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Charges to the Forage Task Group 2042015

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 of forage 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 Operating Procedures 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 developmentari experimental design to facilitate forage 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 LakErie Fish Community
Goals and Objectives.
(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 phytoplankton,
zooplankton, and benthos. The 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
thespring and once in the falFor this report, we will summarize the last 16 years of data for
summer surfaceemperaturesummerbottom dissolved oxygen, chlorophgliconcentrations,
zooplanktivory, water transparency and total phosph&tadgions wer@nly 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 basin, drstations 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 chloroghiflable 1.0.1). For mesotrophic conditions, the
total phosphorus range is198 ¢ g/ L, sAugust)evater (rahsparency issaneters, and
chlorophylla concentrations between 225 . 0 € g / dt al.{9L7¢. &ar 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 SummerSurface Water Temperature

Summer surface water temperature represents the temperature of the watenetets
depth for offshore stations only. This index should provide a good measure of relative system
production and growth rate potential f@hes, assuming prey resources are not limifihgan
summer surface temperatures are warmest in the western basin (mean=23.5 °C), becoming
progressively cooler in the central (mean = 22.0 °C) and eastern basins (mean = Zoigut€)
1.0.2). Mean sumaer surface temperatures range from 2C§2009 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 series average temperatures were evidsatldzasgs in
2005, 2006, 2010, 2011 and 2012; below average temperatures occurred in 2000, 2003, 2004, 2008,
and 2009. Increasing trends in summer surface water temperature are not apparenfgedrnis 1
time series. In 2014, the mean summer sunfeater temperature was below the sedaesrage in
the west (22.8 °C) and central (19.6 °C) basamslaverage in the east basin (20.6 °C). Central
basin temperatures were the lowest in the {heres.



Hypolimnetic Dissolved Oxygen

Dissolved oxygerfDO) levels less than 2.0 mg/L are deemed stressful to fish and other
aguatic biota (Craig 2012; Eby and Crowder 2002w DO canoccurwhen the water column
becomes stratified, which céedn in early June and contindlerough September in the centaald
eastern bas@In the western basin, shallow depths allow wind mixing to penetrate to the bottom,
generally preventing thermal stratification. Consequently, there are only a few summer observations
that detect low bottom DO concentrations in the tsaees Figure1.0.3). In 2014, there were no
observations from the western basin stations of DO below the 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 as early aslomé and can pessiuntil late September when fall
turnover remixes the water column.2014, bottonDO reached the st®.0 mg/L thresholah the
central basin on only one occasion (Station 8 on 8/25/2014, 1.22 rkiguy€1.0.3).

DO is rarely limiting in the eastern &ia due to greater water depths, a large hypolimnion
and cooler water temperatures. The only occasion when DO was below the 2.0 mg/L threshold was
on 14 July and 13 August, 2010 at the StationF2gufe1.0.3). No DO concentrations of less than
7.0 mg/L were recorded in the east basin in 2014.

Chlorophyll a

Chlorophylla concentrations indicate biomass of the phytoplankton resource, ultimately
representing production at the lowest level. In the west basin, mean chlompbiytientrations
have maity been above targeted levels in tieykar time serieshifting into eutrophic status
rather than mesotrophic status (Figure 1.0.4). Annual variability is also the highest in the west basin.
In 2014, the mean chlorophyiconcentration was 6 4g/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 2014 (3.Ag/L) (Figure 1.0.4). In the eastern basin, chloropagbncentrations in the
nearshore waters have been below the targeted mesotrophic level for the entire time series (Figure
1.0.4). This may be due to high levels of grazing by dreissenids (Nichdlld@pkins 1993) in the
nearshore eastern basin waters where biomass of quagga mbesislsefia bugensisemains
high (Pattersoet al.2005). Conversely, chlorophyllevels in the offshore waters of the eastern
basin remain in, or slightly above, ttergeted oligotrophic range. In 2014, the mean chlorophyll
concentrations were 1.6 pg/L in the nearshore waters of the eastern basin and 2.0 pg/L in the
offshore waters. Chlorophydl concentrations are most stable in the eastern basin.

