasian watermilfoil from 2017
2023, attributedo the use of herbicidesd ongoing herbivore activifRooney & Johnson, 2024B). By
extending this data trend from 2003 to 2025, the South Basin is the only location in Chautauqua Lake that has
an increase ibiomass (g/rf) for Eurasian watermilfoil The location with the most significant decrease in the
biomasgg/m?) for Eurasian watermilfoils in Maple Springs (Figure7). All years with the * asterisk indicate
when herbicide applications took place in Chautauqua Lake.

South Basin Myriophyllum spicatum Bemus to Arnold Bay Myriophyllum spicatum
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Figure 17. The estimated dry biomass (¢jnn the graphs above is calculated friraplant abundance survey
described inthe plant survey reportsom 2003 to 2025 The graphs above describe the amount (biomass) of
Myriophyllum spicatunfEurasian watermilfoil) in the southeast end of the South Basin, Bemus to Arnold Bay,
Maple Springs, and Mayville. Note the differing g/am the left axis.

This decreasef Eurasian watermilfojlexcept in the South Basinas also been apparent in the ability to
collect samples for the insect survdyigure B shows the percentage of Eurasian watermitipital stems
collected yearly since 2@. Overall, there has been a decrease in the number of Eurasian watermilfoil apical
stems collected since 200Rver the Iat 10 season2018 and 202Were the only two years in whicil samples
of Eurasian watermilfoil were collectedn 2023 and2024 the smallest percentageBfirasian watermilfoil apical
stemswerecollected with 56.80% and 53.07% respectivelyhere was an increase in 2025 with 68.75% of
Eurasan watermilfoilsamples collected-(gure B). Table3 shows that ot of the B lake-wide locations, we
could not collect Eurasian watermilfgamplesat locations] andBB due to a lack of plantd_ocation BB had a
handful of Eurasian watermilfoil present, but the samples were decayed and not viable for analysis. In 2025, c
membersvere able to collect all 25 apicsemsat 11 locations an increase from five locations in 20@%able3,
Rooney & Johnson, 2024B
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Samples of Eurasian watermilfoil Collected
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Figure 18. Percentage of Eurasian watermilfoil apical stems collectedvadie since 2002.

Table 3. The mean number of weevils and moths, which includes all life stages (eggs, larvae, pupae, and adul
was recorded for Eurasian watermilfoil apical stemShautauqua Laken June 2526, 2025.

Lake area | Plot| Date | NAD27 X cord | NAD27 Y cord | Number of | Number of| Number of|  Weevils per Weevil (SE) Moths per Moth (SE)
EAST 17T NORTH apical stemg Weevils Moths | apical stem mean apical stem mean

