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Charges to theForage Task Group 20132014

1.

Report on the results of the interagency lower trophic level monitoring program and status of
trophic conditions as they relate to the Lake Erie Fish Community Goals and Objectives.

. Describe the status and trends o&f@ fish in each basin of Lake Erie.

. Continue hydroacoustic assessment of the pelagic forage fish community in Lake Erie,

i ncorporating new methods in survey design a
Lakes Hydroacoustic Standard Operatingdedures where possible/feasible.

. Report on the use of forage fish and new invasive species in the diets of selected commercially or

recreationally important Lake Erie predator fish.

. Continue the development of an experimental design to facflitage fish assessment and

standardized interagency reporting.



Charge 1: Report on the results of the interagency lower trophic level monitoring program
and status of trophic conditions as they relate to the Lake Erie Fish Community
Goals and Obijectves.
(J. Markham, T. MacDougall, Z. Biesinger

In 1999, theForage Task Groug-T'G) initiateda Lower Trophic Level Assessment
program (LTLA) within Lake Erie and Lake St. Clair (Figur@.1). Nine key variables, as
identified by a panel of lower trophic level experts, were measured to characterize ecosystem
change. These variables inclugedfiles of temperature, dissolved oxygen and light (PAR), water
transparency (Secctisc depth, nutients (total phosphorus), chlorophgll phytoplatkton,
zooplankton, and bentho3he protocol called for each station to be visited every two weeks from
May through September, totaling 12 sampling periods, with benthos collected on two dates, once in
the spring and once in the falFor this report, we will summarize the last 15 years of data for
summer surfaceemperaturesummerbottom dissolved oxygen, chlorophgliconcentrations,
zooplanktivory, water transparency and total phosph&tagions weg only included in the
analysis if there were at least 3 years each contathorgnore sampling dates. Stations included in
this analysis are stations 3, 4, 5 and 6 from the western basin, stations 7, 8, 9, 10, 11, 12, 13 and 14
from the central basinnd stations 15, 16, 17, 18, 19, 20 and 25 from the eastern basin (Figure
1.0.1). Station 25 (located off Sturgeon Point in 19.5 meters of water) was added in 2009.

The fish community objectives (FCO) for the lower trophic level ecosystem in Lake Erie are
to maintain mesotrophic conditions that favor percids in the western, central and nearshore waters
of the eastern basin, and oligotrophic conditions that favor salmonids in the offshore waters of the
eastern basin (Ryaet al.2003). Associated with thes®phic classes are target ranges for total
phosphorus, water transparency, and chloroghflable 1.0.1).For mesotrophic conditions, the
total phosphorus range is198 ¢ g/ L, sAugust)evater (rahsparency issaneters, and
chlorophylla conentrations between 2% . 0 € g / dt al.{9L7¢. &aor kthe offshore waters of
the eastern basin, the target ranges for tota
> 6 m, and chlorophyhc oncent rati ons of < 2.5 eg/ L.

Mean Summer Surface Water Temperature

Summer surface water temperature represents the tetmgeof the water atD meter
depth for offshore stations only. This index should provide a good measure of relative system
production and growth rate potential for fishes, assuming prey resources are not |vtetimg.
summer surface temperatures are warmest in the western baam=g8es °C), becoming
progressively cooler in the central (mean = 22.0 °C) and eastern basins (mean = geigut€)
1.0.2). Mean summer surface temperatures range fronfQI2®09 to 25.2°C (2006 in the
western basin, 20.5C (2009 to 24.TC (2012) in the central basin, and 186 (2003) to 22.4C
(2005) in the eastern basin. Above average temperatures were evident across all basins in 2005,
2006, 2010, 2011 and 2012; below average temperatures occurred in 2000, 2003, 2004, 2008, and
2009. Inceasing trends in summer surface water temperature are not apparent for this 15 year time
series. In 2013, the mean summer surface water temperature was below average in all three basins.
The average water temperature in the west basin was 22.9 °C, dt.th&Qentral basin and 19.6
°C in the east basin.



Hypolimnetic Dissolved Oxygen

Dissolved oxygen (DO) levels less than 2.0 mg/L are deemed stressful to fish and other
aguatic biota (Craig 2012; Eland Crowder 2002). DO can become low when the water column
becomes stratified, which céedn in early June and contindlerough September in the central and
eastern bas@ In the western basin, shallow depths allow wind mixing to penetrate to thenbotto
generally preventing thermal stratification. Consequently, there are only a few summer observations
that detect low bottom DO concentrations in the time sefigsie1.0.3). In 2013, there were no
observations from the western basin stations of Di@abthe 2.0 mg/L threshold.

Low DO is more of an issue in the central basin, where it happens almost annually at the
offshore stations (8, 10, 11 and 13) and occasionally at inshore stations. Dissolved oxygen of less
than 2.0 mg/L has been observed atyess midJune and can persist until late September when fall
turnover remixes the water colunin.2013, bottom DO was below 2.0 mg/L threshold in the
central basin on two occasions at Station 10 (8/16/2013, 0.5 mg/L; 8/30/2013, 0.8 mg/L) and once
at Station 11 (8/29/2013, 0.9 mg/LFigurel.0.3).

Dissolved oxygemarely limits the distribution of fish and other aquatic biatéhe eastern
basin due to greater water depths, a large hypolimnion and cooler water temperatures. The only
occasion when D@as below the 2.0 mg/L threshold was on 14 July and 13 August, 2010 at
Station 25 Figure1.0.3). No DO concentrations of less than 7.0 mg/L were recorded in the east
basin in 2013.

Chlorophyll a

Chlorophylla concentrations indicate biomass of gigtoplankton resource, ultimately
representing production at the lowest level. In the west basin, mean chlowpbiytientrations
have mainly been above targeted levels in the 15 year time series, falling into eutrophic status rather
than mesotrophictatus (Figure 1.0.4). Annual variability is also the highest in the west basin. In
2013, the mean chlorophylconcentration was 54Ig/L in the west basin, which was slightly
above the targeted mesotrophic range. In the central basin, chlorapbyitentrations have been
less variable and within the targeted mesotrophic range for the entire time series, and that trend
continued in 2013 (3.8g/L) (Figure 1.0.4). In the eastern basin, chloropagbncentrations in the
nearshore waters have been belbe/tirgeted mesotrophic level for the entire time series (Figure
1.0.4). This may be due to high levels of grazing by dreissenids (Nicholls and Hopkins 1993) in the
nearshore eastern basin waters where biomass of quagga mbesislsefia bugensisemairs
high (Pattersoet al.2005). Conversely, chlorophydllevels in the offshore waters of the eastern
basin remain in, or slightly above, the targeted oligotrophic range. In 2013, the mean chlarophyll
concentrations were 1.9 pg/L in the nearshore waiethe eastern basin and 2.6 pg/L in the
offshore waters. Chlorophydl concentrations are most stable in the eastern basin.