Total Phosphorus

Total phosphorus levels in the west basin have exceeded FCO targets since the beginning of
the LTLA monitoring program (Figure 1.0.5). In 2014, total phosphorus concentrations in the west
basin decreased slightly to 2q§/L, equaling the lowst measure in the series. Total phosphorus
measures have been stable in the west basin for the past three years but remain well above the target
range.In the @ntralbasin, total phosphorus levels have exceeded FCO targets since 2006 but have
been declimg in recent years (Figure 1.0.5). In 2014, the central basin experienced another decline
in total phosphorus to 158)/L, and shifting this measure into the desired mesotrophic range for
the first time in the past nine years. In the nearshore wat#rs ehstern basin, total phosphorus
levels have remained stable and within the targeted mesotrophic range for nearly the entire time
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series (Figure 1.0.5). A gradual increasing trend was evident from 2006 through 2010, but a
declining trend has been evidever the past three years. Total phosphorus levels in the offshore
waters of the @sern basin show a similar trend to nearshore waters, and have recently risen above
the targeted oligotrophic rang#o the mesotrophic range. In 2014, mean total phorss

concentrations in the eastern basin decreased in the nearshore waters to7.8 pg/L, which was below
the targeted mesotrophic range for the first time in the past eight years. Eastern basin total
phosphorus levels also decreased in the offshore wW@t&rgg/L), reaching the targeted

oligotrophic range for only the second time in the past seven years.

Water Transparency

Similar to other fish community ecosystem targets (i.e. chlorophtdital phosphorus),
water tansparencyas been in the eutrbjg range, which ielowthe FCO target in theasern
basin for the entire time series (Figure 1.0.6). Mean summer Secchi depth in the western basin was
2.3 min 2014, which was slightly higher than the previous five years. In contrast, water
transparacy in the central basin has remained within the targeted mesotrophic range for the entire
series, including 2014 (4.6 r(fyigure 1.0.6). Transparency was in the oligotrophic range, which is
above FCO targets for the nearshore waters of the easternflzagii999 through 2007, but has
been stable and within the FCO targets for the last seven years (Figure 1.0.6). In the offshore waters
of the eastern basin, water transparency was within the oligotrophic target from 1999 through 2007,
but shiftedinto themesotrophic range in five of the last six years. In 2014, mean summer Secchi
depth was 5.7 m in the nearshore waters of the eastern basin, which was within the targeted
mesotrophic range, and 6.3 m in the offshore waters, which was within the targetéaoofig
range. Mean summer Secchi depths have been steadily increasing in both areas since 2008.

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 intensityet\ill$987).
Johannssoet 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 2007Zooplanktivory increased in
2014 and was belv the critical size for the first time since 2007. 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.

Zooplankton biomass varies among basins and ykmatise western basin, the 2014 mean
biomass was 60.&hg/nT, which was below the long term average of 89.2 m¢Higure 1.0.8).
This was the lowest biomass since 2007. In the central basin, the 2014 mean zooplankton biomass
declined for the second yetar82.5 mg/m. Similar to the west basin, this was the lowest
zooplankton biomass since 2007 in the central basin. Looking at larger trends, there appeared to be
a gradient of high zooplankton biomass in the west and lower biomass in the east fram 1999
2007. 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. It is also worth noting thgears with high zooplankton biomass, the
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zooplanktivory index is low (i.e. low grazing pressure), but the zooplanktivory index indicates high
grazing pressure in years with low zooplankton biomass.

Distribution of New Zooplankters

For this reviewdaa from stations 3, 4, 5, 6, 9, 10, 11, 12, 15, 16, 17, 18, 19 and 20 were
included.Bythotrephes longimanwegas first collected in Lake Erie in October 1985 (Btal.
1986). Itis consistently present at central and eastern basin stations, butiasevatywestern
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 basinladke 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 yean®@d2t was collected
at 8 stationsCercopagiss seen less frequently around the lake BgitotrephesDensities 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@@hholtziwas collected at
stations 5 and 6 in 2002, and at stations 5, 6, 8 and 9 in Zfidarenot available for these
stations from 2005 through 2010, but in 2@L.1umholtziwas 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 eastern basivhere @nsities ranged from 0.002 to 91 individuafs/m