Burtis Bay A |6/26/2025 641227 4662467 25 26 2 1.04 0.38 0.08 0.06
Greenhurst Point B |6/26/2024 639645 4663836 25 14 1 0.56 0.19 0.04 0.04
Camp Merz | C |6/25/2025 624826 4676501 1 0.11 0.11 0.11 0.11
Chautauqua | D |6/25/2025 627411 4672791 5 2 0 0.40 0.24 0.00 0.00
Whitney Bay | E |6/25/2025 628355 4670952 25 47 0 1.88 0.48 0.00 0.00
Woodlawn F |6/25/2025 630016 4669103 25 0 0 0.00 0.00 0.00 0.00
Lakewood G |6/26/2025 639953 4662724 25 36 0 1.44 0.36 0.00 0.00
Lighthouse Point H |6/25/2025 624881 4676416 8 1 0.00 0.00 0.13 0.13
Burtis Bay | |6/26/2025 640412 4662940 25 1 0.12 0.07 0.04 0.04
Lakeside Park| J [6/25/2029 624389 4677437 0 NA NA NA NA NA NA
Mayville K [6/25/202 624592 4677640 25 0 0 0.00 0.00 0.00 0.00
Dewittvile Bay | L |6/25/2025 627425 4676677 25 22 1 0.88 0.22 0.04 0.04
Maple Springs| M [6/25/202 630335 4672218 25 34 1 1.36 0.33 0.04 0.04
Bell Tower | BT |6/25/2025 626900 4674200 25 13 4 0.52 0.25 0.16 0.07
Bemus Bay | BB |6/25/2025 632300 4670000 0 NA NA NA NA NA NA
Sherman's Bay SB |6/26/2025 635865 4662702 25 4 3 0.16 0.09 0.12 0.07
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Theinvertebrate herbivore survey concentrated on the presence and density of thamgethal moth In
2025, 202weevils were found on Eurasian watermilfoil lake&le, asignificantincreasdrom 49 weevils in 2024
(Rooney & Johnson, 2024B)n 2025,15 moths were found on Eurasian watermilfoil lakede, asignificant
decreasérom 51 mothsn 2024 Rooney & Johnson, 2024BY he locations with the highest densities of weevils
were E,G, andM, havingl1.88, 1.44 and1.36weevils found per apical stemespectively The locations with the
highest densities of moths weBd&, H, SB, and C, havin@.16, 0.130.12,and 011 moths found per apical stem
respectively(Table3). Since 2002there has been a decrease inrttberof weevils per apical stem &2
historic locationsnd an increase in the number of weevils per apical stem at three historic lodaticetsons C
and D have seen the most dramatic declinegeevils per apical stefnrom 2002 to 2025 Location G had a
historic high ofl.44weevils per apicastem in 2025 (Figure9). On the other hand, tlensity ofmothshasnot
seen as much of a decrease compared to the weevils. Sin¢céli2Zd@has beeanincreasan the number of
mothsper apical stem at3lhistoric locations andnalmost negligibledecreasen the number omothsper apical
stem atwo historic locations.Location E had the most dramatic increase in the density of moths oeer tim
despite no moths being found in 20@&gure20). The new location, SB, was not considered in either of these
analyses because it was the first year of collection, and there was no data to cdieerevas a small
population of weevils and moths in this new location, SB, having 0.16 and 0.12 herbivores per apical stem,
respectively (Table 3).
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Figure 19. Number of weevils per apical stem of Eurasian watermilfoil at all 15 historic locations of Chautauqui
Lake from 2002 to 2025.
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G (Lakewood) 2002 2025 H (Lighthouse Point) 20022025
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Figure 19 (continued). Number of weevils per apical stem of Eurasian watermilfoil at all 15 historic locations of
Chautauqua Lake from 2002 to 2025.
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Figure 20. Number of moths per apical stem of Eurasian watermilfoil at all 15 historic locations of Chautauqua
Lake from 2002 to 2025.
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Figure 20 (continued). Number of moths per apical stem of Eurasian watermilfoil at all 15 historic locations of

Chautauqua Lake from 2002 to 2025.

32



Other herbivores found feeding on Eurasian watermilfoil in Chautauqua Lake include the two caddisflies
t he cri ti cal Nettapsyche dbod@Malked, andSktiodesp. (small caddisjBanks 1899 Johnson
et al, 2019A Johnsoret al, 2012 Johnsoret al, 2008A;Johnsoret al, 2008). We noted the small caddis in
high densities on Eurasian watermilfoil in the 2842021 surveys (Johnsoet al 2019 to 2021A From 20180
2021, the small caddfly aided the weevil and moth in removing Eurasian watermilfoil from large acreages in the
area south of Maple Springs and north of Long Point on the eastern side of the lake. High populations of thes
small caddisvere foundeeding on watermilfoil in the ard&igure21).