Total Phosphorus

Total phosphorus levels in the western basin have exceeded FCO targets since the beginning
of the LTLA monitoring program (Figure 1.0.5). Total phosphorus concentrations in the west basin
increased slightly in 2013 to 284g/L, thefifth lowest in the series, bustill well above the target
range. In the entralbasin, total phosphorus levels have beereasingand have exceeded FCO
targets since 2006 (Figure 1.0.5). In 2013, the central basin experienced a decline in total
phosphorus (24.0g/L) for the second consecutive year. In the nearshore waters of the eastern
basin, total phosphorus levels haveained stable and within the targeted mesotrophic range for

4



nearly the entire time series (Figure 1.0.5). A gradual increasing trend was evident from 2006
through 2010, but declines have been seen the last three years including 2013. Total phosphorus
levels in the offshore waters of thasern basin show a similar trend to nearshore waters, and have
recently risen above the targeted oligotrophic rantgethe mesotrophic range. In 2013, total
phosphorus concentrations in the eastern basin increasetystighe nearshore waters (11.8

Mg/L) but remained within their targeted mesotrophic range, and increased in the offshore waters
(14.0 pg/L) and were higher than their targeted oligotrophic range.

Water Transparency

Similar to other fish community ecgstem targets (i.e. chlorophy] total phosphorus),
water tansparencyas been in the eutrophic range, whichatowthe FCO target in theasern
basin for the entire time series (Figure 1.0.6). Mean summer Secchi depth in the western basin was
2.1m in 2013, which was slightly higher than the past two years. In contrast, water transparency in
the central basin has remained within the targeted mesotrophic range for the entire series, including
2013 (3.4 m)Figure 1.0.6)Eastern basirransparency as in the oligotrophic rangeom 1999
through 2007whichexceededrCO trgets for the nearshore waters. The eastern basibeen
stable and within the FCO targets for the last six years (Figure 1.0.6). In the offshore waters of the
eastern basin, wat&ransparency was within the oligotrophic target from 1999 through 2007, but
fell into the mesotrophic range in five of the last six years. In 2013, mean summer Secchi depth was
5.2 m in the nearshore waters of the eastern basin, which was within #tedargesotrophic range,
and 5.9 m in the offshore waters, which was slightly below the targeted oligotrophic range.

Zooplanktivory Index and Biomass

Planktivorousish are sizeselective predators, removing larger prey with a resultant
decrease in the overall size of the prey community that reflects feeding intensityetNaill$987).
Johannssoaet al.(1999 estimated that a mean zooplankton length of 0.57omiesssampled with
a 63um net reflects a high level of predation by fidbetween 1992004, predation of
zooplankton (zooplanktivoryyashighin Lake Erieas the average size of the commumigs
generallyless than this critical 0.57 mm si@eégure 10.7). Since 2005 in the western basin and
2006 in the central basin, the mean size of the zooplankton community has been greater than the
critical size,indicating lowzooplanktivoryfor all years except 200This trend continued in 2013
in both the westrn and central basins with zooplankton mean length remaining above the critical
size. In the eastern basin, the zooplanktivory index has been the most stable compared to the other
two basins and is generally around the critical size level, including 2013

Zooplankton biomass varies among basins and years. In the western basin, the 2013 mean
biomass was 85.8ig/nT, which was slightly below the long term average of 89.4 m#igure
1.0.8). In the central basin, the 2013 mean zooplankton biomass dédimettie time series high
in 2012 to 245.5 mg/fHowever, this was the second highest zooplankton biomass in the series
and well above the series average of 123.7 rhghrthe east basin, the 2013 mean biomass was
102.7mg/nt, which was the third highest the series and well above the average of BRyhrT.

From 1999 to 2007, there appeared to be a gradient of high zooplankton biomass in the west and
lower biomass in the east. In addition, cladocerans were more dominant in the west basin than
elsewhere.Since 2009, zooplankton biomass has been highest in the central basin with the
exception of 2011 when it was highest in the east basin.



Distribution of New Zooplankters

For this reviewdata from stations 3, 4, 5, 6, 9, 10, 11, 12, 15, 16, 17, 18, 19 and 20 were
included.Bythotrephes longimanwgas first collected in Lake Erie in October 1985 (Btial.
1986). Itis consistently present at central and eastern basin stations, bytr@aeat western
basin stations. Densities ranged from 0.008,870individuals/nt and were generally higher from
July through September.

Cercopagis pengawvas first collected in Lake Ontario in 1998, and by 2001 was also
collected in the western basihLake Erie (Therriaulet al.2002).1t first appeared in this sampling
effort at station 5 in July 2001 and station 9 in September 2001. In subsequent years it has also been
found at stations 5, 6, 9, 10, 15, 16, 17, 18 and 19. Except for the y@am2@h it was collected
at 8 stationsCercopagiss seen less frequently around the lake tBgitotrephesDensities ranged
from 0.03 to 876 individuals/m

The first record oDaphnia lumholtzin the Great Lakes was in the western basin of Lake
Erie in August 1999 (Muzinic 2000). It was first identified in our seasonal sampling effort in
August 2001 at stations 5 and 6, and at station 9 by Septembe2@0@hholtziwas collected at
stations 5 and 6 in 2002, and at stations 5, 6, 8 and 9 in Z¥darenot available for these
stations from 2005 through 2010, but in 2@LIumholtziwas found at station 5 and 6 with
densities of 91 and 83 individualsimespectively. In 20Q7t was found at station 18, the first and
only record for the eastermsin. Densities ranged from 0.002 to 91 individuats/m

Fish Community Ecosystem Targets

Measures of lower trophic indicators (total phosphorus, transparency, chlomyphy#013
indicate that the western basin isaieutrophic stateCurrent conditions favor @ntrarchid (bass,
sunfish)fish communityinstead of the targeteaid (WValleye,Y ellow Perch) fish community
(Table1.0.2). In the central and nearshore eastern basin, the lower trophic measur@mai20i
fell within the targeted mesotrophic rangeferred by prcids. However, it is worth noting that
total phosphorus concenti@ns in the central basin remainedhe eutrophic range in 281In the
offshore waters of the eastern basmgasures of total phosphoruslacbphyll a, and transparency
indicate a mesotrophic class that favored percids instead of the targeted oligotrophic range favored
by salmonids.

Lower Trophic Protocol Review

In 2013 the FTG conducted a review of field and laboratoryqarols to determine the
degree of adherence to the original protocols. That review revealed some degree of drift. A primary
reason for drift in field methods was development of new technologies (e.g., integrated tube
samplers, continuousiyecordingmetersfor dissolved oxygen, nutrients, etc.). In 2014 standard
protocols will be reestablished, a metadata document will be developed to track changes/revisions
to the protocols, and a time frame for subsequent reviews will be established.



Tablel1l.0.1. Ranges afelectedower trophic indicators for each trophic class and associated fish
community (Leactet al.1977; Ryder and Keer 1978).

Trophic Class Phosphorus Chlorophyll a Transparency Harmonic Fish
(ug/L) (ng/L) (m) Community

Oligotrophic <2.5 Salmonids
Mesotrophic 9-18 2.5-5.0 3-6 Percids
Eutrophic 18- 50 5.0-15 Centrarchids

Tablel1.0.2. Measures of key lower trophic indicators and current trophic class, by basin, from
LakeErie, 20B. The east basin is separated into nearshore and offshore.