Fish Community Ecosystem Targets

Measures of lower trophic indicators (total phosphorus, transparency, chlor@phy#014
indicate that the western basin isaieutrophic stateCurrent conditions favor @ntrarchid (bass,
sunfish)fish communityinstead of the targetecmid (Valleye,Y ellow Perch) fish community
(Table1.0.2). In tke centrabasin, the lower trophic measures in 2@dll within the targeted
mesotrophic rangpreferred by prcids. In the eastern basimeasures of total phosphorus,
chlorophylla, and transparency indicate a borderline mesotrophic/oligotrophic state for the
nearshore waters but within the targeted oligotrophic range favored by salmonidefishbee
waters.In general, recent trophic measures indicate Lake Erie productivity has decreased.

Lower Trophic Protocol Review

In 20132014,the FTG conducted a review of field and laboratory protocols to determine the degree
of adherence to theiginal protocols. That review revealed some degree offdwiit compliance

A primary reason for drift in field methods was development of new technologies (e.g., integrated
tube samplers, continuousigcording sondes for dissolved oxygen, nutrients).dh 205

standard protocols will be sestablished, a metadata document will be developed to track
changes/revisions to the protocols, and a time frame for subsequent reviews will be established.



Table1.0.1. Ranges dafelectedower trophicindicators for each trophic class and associated fish
community (Leach et al. 1977; Ryder and'KE978).

Phosphorus Chlorophyll a
(ng/L) (ng/L) (m) Community
Oligotrophic <9 <2.5 Salmonids
Mesotrophic 9-18 25-5.0 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, 204. The east basin is sepa@tnto nearshore and offshore.

(ug/L) (ug/L) (m)

West 26.5 Eutrophic
Central 15.8 3.0 4.6 Mesotrophic
East- Nearshore 8 1.6 5.7 Oligotrophic
East- Offshore 8 2.0 6.3 Oligotrophic



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. Mean summer (Jur&ugust) surface water temperatf€) at offshore stations, by
basin in Lake Erie, 1992014. Dark blue lines represent tinseries average water
temperatur€199932012) Data included in this analysis by basin and station: West
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Figurel.0.3. Summer (Jurugust) bottom dissolved oxygen (mg/L) concentrations for offshore
sites by basin in Lake Erie, 192914. 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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Mean Secchi Depth (m)

Figurel.0.6. Mean summer (Jur&ugust) Secchi depth (m), weighted by month, by basin in Lake
Erie, 19992014. The east basin is separated into inshore and offshore. Yellow shaded
areas represent the targeted trophic class range. For this analysis data from stations 3
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Charge 2: Describe the status and trends of forage fish in each basin of Lake Erie.

2.1 Synopsis 0f2014 Forage Status and Trends

Eastern Basin

T

= =

= =4 -4 -4 -9

Total forage fish abundance increased dumy 2014; ranking 95th (2 highest) and 37th
percentile (pctl) iMfNew York&s (NY) and @QON) ottom tadl sssesments,
respectively

Age-0 Rainbow Smelt increased, highest ever in NY and aboutitnes > ON index

Y ealing-and-older (age-1+) Rainbow Smelt decreased to lowest (ON) or second lowest
(NY) density

Youngof-the-year (Age-0) Yellow Pech density highin NY (77 pctl), moderate in ON
(43 pctl)

Zero Age0 Alewife were captured (NY and ON)

Age-0 Gizzard Shad abundance was low kesinwide

Emeald Shinerdensty (all agegroups)was high in NY, low in ON

Spottail Shinerremainat low denstties throghoutthe east basin

Round Gdy densitiesincreased in mostagency surveys; but emain kelow 10-year average

Central Basin

= =4 =4 8 48 -9

Forage fish abundansamilar to 2013 and slightly above average

Age-0 Yellow Perchabundance increasémm 2013, but were belovaverage
Age-0 Rainbow Smelt abundancehigyhest since 2008

Age-0 Emerald Shiner densities were aboverage for théast three years
Round by abundancimcreased slightly from 2013, but wasléw average
Alewife and Gizzard Shad indices were some ofdlaestin the time series