Historically, the small caddis would be found primarily in Merth Basin(Johnsoret al 2021A, 2020A,
2019C). Over the lastour years, we havebserved drastic decrease aaddisfly densityon ourlake plant
samplessince finding 2,983 caddisflies on June 22, 20212022 2023 and 2024only 37, 30, and 51small
caddisflies werdound on Eurasian watermilfoilThere was @ecrease in 2025, with the finding of 2dhall
caddisflies lakevide. The location with the highest densitysrhall caddiflies wasM, having0.40 caddisflies
found per apical stemHistorically, the Walker caddity was found inthe South Basinwhich has been treated
with various herbicides since 2017. There has also &é®n densityof the Walker caddisyith only one found
in 2022.

y - v ’f:,:;‘-...” :

S \
<o BRNLL A

~

Figure 21. A high density of small caddisflies wésund feeding on Eurasian watermilfail the herbivore survey
conducted on June 22, 2021 (Johnsbal 2021A).
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A new, recently observed herbivore, the damaging midge, has been found on the apical stems of Euras
watermilfoil. In 2024, two possibly new species of damaging midges were found not only in Chautauqua Lake,
but also in nearby Bear Lake abdke Bonaparte (Rooney Johnson2024B,2024A and 2024). A total of9
damaging midges were found lakede in Chautauqua Laksuring the 2025 herbivore survesompared to 44
damaging midges in 2024 he location with the highest density of damaging midgesMyasgith 1.00 midges
found per apical stem.

The herbivore survey also took note of all other invertebrates found on the apical stems of Eurasian
watermilfoil lakewideed e monstrating the plant spec.i/(€blé4).in202% e
there werel3 different genera of invertebrates found, including various species of caddisfliesnielggs,and
snails(Figure 22) The most common invertebrates foumeremites, noadamaging midgeandcaddisflies and
snails. Location M had the highest diversity of other invertelwdteind on Eurasian watermilfoil (Table 4).

Table 4. List of other invertebrates found for the 16 locations in Chautauqua Lake.

Lake Area Plot Other Invertebrates Found
Burtis Bay A | Bosmina, damselfly larva, mayfly larvapn-damaging midgeand caddisfliesmite,
scud,seed shrimpyarious snails, and various eggs
Greenhurst Poin] B | Bosmina, damselfly larvanon-damaging midgeand caddisfliesmite, scudand
various snails

Camp Merz C | Bosmina, mitenondamaging midgeand caddisfliesseed shrimp, various snails, a
egg mass

Chautauqua D | Mite eggs hondamaging midgeand caddisflieandsnaik

Whitney Bay E | Damselfly larva, mitenondamaging midgeand caddisfliesscud, seed shrimp,
various snails, various eggs, and zebra mussels

Woodlawn F | Non-damaging midgeand caddisfliesscud, seed shrimp, various snails, various e
and zebra mussels

Lakewood G | Bosmina, damselfly larva, mitapn-damaging midgeand caddisfliesseed shrimp,

various snailsyarious eggsand zebra mussels
Lighthouse Point H | Bosmina, mite, scusyon-damagingcaddisflies, various snails, various eggs, and
zebra mussels

Burtis Bay | | Caddisfly, mitenon-damaging midgeseed shrimp, various snails, and various eg
Lakeside Park J
Mayville K | Copepod, mitenondamaging midgeand caddisfliesscud, seed shrimp, various

snails, various eggsand zebra mussels

Dewittville Bay L | Bosmina, copepod, mite, nmamaging midgeand caddisfliesscud, seed shrimp,
various snails, and various eggs

Maple Springs M | Bosmina, copepod, mite, n@amaging midgeand caddisfliesscud, seed shrimp,
sowbug, various snails, various eggs, and zebra mussels

Bell Tower BT | Bosmina, caddisfly, eggs, mite, rdamaging midges, scud, seed shrimp, various
snails, and zebra mussels

Bemus Bay BB
Sher man SB | Bosmina, damselfly larva, mite, naamaging midgeand caddisfliesscud, seed
shrimp,andvarious snails
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Figure 22. These are some examplEghe different genera of invertebrates found on Eurasian watermilfoil in
2025. The top left photo is an unidentified egg mass, and the top right photo is one species of snail present in
Chautauqua Lake. The bottom left photo is a leaf caddisfly,r@nlddttom right photo is a Bosmina.