Phosphorus Chlorophyll a Trophic Class
(ug/L) (ug/L) (m)

West Eutrophic
Central 24 3.8 34 Mesotrophic
East Nearshore 12 1.9 5.2 Mesotrophic
East Offshore 14 2.6 5.9 Mesotrophic



Ontario

Figurel.0.1. Lower trophid¢evel sampling stations in Lakerie andLake St. Clair. Station 25
was added in 2009.
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Figurel.0.2. Mearsummer (Jundugust) surface water temperat(t€) at offshore stations, by
basin in Lake Erie, 1992013. Dark blue lines represent tinseries average water
temperatur€19992012) Data included in this analysis by basin and station: West
3, 6; Central 8, 10, 11, 13; East16, 18, 19, 25.
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Figurel.0.3. Summer (Jur&ugust) bottom dissolved oxygen (mg/L) concentrations for offshore
sites by basin in Lake Erie, 99-2013. The red horizontal line represents 2 mg/L, a
level below which oxygen becomes limiting to the distribution of many temperate
freshwater fishes. Data included in this analysis by basin and station: Byé&st
Centrali 8, 10, 11, 13; East16,18, 19, 25.
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through 20and 25 were included.
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Figurel1.0.5. Mean total phosphorystg/L), weighted by month, for offshore sites by basin in Lake
Erie, 19992013 The east basiis separated into nearshore and offshgetlow
shaded areas represent the targeted trophic class Famgbis analysis data from
stations 3 through 2@nd 25 were included.
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Figurel.0.6. Meansummer (Jundugust) &cchi depti{m), weighted by month, by basin in Lake
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Figurel.0.7 Mean length of the zooplankton community sampled with a 63 pm plankton net
hauled through the epilimnion of each basin of Lake Erie,-P#43. The horizontal
dashed line depicts 0.57 mthe size below which pdationby fish is considered to
be intense (Milleet al.1987, Johannssaat al 1999). For this analysis data from
stations 3, 4, 5, 6, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 and 20 were included.
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Figure1.0.8. Mean zooplankton biomass (mghnby major taxonomic group by basin, 1999
through 2013. There is no data for 1999 and 2012 in the eastern basin. West basin
includes stations 3, 4, 5, and 6. Central basin includes stations 7, 8, 9, 10, 11, 12, 13,
and 14. Est basin includes stations 15, 16, 17, 18, 19, and 20. Data excludes rotifers,
and veligersHarpacticoid zooplankton comprise a miniscule biomass for some years
and are not included in the graph.

12



Charge 2: Describe the status and trends of foragésh in each basin of Lake Erie.

Gene
1
1
1

T

2.1 Synopsis 0f2012 Forage Status and Trends
ral Patterns

Relative forage abundaneasbelow average in east and central basibsye average in

west basin

RainbowSmelt densitiebelow average in ajurisdictions

Age-0 Yellow Perch indices were below average in east and central basins, and were at the
average in the west basin

Age-0 Alewife abundancéncreased and was above average in most jurisdictions

Eastern Basin

l

= =4 =4 -8 _48_9_-°

Total forage fish abundanakiring 208 waslow, rankingseventhandthird lowest,
respectivehinOnt ar i caddde WONPr kds (NY) bottom trawl
Age-0 RainbowSmeltdecreased®7% in ON and increased 78% in NY compared to 2012,

but was below the series average in batfsgictions

Yearlingandolder @gel+) RainbowSmelt density was below average baside

2013 Yellow Perch year class was thied (ON) andfourth (NY) weakestsince 1992

Age-0 Alewife abundancevas low in ON, buthirdhi ghest i n NYO&s abund
Age-0 GizzardShadabundance was low basinde

EmeraldShinerdensity @ll age groupswasbelowaverage in ON and NY
SpottailShiner remain at low densities throughtiue easbasin

RoundGoby densitieslecreasedn most agency surveys; remain belowyHar average

Central Basin

= =4 =8 8 48 -9

West

il
T
T
1
1
1
1
T

Forage fish abundance declined from 2012

Decrease in forage abundance was primarily due td® aljaite Perch

Age-0 Yellow Perchabundance decreased from 2012 and was balenage
Rainbow Snelt abundance is similar to 2012, below average

Round goby abundance waslowaverage basin wide

Alewife and Gizzard Shad indices were some of the highest in the time series

Basin

Forage abundance and biomass at above average levels

Age-0 GizzardShad catches increassbarplyfrom 2012, well aboveaverage

Age-0 andage 1+ RainbowSmelt catchegncreased, butemainbdow average

Age-0 EmeraldShinerdeclined anégel+increased from 2L

Age-0 White Perchdecreasedy almost half o012 levels; belowaverage
RoundGobiesabundance di#ined in 20B; secondowest since first year of invasion (1997)
Age-0 Yellow PerchandWalleye recruitmenincreased from 2@ botharenearaverage
White Bass recruitmerdecreased andrebelowaverage
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2.2 Eastern Basin (L. Witzel and J. Markham

Forage fish abundance and distribution in eastern Lake Erie is determined chiefly from
annual bottom trawl assessments conducted independently by the basin agencies (also see East
Basin Hydroacoustic Suey section of this report). During 2013, the NYSDEC and OMNR
continued longerm trawling programs in their respective jurisdictions that now span sadnené?2
30- to 34 years, respectively. A total of 32 trawl tows were sampled atteasYork waters in
2013 andb9 trawl tows were completed in nearshore and offshore areas of Long Point Bay during
Ontariods various trawl assessments (Figure 2
Pennsylvania waters of the east basin during 2013.

Rainbow Smelt are theipcipal prey fish species of piscivores in the offshore waters of
eastern Lake Erie (Figure 2.2.2). Despite below average densities in 2013, Rainbow Smelt once
again was the most abundant forage species captured in east basin jurisdictions (Table 2.2.1).
Yearlingandolder @gel+) Rainbow Smelt abundance rankKedrthl owe st i n New Yor
year trawl time serieX earlingandolder RainbowSmelt densities were higher in Ontario, but still
only ranked in the 4t percentile of their 3§ear time seriestearlingandolderRainbow Smelt
from the moderately strong 2012 year class accounted for 85% ajetis- RainbowSmelt catch
i n Ontari ods Oct Yobngof-theyeaaRaihbova Srelenseanrdensity 2013
was 3.4 times greater in New York than Ontario, however the 2013 year class ranked near or below
the lower third of all years surveyed in the respective jurisdictions. Mean length-0f(6genm
FL) and agel (107 mm FL) Rainbow Smelt decreasedhligin 2013 but both cohorts remained
larger than average (Figure 2.2.3).