West Basin

= =4 -8 -8 _-9_9_-°

Forage abundance and biomass below average levels

Age-0 GzzardShad catchededined sharply from 2013, near 1gear mean

Age-0 andagel+ RainbowSmelt catcheslecreased andemain below 1§/ear mean
Age-0 andagel+ Emerald &iner declined from 2013; below 4@ar mean

Age-0 White Perch #milar to 2013 levels; below I@earmean

Round by abundance increasstightly in 2014; well below 1§ear mean

Age-0 Yellow Perch and/Valleye recruitmentricreased from 2013; both near (Walleye) or
above (llow Perch) longterm meanWhite Basgecruitment decreased and below long
termmean

Size of aged Walleye,Y ellow Perch, andVhite Perch were all ngdong term means; age
White Bass andmallmouthBass weremaller than average

Fall Walleye diets showed reliance onz@ardShad andEmeraldShiners
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2.2 Eastern Basin (L. Witzel and J. Markham)

Foragefish abumlance and distributionin eastern Lake Erie is determined chiefly
from annual bottom trawl assesaments condated independently by the basin agencies (also
see East Basin Hydroaooustic Suvey sedion ofthis report). During 2014, theNY SDEC and
OMNRF continued long-term trawling programs in their respedive jurisdictions that now
span some23 and 31 to 35years, respectively. A total of33 trawl towswere sampled across
New York waters in 2014 and 110 tewl tows were competed in rearshore and dfshae
areas of Long Point Bay during On@rioG vaious trawl assessmentd-(gure 2.21). PFBC
did notoperate trawl gea in Pennsylvaniawaters of the east basin dung 2014.

Rainbow Smelt ae theprincipal prey fish species of piscivores inthe offshore waters of
eastan Lake Erie and in 2014, Smelt (all ages) oragein was the mosabundant forage species
cgptured in east basinurisdictions (Table 2.2.1 Fgure 2.2.2. The basifwide increase was
largely due to strong recruitment of the 2014 year class, which produced record high numbers of
age0 RainbowSmelt in New York and alve average numbers in Ontarioung-of-the-year
RainbowSmelt mean density was Stinesgreater in New York (5380/ha) than in Ontario
(1002/ha). Yearling and older (age 1+) Rainbow Smelt abundance decreased in 2014 to record
| ow densi t y-yeantrav®dimdextime series (4.&hh) and second lowest density in
New Yor k 0s -yéaRtdawl Bufvlydiytory?2(Bable 2.2.1). Mean length of@¢®4 mm
FL) and agel (103 mm FL) Rainbow Smelt decreased slightly in 2014; yearlings were about
average length, whereas e@e s mel t wer e the third smallest o
assessmergEigure 2.2.3).

The contribution of norsmelt fish species to the forage fish community of eastern Lake
Erie was dominated in 2@by Emerald Shiner, Round GondTrout-Perchin New York
and by Round Goby i@ntario(Table 2.2.1). Numeric abundancetioése forage fish species
in 2014 were below average except Bmerald Shinerswvhich ranked third highesince 1992
i n New Yor k 65315tha, allvages)rssharpwcentrast, Emerald Shiners (all ages)
were far less abundant in Ontario (5.4/alhages) where the 2014 abundance index ranked
second lowest since 1992p@&tail Shinerabundance remaired low throughoutall esstan basin
regionsin 2014(Table 2.2.). Not a single agé Alewife was captured by trawl in Ontario or
New York andAge-0 Gizzard Shad abundance was low throughoutthe east basinin 2014. Tout-
Perch density in New Y ork deaeased for athird consecutive year to 63 fish/la compaed to a
long-term average(1992-2013) of 596 fish/ha.