One way of quantifying herbivordanage on Eurasian watermilfoil is to count the numbestemandleaf
damage, including all scars, pupal chambeigjng, retreats, and cocootige herbivores create. Determiniting
specific herbivore thatreatestemor leaf damagecan be extremely difficult. To rectify this probleat|
herbivores have been included to determithe overall herbivorestemandleaf damage.Stem damage is
determined by counting thmumberof all herbivore scarsalong with weevistem miningand pupal chambers.

Leaf damage is determined by counting the number of retreats and cocoons, along with any moth leaf mining.
Once the number afcars, pupal chambers, minjmgtreats, and cocoohsis been counted, overatemandleaf
damage can be classified into healthy, minor, moderate, or extensive f@aegule The percentage of each
stemandleaf damage category can then be calculated for each location. For example, if 25 stems were collect
and 12 stems had a moderate rating, that location would have@#d@oderatestemdamage rating on Eurasian
watermilfolil.

Overall, stem and leaf damage in Chautauqua Lake is relatively high. 3nd2027.12% of all locations
sampled had a healthy steand92.88% of the samples showed herbivore stem damage tofdleanoderate and
extensivestem damage rating wad.87®6 lakewide. Locations G and L had the highest number of extensively
damaged stems at 40.00% and 36.00% respectitelgations B, E, F, G, and K had no healthy stems present,
meaning that all samples collected in these locations had some herbivore steye(@gure 23) In 2025, only
8.00% of all locations sampled had healthy leafletsd92.00% of the samples showed herbivore leaf damage.
The total moderate and extensive leaf damage rating w294 lakewide. Location F had the highest number of
extensively damaged leaflets at 44.0086cations C, E, F, G, H, I, and K had no healthy leaves present, meaning
that all samples collected in these locations had some herbivore leaf d&igage 24) In locations F and K,
higher levels of damage were observed even though no weevils or moths were detected in these argas (Table
Figures 23 and 24
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Stem Damage Percentages 2025
Healthy | Minor | Moderatg Extensivel
A 12.00 56.00 24.00 8.00
B 0.00 68.00 24.00 8.00
C 11.11 66.67 22.22 0.00
D 20.00 80.00 0.00 0.00
E 0.00 52.00 32.00 16.00
F 0.00 76.00 24.00 0.00
G 0.00 32.00 28.00 40.00
H 12.50 37.50 50.00 0.00
| 12.00 64.00 24.00 0.00
J
K 0.00 60.00 40.00 0.00
L 12.00 28.00 24.00 36.00
M 8.00 52.00 16.00 24.00
BT 4.00 64.00 24.00 8.00
BB
SB 8.00 76.00 16.00 0.00
Lake-widd 7.12 | 5801 | 24.87 | 10.00

Percent
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Figure 23. The percentage of stem damage was found fol6dtddations in Chautauqua Lake dune 2526,
2025 Locations] and BBhave no data due to a lack of Eurasian watermilfoil.

Leaf Damage Percentages 2025
Healthy | Minor | Moderatg Extensivel
A 12.00 64.00 24.00 0.00
B 4.00 64.00 32.00 0.00
C 0.00 44.44 44.44 11.11
D 40.00 0.00 60.00 0.00
E 0.00 44.00 48.00 8.00
F 0.00 20.00 36.00 44.00
G 0.00 36.00 52.00 12.00
H 0.00 37.50 62.50 0.00
| 0.00 80.00 20.00 0.00
J
K 0.00 52.00 40.00 8.00
L 28.00 44.00 28.00 0.00
M 4.00 40.00 44.00 12.00
BT 8.00 48.00 40.00 4.00
BB
SB 16.00 80.00 4.00 0.00
Lake-widd 800 | 4671 | 3821 | 7.08

Percent
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Figure 24. The percentage of leaf damage was found for all 16 locations in Chautauqua Lake onzkine 25
2025. Locations J and BB have no data due to a lack of Eurasian watermilfoil.