The contribution of norsmelt fish species to the forage fish community of eastern Lake Erie
was dominated in 2013 by Emerald Shiner, Alewife, and Round Goby in Ontario ancebgidEm
Shiner, Alewife, Trout Perch, and Round Goby in New York (Table 2.2.1). Numeric abundance of
these forage fish species in 2013 were below average exceptforfdgeife, which rankedhird
hi ghest in New Yor kds t r aceiemamediow thrpughott pliceastera i |
basin regions in 2013 (Table 2.2.1). Agé&izzard Shad abundance was low throughout the east
basin in 2013. TrodPerch density in New York decreased for a second consecutive year, averaging
149 TroutPerch/hectareompared to a lorterm average (1992012) of 597/hectare.

Round Goby emerged as a new species among the eastern basin forage fish community
during the | ate 19906s. Round Goby numbers ¢
the most or ssond most numerically abundant species caught in agency index trawl gear across
areas surveyed in eastern Lake Erie. Annual Round Goby abundance estimates were variable and
increasing from 2000 to 200@ndvariable and decreasing after 2007. Goby abocelauring
2013 decreased in al/l east basin trawl assess
generalRoundGoby densities during 2013 were at or near their lowest level observed since peak
abundance in 2007 (Table 2.2.1).

2.3 Central Basin (J. Dellerand M. Hosack

Routine bottom trawl surveys in the central basin beg&emsylvania in 1982 and @hio
in 1990to assess age percid and forage fish abundance and distributions in the central basin
(Figure 2.3.1) Trawl locations in Pennsylvania range from 13 to 24 m and Ohio trawl locations
range from 5 to >20 mOhio West coverthe area from Loraito Fairport Harbor Ohio East
covers tharea from Fairportarborto the Pennsylvaniatate line ThePennswaniasurvey
covers the area from the Pennsylvania state likgigp PA. In 2013, a total of 6&awl towswere
completed in the central basintdwvs inPennsylvania33 in Ohio EBst,and24 in OhioWest
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In 2013 overall forage abundande the Ohiowatersdecreased from 202&#hen forage

indices were well above averaffegure 2.3.2).Clupeids werghe only prey group that increased
from 2012 and Rainbow Smelt indices remained about the same. The largest decline from 2012
was in the spinyayed graip and was due specifically to an order of magnitude decrease in the age
0 White Perch cohoit western OhiqTable 2.3.L

Trends inRainbow Smelabundance were not consistent across central basin surveys.
Youngof-the-year Rainbow Smelt indices increasedinio Westand Pennsylvaia, but decreased
in the Ohio E&st survey. Pennsylvania had the only-@dRainbow Smelt index that was above the
10-year mean ir2013. Both the OhicEastandOhio Westindiceshave been below average since
2009 and 2010, respectively. Trends in-ageRainbow Smelt indices were opposite that of@ge
with decreases i@hio Westand Rennsylvaniaandanincrease in @io Eastcompared t@012.
The OhioEastindex was the onlyge-1+ Rainbow Smelt index that was above theyé@r mean.
Basin wideRainbow $nelt abundance is abit the same an 2012,belowthe 10-yearmean.

TrendsOiBmamga&l d Shiner i ndi clesRainn 2wl 3S meelrte.
t hGhi o awedstPennsyl vania indices iEmcmaaxe defcrem
Th@®hi o iWedsetx was -0t heemeornallyd aSghei ner i nydear trheaan .w:
Year-amahlgder i ndi c@msi od ededset®a,e 8b uth di n or Pener syl v s
Ohi o wdess tt he-leni ndasetohvet-ytehees 1nle an .

Round goby first appeared in central basin trawl surve@hinin 1994andin Pennsylvania
by 1997. Generallydensities of this exotic species have tenddaktbigher in eastern relative to
western areas of the basin. This pattern was not observeithier aged or agel+ Round Goby
indicesin 2013 The highest abundance of baje groupsccurred in eastern Ohio, while
Pennsylvania had some of the lowaslices in the time series. Youwodtheyear indices
increased from 2012 in Pesylvania and were the same24s 2 in Ohio surveysYearlingand
olderRound Gobydensitiegncreased in Ohio surveys, but decreased in Pennsylvania from 2012.
Round Goby indices were below the-i€ar mean throughout the basin, despite some modest
increases from 2012.

Alewife densities in the central basin did not follow typical patterns 82@ge-0 Alewives
were captured in both Ohio and Pennsylvania trawl surviegtdd 2.3.1) This is the first
occurrence of the species beraught basin wide sin@902. The highest densities of afje
Alewives were foundh western Ohio, and there wasleclining trend in abundance from west to
east in the central basifThis is the opposite of 2012, whexge0 Alewife abundance was highest
in Pennsylvania and lowest in OhiBasin wide, 2013 Alewife indices were the highest in the time
series. Young-of-the-year Gizzard Shad patterns were more typical of historic patterns in 2013.
GizzardShad indices increased in Ohio surveys from 2012 and tversecond highest in the time
series. Youngf-theyear Gizzard Shad abundance contetgeshow a ddining trend from
western Ohio to eastern Ohio. Gizzard shad are not routinely caught in Pennsylvania trawl surveys.

Yellow Perch ge0 indices deahed across the basin from 2012 and were well below the 10
year mean The highest catch per hectare &ge0 Yellow Perch occurred in Pennsylvania, while
eastern Ohio and western Ohio indices were about the(Jabke 2.3.]. Since 2005Yellow
Perchcohorts in the central basin have tended to be strongest in the east relative to the west.
Yearlingandolder indices for Yellow Percimcreasedrom 2012and were above averageross
the basinTable 2.3.2) The agel+ increase is due to the stronger than average-tadgecohort
from 2012.

White Perch indices showed trends similar to Yellow Pert¢hdrcentral basin in 2013.
Age-0 White Perchindicesdeclinedin all areas of the central bagsnom 2012 and were well below
the 10year mearf{Table 2.3.1).White PerchageO indices were the lowest in the time series in
western Ohio and Pennsylvani western Ohio, there was an order of magnitude decline H) age
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abundance from 2012. Yearltagpdolder White Perch indices increased from 2012 and were at or
above average across the basin (Table 2.3.2). Similar to Yellow Perblasthavide increse in
agel+ White Perch is due to the very strong 2012 cohort.