Round Gby emerged as anew speciesamong the easten basin foragefish community
duringthe kte 1990%. Round Gdy numters continued to incease at arapid rate and by 2001
were the most orexond most nmericdly abundant pedes caught in agency index trawl gear
acrossareas surveyed in esstan Lake Erie. Annual Round Gdy abundance estimaies were
variable and inaeasing from 2000 to 2007and variable and deaeasing after 2007. Goby
aburdance during 2014 irtreased in mosteast basin tewl assessmengut in general remained
well below averagéensity (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) There are no annual trawl surveys in Ontario waters of the central basin. Trawl
locations in Pennsylvania range from 13 to 24 m depth and Ohio treaiibles range from 5 to
>20 mdepth Ohio West covers the area from Lor&rFairport Harbor Ohio Easttovers thearea
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from FairportHarborto the Pennsylvaniatate line ThePennsylvanigurvey covers the area from
the Pennsylvania state linelEoie, PA. In 2014, a total of20 trawl towswere completed in the
central basinl12in Ohio East,and8in OhioWest A complete central basin trawl survey would
consist 063 trawl tows,six in Pennsylvania24in Ohio East an@3in Ohio West. In 2014,
Pemsylvania was unabletocondadt r awl sur vey and,ROMGrandorswas es ear
unavailable for most of the survey due to hull and engine repairs.
In 2014, overall forage abundande the Ohio watersvas similar to forage densities in
2013, andvere aboveaverage for the 25 year surv@yigure 2.3.2).Declines in the softayed and
clupeid forage groups were offset by an increase in the densgiobow Smelt. Within the
spiny-rayed group an increase in @& ellow Perch densities offset a decrease inGagéhite
Perch from2013.
Trends inRainbow Smelabundance were not consistent across central basin surveys.
Youngof-the-year Rainbow Smelt indices increasedinio waters from 2013, and were almost 3
times higher than averag€able 2.3.1) The 2014 ag® cohort is the largst since 2008 in Ohio
waters. YearlingandOlder Rainbow Smelt indices increased in the Ohio West survey, but
decreased in the Ohio East survegnpared to 2018Table 2.3.2) Indices in both surveys were
well below average, with the Ohio East index being the lowest in tHyediOtime series
Il n 20404 Emegeal d Shiner indices were the secc
hi ghesit®/ear t bhie(meabslerYiQais34 bype ar ESmemalrdi ndi ces
generally been above abegmpmigtece-Olocgh dhaegd aisn 1t e
survey+ ageices in 2014 decl( hed € 02 Th&ZOBiec o\
i ndeaxhei st hird lyewmaesttiinme tsheailk®. The Ohi o East
was slightly above average.
Round by first appeared in central basin trawl survey®lro in 1994andin Pennsylvania
by 1997. Generallydensities of this exotic species have tended to be higher in eastern relative to
western areas of the basihhis pattern wasbservedagain in 2014or bothageO andage 1+
Round GobyOhioindices The Ohio East indices increased from 2013, but were below average.
The Ohio West indices decreased from 2013 and were the lowest inyearliine series.
Density of both ag€ and agel+ have been below average since 2012 in Ohio waters.
Young-of-the-year Gizzard Shad patterns were more typical of historic patteRts twith
higher densities occurring in Ohio West relative to Ohio Ekadble 2.3.1) GizzardShadindices
decreaseth Ohio surveys from 2@BL Indices in both surveys were well beglaverage with Ohio
West ranked fifth and Ohio East ranked fourth highest in thged®time series. Youngf-the-
year Alewives are not routinely captured in Ohio and Pennsylvania trawl surveys and were not
encountered in either of Ohiobds survey areas.
Yellow Perch ge0 indicesincreasedn both Ohio surveys and were average in Ohio West
and below average in Ohigast(Table 2.3.1).Since 2005Yellow Perchcohorts in the central
basin have tended to be strongest in the east relative to theXeeding-andolder indices for
Yellow Perch decreased from 2013 and were below average in both Ohio surveys due to the weak
cohort in Ohio waters in 2012 (Table 2.3.2).
White Perch indices, both afleand agel+, declined in Ohio surveys in 2014. The only
Ohio index that was not the lowest in theyHar time series was afjan the Ohio East survey.
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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 resporisdhe 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 resulip@ied 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. Spesude
abundance estimates (number/ha or number/m3) are combined witheaxigltit data to generate a
speciesspecific biomass estimate for each tow. Arithmetic mean volumetric estimates of
abundance and biomass are extrapolated by depth st@éia 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), softfinned fish Rainbow SmeltEmerald and Sottail Shiners, other
cyprinids, Slver Chub, Trout-Perch,andRound Gobie3, and spinyrayed fish (ag® for each of
White PerchWhite Bass,Y ellow Perch,WalleyeandFreshwateDrum).