36



Discussion

Chautauqua Lake is a dynamic and estesinging body of water, experiencing substantial transformations
each year.The lake's ecosystem is in a constant state of fluctuation, influenced by seasonal variations,
environmental factors, and human activitidhese changes can be obserogdooking at the various trends that
Rooneyds Aquatic Biologists has been able to show
herbivore (insect) and the macrophyte (plant) surveys, the most apparent trend that crew membersihdiie seen
field and in the lab is that when there are more plants, there are more insects. Since 2003, the overall biomas:
Myriophyllum spicatunfEurasian watermilfoil) has decreased lakee, except in th&outh Basirn{Figure 17).

There has also been a subsequent decrease in the densities of théFrgeseill9). Additionally, we have
observed declines inoth the Walker and small caddisfly species.

These lower population densities might be attributed to the fact that there were fewer Eurasian watermil
apical stems found &ive locationsin the north endC, D, H, J, and BEBTable3). Wealsohad to throw more
than fiverakes and spend more time finding plantaiime of thelocations lakewide (Tables 1 and 2)These
fewerstands of Eurasian watermilfoil would create more competition between the herbivores. This lack of
Eurasian watermilfoil may make it difficult faéheweevilsand caddisfiésto propagate, and there would be less
viable material for egdpying substrate (Johnset al, 2009 Johnsoret al, 2008A). For examplethedecrease in
caddisflies is likely due to the lack of plant material in areas like Maple Springs and Mayville $Figuaad5).
The higher caddis populations from 2018 to 2021 would have caused greater competition diktveebivores
and, therefore, may have heavily damaged the Eurasian watermilfoil in these lake areas (Fidgtnan2bur
observations of changing aquatic macrophyte growth and corresponding insect herbivore population densities
Chautauqua Lake, we belietleat the longgerm,| ak e wi de d e cand caddisflysralsardiated tov e e v
food quality. Weeviland caddisflieslepend orabundanthealthy Eurasian watermilfdibr habitat and
reproductionFigure 25) As food qualityand quantity declingnsect reproduction quickly declines (Johnsbn
al., 2023).

Figure 25. Thesephotos show a rakimss sample taken from the plant survey in Maple Springs on AliQust
2025. This sample contains mostly healthy native plants shown leftirndphoto. The small amount of
unhealthy Eurasian watermilfoil can be seen in the corner of the tray in thdaigthipphoto. Unhealthy Eurasian
watermilfoil lake-wide can be attributing to the lower population densities of the weevils and caddisflies.
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Another potential cause for this decline in the population of weandscaddisfliesould be mechanical
harvesting, which is the primary managemeol used to remove excessive plant growth from the (Bigure
26). Removingplants from the lakeemovesherbivoresas well On the other hand, mechanical harvesters do not
specifically target Eurasian watermilfoil. They are traveling to areas of the lake thatrhaverabundance of
aguaticplants growing. Since the harvesters are not specifically targeting Eurasian watermilfoil, these herbivor
have the chance to moaad propagate intareas that are nottensivelymanaged and quickly move back to
renewed habitats (Johnsenal.,2023). Mechanical harvesting also leaves a rooted cut stubble in the lake
sediment that regrows with lush new habitat to aid rapid herbivore reprodu€hanis particularly important
when it comes to the weelpatinginto an adult. The weevil larvae will travel down tretemof Eurasian
watermilfoil to create a pupal chamber. When the mechanical harvester is harvesting an area, these pupal
chambers hava higher chance of survivaince they are further down teem

Figure 26. Photos of harvesters taken in the north end of Chautauqua Lake in 2021.

Lastly, weeviland caddisflypopulation densities could be decliningsmme regionsf Chautauqua Lake
due to the recent use of herbicides. LocatinB, G, |, SB,and BB havéeen significanthaffected by the
various herbicide applications since 201i.2019,the highest amourdf herbicidesvas appliedwhich resulted
in a massive reduction of all plar(fBable 5,Johnsoret al, 2019C) In 2025,possibleherbicide damage was
recordedn locationsA, B, F, G, |, and SBFigure Z). Weevils and caddisflies might not lay eggs on Eurasian
watermilfoil that has signs of herbicide damadotection from the total elimination of plant species in these
locations must be the top consideration in the f@mgh management of the lakBlantgrowth remains a
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