2.4 West Basin (E. Weimer)
History

Interagency trawling has been conducted in Ontario and Ohio waters of the western basin of
Lake Erie in August of each year since 1987, though missing effort data from 1987 has resulted in
the use of only data since 1988. This interagency trawling progesnaeveloped to measure
basinrwide recruitment of percids, but has been expanded to providee@grcommunity
abundance indices. In 1992, tinéeragency Index Trawl Groupl{G) recommended that the
Forage Task Group (FTG) review its interagency lirayyprogram and develop standardized
methods for measuring and reporting baside community indices. Historically, indices from
bottom trawls had been reported as relative abundances, precluding the pooling of data among
agencies. In 1992, in resporisghe ITG recommendation, the FTG began the standardization and
calibration of trawling procedures among agencies so that the indices could be combined and
guantitatively analyzed across jurisdictional boundaries. SCANMAR was employed by most Lake
Erieagencies in 1992, by OMNR and ODNR in 1995, and by ODNR alone in 1997 to calculate
actual fishing dimensions of the bottom trawls. In the western basin, net dimensions from the 1995
SCANMAR exercise are used for the OMNR vessel, while the 1997 resulipied to the
ODNR vessel. In 2002, ODNR began interagency trawling with the new vessel R/V Explorer Il,
and SCANMAR was again employed to estimate the net dimensions in 2003. In 2003, a trawl
comparison exercise among all western basin researchs/esseinitiated, and fishing power
correction (FPC; Table 2.4.1) factors have been applied to the vessels administering the western
basin Interagency Trawling Program (Tyson et al. 2006). Presently, the FTG estimategdmsin
abundance of forage fish the western basin using information from SCANMAR trials, trawling
effort distance, and catches from the August interagency trawling program. Speude
abundance estimates (number/ha or number/m3) are combined withaxiglti data to generate a
speciesspecific biomass estimate for each tow. Arithmetic mean volumetric estimates of
abundance and biomass are extrapolated by depth stéia (6m) to the entire western basin to
obtain a FP&djusted, absolute estimate of forage fish abundanckiamdss for each species.

For reporting purposes, species have been pooled into three functional groups: clupélds (age
Gizzard Sha@ndAlewife), softrayedfish (Rainbow Smeltemerald an&pottail Shines, other
cyprinids, silver chubTrout-perch and Round Gobieg and spinyrayed fish (agé® for each of
white Perch,White Bass,Y ellow Perch,Walleye and~reshwateDrum).

Hypoxic conditions have been observed during previous years of interagency bottom trawl
assessment in the west basin. Due t@eors about the potential effects of hypoxia on the
distribution of juvenile percids and other species, representatives from task groups, the Standing
Technical Committee, researchers from the Quantitative Fisheries Center at Michigan State
University andOhio State University (OSU) developed an interim policy for the assignment of
bottom trawl statusinformed by literature (Eby and Crowder 2002, Craig and Crowder 2005) and
field study (ODNR /OSU/USGS) concerning fish avoidance of hypoxic waters, aimiptelicy
was agreed upon whereby bottom trawls that occurred in waters with dissolved oxygen less than or
equal to 2 mg per liter would be excluded from analyses. The policy has been applied retroactively
from 2009. Currently, there is no consensus amgtesk groups on the best way to handle this sort
of variability in the estimation of yearlass strength in Lake Erie. In part, this situation is
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hampered by a lack of understanding of how fish distribution changes in response to low dissolved
oxygen This interim policy will be revisited in the future following an improved understanding of
the relationship between dissolved oxygen and the distribution of fish species and their various life
stages in Lake Erie. Please refer to the Habitat Task GrouptRegetion 2c, for current research

on fish distribution changes in response to seasonal hypoxia (Habitat Task Group 2012).

2013 Results

In 2013, hypolimneticdissolved oxygen levels were not below the 2 mg per liter threshold at
any site during the August trawling survew. total, data fron¥0 sites were used in 281Figure
2.4.1)

Total forage abundance was above average i8,20ghtly higher than in 202 (Figure
2.4.2). Clupeids increased.5 timesover2012, while softrayed and spinyayed species declined
38% and 49%, respectivelyl otal forage biomass in 2Bincreased®% (Figure 2.4.3). Relative
biomass of clupeid, sefayed, and spinyayed speies wast9%, 4%, and4 7%, respectively, and
differed from their respective historic average@®o, 7%, and64%. Spatial maps of forage
distribution were constructed using FHeQrrected sitespecific catches (number/ha) of the
functional forage groupd=(gure 2.4.4. Abundance contours were generated using kriging
techniques to interpolate abundance among trawl locations. Clupeid catches werealughdke
south shore, from Maumee Bay to Cedar PoBwftrayed fish were most abundant near the timou
of the Detroit Riveland near Sandusky Baypinyrayed abundance was highastar Maumee
Bay. Relative abundance of the dominant species includesO @gzardShad 64%), age0
White Perch 84%), and ag® Y ellow Perch(5%). Total forage abundance avera@getB4fish/ha
across the western basingreasingd% from 2012, and remaining abouvhie longterm average
(5,325fish/ha). Clupeid density wa613fish/ha (average 163fish/ha), softrayed fish density
was410fish/ha (averag®&65fish/ha), and spinyayed fish density wad,710fish/ha (average
3,596fish/ha).

Recruitment of individual species is highly variable in the western basinng-of-the-year
Yellow Perch(314.1ha)increasedharplyrelative to 202, while age0 Walleyeabundance
(10.6ha)doubled (Figure 2.8); both remairbelow longterm means.Youngof-the-yearWhite
Perch(2,262ha)declined to less than half the 2012 abundantmingof-the-yearWhite Bass
(73.4ha)decreasedind remaindelow the longterm mean Age-0 SmallmouthBass (07/ha)
increased, but remains below the laegn mean Age-0 and yearlingandolder RainbowSmelt
increasedn 2013 (73.0ha andlL.0/ha, respectively)Youngof-the-yearGizzard Shad3,610ha)
increagd dramaticallyelative to 202, well abovethe longterm mean, whilege-0 Alewife had
their highest abundance since 2@23/ha;Figure 2.46). Catches of agé EmeraldShiners
(14.6ha)decreased, whilagel+ EmeraldShiners 04.7ha)decreased slightly compared to 2012.
Overall, 20B catches of agé Emerald Shinerdecreased belothe long-term mearandage 1+
Emerald &inersremained well abovthelongterm mear(Figure 2.47). Catches oRound Gobies
(27.7ha)decreased from 2@ and represents the second lowadstindance since their discovery in
1997.
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Table 2.2.1  Indices of relative abundance of selected forage fish species in Eastern Lake Erie from bottom trawl surveys conducted by
New York, and Pennsylvania for the most recent 10-year period. Indicies are reported as arithmetic mean number caught |
(NPH) for the age groups young-of-the-year (YOY), yearling-and-older (YAO), and all ages (ALL). Long-term averages are
as the mean of the annual trawl indices for the most recent 10-year period (2003-2012) and for the two most recent comple
decades. Agency trawl surveys are described below. Pennsylvania FBC (PA-Fa) did not conduct a fall index trawl survey i