Hypoxic conditions have been observed during previous years of interagency bottom trawl
assessment in the west basin. Duediocerns 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 and Ohio 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 watersteaimirpolicy
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 consensusang task 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
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
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the relationship between dissolved oxygen and the distributifishofpecies antife
stagesn Lake Erie. Please refer to the Habitat Task Group Repotipsec, for current research
on fish distribution changes in response to seasonal feygdabitat Task Group 2015

2014 Results

In 2014, hypolimneticdissolved oxygen levels were not below the 2 mg per liter threshold at
any site during the Augusitawling survey.In total, data fron¥0 sites were used in 281Figure
2.4.1)

Total forage abundance waslowaverage in 204, lowerthan in 208 (Figure 2.4.2).
Spiny-rayed species increased 18% comparetDi3, while dupeidsand softrayedspecies
declined 76% and 49%, respectiveljotal forage biomass in 20tecrease®6% (Figure 2.4.3).
Relative biomass of clupeid, satiyed, and spinyayed species w&kl%, 3%, and66%,
respectively, and differed from their respective historic avarafgo%, 7%, and64%. Spatial
maps of forage distribution were constructed using-E&@ected sitespecific catches (number/ha)
of the functonal forage groups (Figure 2.4.4Abundance contours were generated using kriging
techniques to interpolate afdance among trawl! locations. Clupeid catches were higloess the
south shore, near Sandusky B&oftrayed fish were most abundant near the mouth of the Detroit
Riverand east of Pelee and Kelisyslands Spinyrayed abundance was highasthecentral
portion of the basin, near the Bass and Middle Sister IslaRdiative abundance of the dominant
species includesage0 White Perci53%),age0 Gizzard Shaqd20%), and ag® Yellow Perch
(20%). Total forage abundance average@l76fish/ha acoss the western basikecreasingd6%
from 2013, and residing belowihe longterm averages,324fish/ha). Clupeid density w56
fish/ha (average 163fish/ha), softrayed fish density wagl1fish/ha (averagé66fish/ha), and
spiny-rayed fish densityas3,209fish/ha (average 395fish/ha).

Recruitment of individual species is highly variable in the western basinng-of-the-year
Yellow Perch(860ha)increasedharplyrelative to 203, while age0 Walleyeabundancé29.1/ha)
tripled (Figure2.4.5); above and nelmgterm meansrespectively Youngof-the-yearWhite
Perch(2,284ha)remained near the 2013 abundan¥eungof-the-yearWhite Basq18.7ha)
declinedsharply and remains wddelow the longterm mean Age-0 Smallmouth Bas§0.2/ha)
decreased, and remains below the {@Tgh mean Youngof-theyearandagel+ Rainbow Smelt
decreaseth 2014 (53.9ha and).4/ha, respectively)Youngof-theyearGizzard Shad855.5ha)
decreasedelative to 203, nearthe longterm mean, whileageO Alewife were almost nomxistent
(Figure 2.46). Catches of ageé (2.9ha)andage 1+ Emerald Shineré1.5ha)decreased,
remaining belowthelong-term mean. Catches Bound Gobie$43.7ha) increasedrom 2013, and
represents the fourth lowegtiundance since their discovery in 1997. Overall 32tches of age
0 andagel+ Emerald &inersdecreased below loigrm meangFigure 2.47).
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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 (2004-2013) and for the two most recent compl
decades. Agency trawl surveys are described below. Pennsylvania FBC (PA-Fa) did not conduct a fall index trawl survey

2010, 2011, 2013, and 2014 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 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 10-Yr _ 2000's  1990's
Rainbow YOY ~ ON-DW  1001.6 217.9 1657.7 509.2 326.9 1482 1293.0 991.3 1256.0 0.9 653.3 13915 4317
Smelt YOY NY-Fa  5379.7 736.0 4136 15804 1416.6 71.5 21289 2888.1 508.8 1259.7 12150 1524.9 1450.¢
YOy PA-Fa NA NA  560.2 NA NA 477 151 2602 NA 47.9 157.2 1382  550.8
YAO  ON-DW 46 1653 367.8 277.1 2227 16543 77.3 2328 136.2 7.6 370.7  360.7 3586
YAO NY-Fa 242 446 222 640.0 997.8 30100 5465 1783 1629 395.2 862.2 7534  581.6
YAO PA-Fa NA NA 22.3 NA NA 4072 1.8 1006.3 NA 0.0 241.7 1645  378.0
Emerald YOY  ON-DW 29 587 4383 703 1176 548 160 293 4523 6457 190.3  463.2 52.3
Shiner  YOY NY-Fa 512.9 127.6 943 2930.1 629 485 37 1509 7785 2914 4496 1940 1124
YOvY PA-Fa NA NA 14.8 NA NA  1063.0 00 817 NA 05 1933  264.8 41.0
YAO  ON-DW 25 1886 1192 2011 307 401 952 149.8 42003 139.0 605.5  819.0 37.7
YAO NY-Fa 801.8 654  93.8 18262 206 1564 182 848 9255 1514 362.6  290.8  105.4
YAO PA-Fa NA NA 86.9 NA NA  1360.3 0.0 4713.1 NA 52.5 10355 7104 14.5
Spottail  YOY ON-OB 5.0 8.1 19.1 25 3.0 3.7 378 352 198 587 23.2 119.3 8159
Shiner  YOY ON-IB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.1 1.0 0.2 0.5 113.9
YOy NY-Fa 0.1 0.0 1.8 0.7 6.5 0.1 0.3 0.1 0.5 0.5 1.0 5.6 19.9
YOy PA-Fa NA NA 0.0 NA NA 1.1 0.0 0.0 NA 0.0 0.2 0.1 4.0
YAO ON-OB 0.2 3.0 1.6 0.5 2.1 3.3 7.5 4.1 10.4 3.2 4.6 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 0.2 0.3 2.0 290 104 5.1 15 0.0 4.2 4.3 5.9 6.4 4.0
YAO PA-Fa NA NA 0.1 NA NA 0.0 0.0 0.0 NA 0.0 0.0 0.1 7.9
Alewife  YOY  ON-DW 0.0 17.7  707.3 2.1 0.9 0.1 2.3 1.0 786 0.1 81.0 225 2312
YOvY ON-OB 0.0 261 6.0 6.8 0.0 1.9 119 446 7118 110 82.2 82.1 88.5
YOy NY-Fa 0.0 2182 1838 124 154 0.0 56 222 303 277 52.0 94.2 52.0
YOvY PA-Fa NA NA 4.6 NA NA 0.0 0.0 8.0 NA 0.0 2.1 1.3 5.2
Gizzard YOY  ON-DW 0.0 0.0 476 189 133 04 865 346 1.4 1.7 27.3 21.3 75
Shad YOY ON-OB 0.4 03 200 34 3.8 0.0 40 220 287 1.9 8.5 7.6 13.4
YOy NY-Fa 0.6 3.8 4.7 150 409 5.3 108 117 142 3.7 11.1 11.9 43
YOy PA-Fa NA NA 1.0 NA NA 0.0 0.0 0.0 NA 0.0 0.2 0.1 0.8
White YOY  ON-DW 0.0 0.0 0.8 0.0 1.6 0.6 5.4 0.1 0.9 0.1 1.0 2.9 1.8
Perch  YOY ON-OB 0.0 0.0 0.9 0.0 0.0 0.0 2.1 0.7 1.2 0.4 0.6 2.8 17.6
YOy NY-Fa 35.2 4.4 183 365 1573 202 4315 346 919 998 89.5 74.3 29.3
YOy PA-Fa NA NA  380.0 NA NA 5985 0.7 4446 NA 51.2 2458  256.0 84.2
Trout All ON-DW 0.0 0.0 0.0 0.0 0.3 0.8 0.8 0.8 1.1 0.0 0.8 0.9 0.6
Perch Al NY-Fa 63.3 1488 3389 6543 4616 5166 996.4 5622 5203 1329.2 607.4 8251  406.9
All PA-Fa NA NA 52.2 NA NA  558.8 0.6 156.9 NA 1985 187.9 1521 49.3
Round  All ON-DW 0.5 145 1290 1254 97 436 4526 9732 933  66.9 2232 2359 0.0
Goby All ON-OB 985 763 680 1033 676 912 634 739 327 280 69.9 86.9 0.1
All ON-IB 954 496 802 1146 1351 2805 2118 263.0 340 21.0 1285  120.0 0.1
All NY-Fa 136.8 839 180.2 1658 173.3 502.6 466.8 12932 846.7 702.7 551.0  654.4 1.0
All PA-Fa NA NA 31.6 NA NA 3501 441.6 2043.8 NA  887.8 780.4  1094.6 38.7