2010, 2011 and 2013, and the 2008 survey was a reduced effort of four tows sampled in a single day.
Age Trawl Year 10-Yr & Long-term Avg. by decade
Species  Group Survey 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 10-Yr 2000's  1990's
Rainbow YOY  ON-DW 217.9 1657.7 509.2 326.9 1482 1293.0 991.3 1256.0 09 1322 1337.3 13915 4317
Smelt YOY NY-Fa 736.0 413.6 1580.4 1416.6 64.9 2128.9 2889.6 507.9 1259.6 1146.1 1314.1  1524.9 1450.9
YOY PA-Fa NA  560.2 NA NA 47.7 151  260.2 NA 47.9 12.3 219.4 1382  550.8
YAO  ON-DW 165.3 367.8 277.1 2227 16543 773 2328 136.2 7.6 5656 3747  360.7 3586
YAO NY-Fa 446 221 6401 997.8 3016.6 5465 1769 1629 3952 2624.1 886.4  753.4 5816
YAO PA-Fa NA 22.3 NA NA  407.2 1.8 1006.3 NA 0.0 12.3 211.8 1645  378.0
Emerald YOY  ON-DW 58.7 4383 703 1176 548 16.0  29.3 4523 6457 203 5232  463.2 52.3
Shiner  YOY ON-OB 0.2 23.8 11 0.0 0.0 05 1.2 12.4 1.1 2583 20.8 27.6 3.2
Yoy NY-Fa 127.9 943 2930.1 629 485 37 1509 7785 291.4 7.8 4508 1940 1124
YOy PA-Fa NA 14.8 NA NA  1063.0 0.0 81.7 NA 05 0.0 3319 2648 41.0
YAO  ON-DW 188.6 119.2 2011  30.7 40.1 952 1498 42003 139.0 891.2 607.1  819.0 37.7
YAO ON-OB 213 124 161 0.0 4.8 3.0 84.3  499.6 0.1 73.8 70.1 72.0 4.6
YAO NY-Fa 65.3 938 18262 20.6 1564 182 848 9255 1514 2842 400.6  290.8 105.4
YAO PA-Fa NA 86.9 NA NA  1360.3 0.0 4713.1 NA 52.5 0.0 910.1 7104 14.5
Spottail  YOY ON-OB 8.1 19.1 25 3.0 37 378 352 19.8 587 4338 29.8 119.3  815.9
Shiner  YOY ON-IB 0.0 0.0 0.0 0.0 0.0 0.0 05 0.1 1.0 0.2 0.2 0.5 113.9
Yoy NY-Fa 0.0 1.8 0.7 6.5 0.1 0.3 0.1 0.5 0.5 0.1 2.4 5.6 19.9
Yoy PA-Fa NA 0.0 NA NA 1.1 0.0 0.0 NA 0.0 0.0 0.2 0.1 4.0
YAO ON-OB 3.0 1.6 05 2.1 33 7.5 4.1 10.4 3.2 10.4 4.9 10.8 74.6
YAO ON-IB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 2.0
YAO NY-Fa 0.3 2.0 29.0 10.4 5.1 15 0.0 4.1 4.3 25 6.4 6.4 4.0
YAO PA-Fa NA 0.1 NA NA 0.0 0.0 0.0 NA 0.0 0.0 0.0 0.1 7.9
Alewife  YOY  ON-DW 17.7  707.3 2.1 0.9 0.1 2.3 1.0 78.6 0.1 0.3 79.3 22.5 231.2
YOY ON-OB 26.1 6.0 6.8 0.0 1.9 11.9 446 7118 110 15 81.3 82.1 88.5
YOY NY-Fa 218.3 1838 124 15.4 0.0 5.6 222 308 277 4.4 30.6 94.3 52.0
YOY PA-Fa NA 4.6 NA NA 0.0 0.0 8.0 NA 0.0 0.0 2.2 13 7.7
Gizzard YOY  ON-DW 0.0 476 189 13.3 0.4 86.5  34.6 1.4 1.7 0.2 27.3 21.3 7.5
Shad YOY ON-OB 0.3 20.0 34 3.8 0.0 4.0 220 287 1.9 1.0 9.0 7.6 13.4
YOy NY-Fa 3.8 4.7 150 409 5.3 10.8 11.7 14.1 3.7 0.6 13.5 11.9 4.2
YOy PA-Fa NA 1.0 NA NA 0.0 0.0 0.0 NA 0.0 0.0 0.1 0.1 0.9
White YOY  ON-DW 0.0 0.8 0.0 1.6 0.6 5.4 0.1 0.9 0.1 0.0 2.6 2.9 1.8
Perch YOY ON-OB 0.0 0.9 0.0 0.0 0.0 2.1 0.7 1.2 0.4 0.2 2.0 2.8 17.6
YOy NY-Fa 4.4 183 365 1573 202 4315 346 919 9938 1.0 92.9 74.3 29.4
YOy PA-Fa NA  380.0 NA NA 5985 0.7 4446 NA 51.2 0.0 2855  256.0  101.1
Trout All ON-DW 0.0 0.0 0.0 0.3 0.8 0.8 0.8 1.1 0.0 1.7 0.8 0.9 0.6
Perch  All NY-Fa 148.8 3389 6543 4616 517.0 9964 5612 519.4 1317.3 5459 7317  826.0  410.0
All PA-Fa NA 52.2 NA NA 5588 0.6 156.9 NA 1985 160.3 197.7 1521 50.9
Round Al ON-DW 145 1290 1254 9.7 436 4526 9732 933 669 3238 2376 2359 0.0
Goby All ON-OB 76.3 680 1033 676 912 634 739 327 280 944 73.7 86.9 0.1
All ON-IB 496 802 1146 1351 2805 2118 263.0 340 210 954 126.4  120.0 0.1
All NY-Fa 83.9 180.2 1658 173.3 502.6 466.8 1293.2 846.5 707.0 1094.5 604.3  651.7 35.9
All PA-Fa NA 316 NA NA  350.1 441.6 2043.8 NA 8878 9275 7242 1094.6 30.3

ON-DW

ON-OB

ON-I1B

NY-Fa

PA-Fa

"NA" denotes that reporting of indices was Not Applicable or that data were Not Available.

Ontario Ministry of Natural Resources Trawl Surveys
Trawling is conducted weekly during October at 4 fixed stations in the offshore waters of Outer Long Point Bay using a 10-m trawl with 13-mm mesh cod
Indices are reported as NPH; 90's Avg. is for the period 1990 to 1999; 00's Avg. is for the period 2000 to 2009.

Trawling is conducted weekly during September and October at 3 fixed stations in the nearshore waters of Outer Long Point Bay using a 6.1-m trawl with
mesh cod end liner. Indices are reported as NPH; 90's Avg. is for the period 1990 to 1999; 00's Avg. is for the period 2000 to 2009.
Trawling is conducted weekly during September and October at 4 fixed stations in Inner Long Point Bay using a 6.1-m trawl with a 13-mm mesh cod end
Indices are reported as NPH; 90's Avg. is for the period 1990 to 1999; 00's Avg. is for the period 2000 to 2009.

New York State Department of Environment Conservation Traw! Survgys

Trawling is conducted at approximately 30 nearshore (15-30 m) stations during October using a 10-m trawl with a 9.5-mm mesh cod end liner.

Indices are reported as NPH; 90's Avg. is for the period 1992 to 1999; 00's Avg. is for the period 2000 to 2009.

Pennsylvania Fish and Boat Commission Trawl Survey
Trawling is conducted at nearshore (< 22 m) and offshore (> 22 m) stations during October using a 10-m trawl with a 6.4-mm mesh cod end liner.
Indices are reported as NPH; 90's Avg. is for the period 1990 to 1999; 00's Avg. is for the period 2000 to 2009.



Table 2.3.1 Relative abundance (arithmetic mean number per hectare) of sele©apeges
from fall trawl surveys in theentral basin, Ohio and Pennsylvania, Lake Erie, from
20022013. Ohio West (OH West) is the area from Huron, OH, to Fairport Harbor, OH.
Ohio East (OH East) is the area from Fairport Harbor, OH to the-Rémasylvara
state line. PA is the arém theOhio-Pennsylvania state line to Presque Isle, PA.

Year

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Mean

Species Survey
Yelow OHwest| 149.0 8.7 37.8 10.0 167.0 37.3 13 41.1 8.7 75.8 9.2 53.7
Perch OH east 475 1.9 156.2 189 1778 52.8 0.5 96.3 141 1344 8.9 70.0
PA 788.0 2.4 6.7 - 10.0 8634 14.2 - - 487.2 278§ 310.3
White OHwest| 310.1 759.7 10025 4404 1381.2 5449 506.1 254.8 368.3 1896.4 192.4 746.4
Perch OH east 61.8 108.0 2034.5 46.1 1095.9 91.6 346 190.3 848 6619 200.1 441.0
PA 173.8 24 423 - 17.8 199.0 146.5 - - 370.6 221 136.1
Rainbow OH west| 17539 352.1 10.7 94.3 98.1 6352 2935 776.2 42.4 76.2 1174 4133
smelt OHeast| 2914.1 388.9 444 570.7 702.4 3997.7 03 4216 256.1 319.1 12.4 9615
PA 177.6 20.9 15.9 - 35.1 552.2 234 - - 85 1314 1191
Round OH west 22.6 13.9 37.2 19.0 26.9 174 25.9 28.4 102.8 19.8 19.6 314
Goby OH east 575 1739 1481 46.3 2731 26.3 1.0 41.8 2589 53.9 458 108.1
PA 75.3 1011.3 - - 22718 227.1 72.2 - - 2.4 11.4 269.3
Emerald OHwest| 477.6 70 567.1 587.2 52.6 36.3 6.1 88 4145 11447 25208 330.2
Shiner OHeast] 903.1 08 279.8 1115.1 63.7 20.2 17 2349 1054 21885 306.4 4913
PA 81.8 0.0 178 - 0.8 0.0 303.2 - - 0.0 31.7 57.7
Spottail OH west 0.0 0.0 0.2 0.0 31 3.7 0.6 0.0 0.6 0.0 0.0 0.8
Shiner OH east 0.5 0.0 1.1 0.2 0.5 0.2 0.0 0.0 0.4 0.0 0.0 0.3
PA 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 0.0
Alewife  OH west 0.1 0.0 0.0 44 0.0 0.0 0.0 0.0 0.0 0.0 53.9 0.5
OH east 0.0 0.0 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.1 36.1 04
PA 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 2.8 51 0.4
Gizzard OHwest| 402.6 0.6 12.3 32.7 195.0 35.7 50.9 26 7703 1191 269.1 1622
Shad OH east 204 0.3 15.7 30.7 155 63.1 39 85 4.0 28.7 39.5 19.1
PA 0.0 0.0 1.3 - 0.0 0.0 0.0 - - 0.0 0.0 0.2
Trout- OH west 2.0 20.3 0.1 0.2 0.8 0.3 0.3 0.7 1.6 0.0 0.1 2.6
perch OH east 14 1.4 1.6 0.1 54 0.1 0.2 1.4 2.7 0.2 0.0 15
PA 78.0 6.7 0.3 - 109 126.1 28.1 - - 0.0 0.0 35.7

- The Pennsylvania Fish and Boat Comnaissvas unable to sample 2006 2010and 201.
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Table 2.3.2 Relative abundance (arithmetic mean number per hectare) of saejedtedpecies
from fall trawl surveys in the central basin, Ohio and Pennsylvania, Lake Erie, from
20022013. Ohio West (OH West) is the area from Huron, OH, to Fairport Harbor,
OH. Ohio East (OH East) is the area from Fairport Harbor, OH to the Pennsylvania
state line. PA is the area from the ORlennsylvania state line to Presque Isle, PA.

Year

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Mean

Species Survey
Yellow OH west 32 2165 18.3 4.2 19.8 56.6 20.7 119 55 85 40.0 36.5
Perch OH east 1.2 452 1323 125 37.0 26.4 1394 12.4 50.5 23.3 1095 48.0
PA 75.6 18.3 1.9 - 27.4 76.4 1209 - - 1001 75.0 60.1
White  OH west 28.2 83.9 34.1 324 271 76.5 42.0 32.6 25.0 58.9 213.3 441
Perch OH east 12.0 27.0 20.1 38.5 16.8 36.6 2823 44.8 451 7.7 546.9 53.1
PA 28.6 6.2 0.0 - 0.8 4.2 63.3 - - 6.8 18.6 15.7
Rainbow OH west 29.4 320.5 89.8 8.9 404 9.6 4194 18.0 35.8 15.3 18.8 98.7
Smelt OHeast| 370.3 1360.2 30.8 17.3 5324 64.9 109.1 569 176.0 143.1 4854 286.1
PA 221 9.9 2.6 - 10.7 35 408.0 - - 20.0 25.0 68.1
Round OH west 25.4 27.0 33.6 20.4 26.3 57.9 58.0 44.0 63.7 13.2 21.9 37.0
Goby OHeast| 127.1 1488 263.0 789 1856 167.8 19.3 36.0 1238 27.0 46.3 117.7
PA 50.1 767.0 206.7 - 3611 326.6 75.9 - - 71.4 8.60 266.8
Emerald OH west 54.9 15 233.6 162.7 418.7 495.0 99.5 515 1716 11286 3489 281.8
Shiner OHeast| 432.0 04 479.6 4511 27.8 11594 1678 3751 1452 433.2 84 367.2
PA 2175 0.0 1230 - 7695 28.0 1715 - - 9.0 17.2 188.3
Spottail OH west 1.6 53 0.3 1.2 2.3 2.3 31 0.0 235 0.0 0.8 4.0
Shiner OH east 1.0 0.2 3.8 0.7 0.6 2.9 0.0 0.0 4.1 3.0 2.9 1.6
PA 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 0.0
Trout- OH west 12.2 14.0 135 3.3 55 4.8 0.8 0.7 39 1.6 3.3 6.0
perch OH east 29 7.7 76.2 4.8 6.7 84 15 5.0 8.9 11.7 1.0 134
PA 50.9 5.2 4.1 - 16.0 61.7 127.3 - - 30.4 9.6 42.2

- The Pennsylvania Fish and Boat Consioa was unable to sample2006, 2010 and 2011.
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Table2.4.1. Mean catciperunit-effort (CPUE) and fishing powaorrection factors (FPC) by vessgeciesage
group combinations. All FPCs are calculated relative to the R.V. Keenosay.

Mean
Age Trawl CPUE Apply
Vessel Species group Hauls (#/ha) FPC 95% ClI rule®

R.V. Explorer  Gizzard shad Age 0 22 11.8 2.362 -1.265.99 Y
Emerald shiner Age O+ 50 678 1.494 0.232.76 Y
Troutperch Age 0+ 51 113.2 0.704 0.490.91z Y
White perch Age 0 51 4772 1.121 1.01-1.23 z Y
White bass Age 0 50 11.7 3.203 0.81:5.60 Y
Yellow perch Age 0 51 10122  0.933 0.621.24 N
Yellow perch  Age 1+ 51 119.6 1.008 0.721.30 N
Walleye Age 0 51 113.7 1.561 1.251.87 z Y
Round goby Age 0+ 51 2003 0.423 0.220.63 z Y
Freshwater Age 1+ 51 249.1 0.598 0.430.76 z Y
drum

R.V. Gibraltar Gizzard shad Age 0 29 14.2 1.216 -0.402.83 Y
Emerald shiner Age 0+ 43 51.3 2.170 0.483.85 Y
Troutperch Age 0+ 45 82.1 1.000 0.651.34 N
White perch Age 0 45 513.5 0.959 0.621.30 N
White bass Age 0 45 219 1.644 0.003.28 Y
Yellow perch Age 0 45 739.2 1.321 0.991.65 Y
Yellow perch  Age 1+ 45 946 1.185 0.791.58 Y
Walleye Age 0 45 1192 1.520 1.17-1.87 z Y
Round goby Age 0+ 45 774  0.992 0.41:-1.57 N
Freshwater Age 1+ 45 105.2 1.505 110191z Y
drum

R.V. Grandon Gizzard shad Age 0 29 709 0.233 -0.060.53 z Y
Emerald shiner Age 0+ 34 205.4 0.656 -0.041.35 Y
Troutperch Age 0+ 35 1359 0.620 0.420.82 z Y
White perch Age 0 36 771.4 0.699 0.440.96 z Y
White bass Age 0 36 349 0.679 0.430.93 z Y
Yellow perch Age 0 36 1231.6 0.829 0.581.08 Y
Yellow perch  Age 1+ 36 1234  0.907 0.581.23 Y
Walleye Age 0 36 2086 0.920 0.721.12 Y
Round goby Age 0+ 36 1618 0.501 0.080.92 z Y
Freshwater Age 1+ 36 58.8 2.352 1.51:3.19z Y
drum

R.V. Musky Il Gizzard shad  Age O 24 8.8 1.885 -1.505.26 Y
Emerald shiner Age 0+ 47 323 3.073 0.365.79 Y
Troutperch Age 0+ 50 624 1.277 0.941.62 Y
White perch Age 0 50 255.7 2.091 1.37281z Y
White bass Age 0 46 84 4411 0.907.92 Y
Yellow perch Age 0 50 934.0 1.012 0.77-1.26 N
Yellow perch  Age 1+ 50 349 3.452 1.235.67z Y
Walleye Age 0 50 63.7 2.785 224333z Y
Round goby Age 0+ 49 669 1.266 0.392.14 Y
Freshwater Age 1+ 49 1.6 93.326 48.39138.26z Y
drum

z-lndicates statistically si%®yYmedafsidecisiontule thdidatedeFP@apmieatioh r o m 1
was warranted; , N means decision rule indicated FPC application was not warranted
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Figure 2.21 Locations sampled with standard index bottom trawls by Ontario (OMNR) and New
York (NYSDEC) to assess forage fish abundance in eastern Lake Erie during 2013.
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Figure 2.2.2 Mean density of prey fish (no./ha) by functional group in the Ontario and New York
waters of the eastern basin, Lake Erie, 12003.
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Figure 2.2.3 Mean fork length of age 0 and 1 Rainbow Smelt@MNR index trawl surveys in
Long Point Bay, Lake Erie, October 1984 to 2013.
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Figure 23.1 Locations sampled witindex bottom trawls bphio (ODNR) andPennsylvania
(PFBQ to assess forage fish abundanceantralLake Erie during 2013.
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Figure 2.45. Density of ag® Yellow Perch and/Nalleye in the western basin of

Lake Erie, August 1982013.
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Erie, August 198&2013.
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Charge 3: Continue hydroacoustic assessment of thgelagic forage fish community in Lake
Erie, incorporating new methods in survey design and analysis while following the
GLFC6s Great Lakes Hydroacoustic Standar
possible/feasible.

3.1 East Basin Acoustic Survey(L. Witzel and D. Einhouse)
Introduction

Beginning in 1993, a midsummer East Basin fisheries acoustic survey was implemented to
provide a more comprehensive evaluation of the distribution and abunddra@alodwSmelt.

This initiative has been pursued under the auspices of the Lake Erie Committee's Forage Task
Group (FTG), and is a collaborationtbe Ministry of Natural Resources (OMNR, Port Dover,

ON), New York State Department of Environmental ConservgtoriSDEC, Dunkirk, NY)and

Cornell University's Warmwater Fisheries Unit through coordinated management efforts facilitated
by the Great Lakes Fishery Commission (GLFC).

One of the more prominent advancements in the development of an acoustic survey program
was achieved when Lake Erieds FTG was successf
signal processing and data management system foraigégrcy fisheries acoustic surveys on Lake
Erie (Einhouse and Witzel 2003). The new data processing syBt#roview) arrived in 2002. In
2003, Lake Erie representatives frofif SDECandOMNR attended a training workshop to attain
proficiency in this new software. The newly trained biologists then hosted a second workshop to
introduce this signal processingsssm to the Lake Erie FTG. During 2005 FTG members
upgraded the Lake Erie acoustic hardware system through the purchase of a Simrad EY60
GPT/ transducer. Iln 2008, 2009, and 2010 seve
ongoing series of work®ps, devoted to the development of Standard Operating Procedures (SOP)
for hydroacoustic surveys in the Great Lakes region (P&tadter et al2009, Rudstam et al.

2009). Completion of the 2008 workshop represented a benchmark event toward impiemehtat
the SOPs in Lake Erie basin acoustic surveys, and specifically for the East Basin, then proceeding
to reprocessing an acoustic data series beginning in 1997 and applying new stahgardary

focus of the 2009 workshop was to compare predapaicoustic methods used in various acoustic
assessments across the Great Lakes with results from following theli®S®FRecent publication by

the acoustic study group, three recommendations from the SOP were evaluated in several
hydroacoustic assessmeatsoss the Laurentian Great Lakes and found to significantly influence
density estimates of target species, but the degree of influence was lake deperidmsiy et al.

2013) Additional GLFC funds were awarded to the Great Lake Acoustic Study Group to convene a
workshop that will begin the development of standard protocols for conducting acoustic
assessmeriiased groundruth trawling operations. This latest workshop was sasfody

completed at the Lake Erie Biological Station USGS Great Lakes Science Centre, Sandusky, Ohio
during September 27 October 1, 2010.

Survey Methods and Acoustic Series Standardized Analysis

Procedures for the east basin acoustic survey havdeemwcompleted largely through the
support of GLFC sponsored project AStudy grou
time the principal investigators for Lake Eri
each survey year, anlden recomputing fish densities based on these new standards. Among these
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