ON-DW

ON-OB

ON-1B

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 coc
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 traw! witl
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 enc
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 Trawl Survey

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.
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Table 2.3.1 Relative abundance (arithmetic nraamber per hectare) of selected-8gepecies from
fall trawl surveys in the central basin, Ohio and Pennsylvania, Lake Erie, frofn 200
2014. Ohio West (OH West) is the area from Huron, OH, to Fairport Harbor, OH. Ohio
East (OH East) is the area from fpairt Harbor, OH to the OhiBennsylvara state line.
PA is the arerom the OhiePennsylvania state line to Presque Isle, PA.

Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Mean

Species  Survey
Yellow OH west 7.7 43.9 83 1510 315 1.6 41.1 10.3 69.2 89 37.7 374
Perch OH east 19 156.2 170 1778 52.8 0.5 96.3 151 1344 89 49.1 66.1
PA 2.4 6.7 - 10.0 8634 14.2 - - 487.2 27.8 -l 201.7
White OHwest| 718.7 1,047.2 388.8 1,096.2 468.1 379.0 254.8 346.6 1,709.6 174.7 1350 658.4
Perch OH east 108.0 2,034.5 415 1,095.9 91.6 346 190.3 721 6619 200.1 994 4531
PA 24 423 - 17.8 199.0 146.5 - - 3706 2.2 -l 1115
Rainbow OHwest| 415.9 8.7 69.6 784 7357 267.8 776.2 29.8 844 1260 747.8§ 259.3
smelt OHeast| 3889 444 5136 7024 3,997.7 0.3 4216 2473 3191 12.8 1,709.5 664.8
PA 209 159 - 351 5522 234 - - 85 1314 -l 1125
Round OH west 15.0 40.8 13.7 26.8 19.0 24.5 284 100.8 18.2 175 6.3 30.5
Goby OH east 1739 1481 417 2731 26.3 1.0 41.8 256.0 53.9 45.8 86.2 106.2
PA 1011.3 - - 2278 2271 72.2 - - 2.4 114 -|  258.7
Emerald OH west 70 5671 5872 52.6 36.3 6.1 88 4145 11447 25205 1369.3 534.5
Shiner OH east 0.8 279.8 11151 63.7 20.2 1.7 2349 1054 21885 306.2 650.1 431.6
PA 0.0 178 - 0.8 0.0 303.2 - - 0.0 317 - 50.5
Spottail OH west 0.0 0.1 0.0 21 34 04 0.0 0.6 0.0 0.0 25 0.7
Shiner OH east 0.0 11 0.2 0.5 0.2 0.0 0.0 0.3 0.0 0.0 0.0 0.2
PA 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 - 0.0
Alewife  OH west 0.0 0.0 31 0.0 0.0 0.0 0.0 0.0 0.0 52.1 0.0 55
OH east 0.0 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.1 36.1 0.0 3.9
PA 0.0 0.0 - 0.0 0.0 0.0 - - 2.8 51 - 1.1
Gizzard OH west 0.5 134 36.8 1838 332 52.6 26 6758 987 3042 338 140.2
Shad OH east 0.3 15.7 27.7 155 63.1 3.9 85 4.2 28.7 39.5 7.3 20.7
PA 0.0 13 - 0.0 0.0 0.0 - - 0.0 0.0 - 0.2
Trout- OH west 20.3 0.1 0.2 0.8 0.3 0.3 0.7 1.6 0.0 0.1 0.3 2.4
perch OH east 14 16 0.1 5.4 0.1 0.2 14 2.7 0.2 0.0 0.6 1.3
PA 6.7 0.3 - 109 1261 281 - - 0.0 0.0 - 24.6

- The Pennsylvania Fish and Boat Comigissvas unable to sample 2006 201Q 2011 and 2014

18



Table 2.3.2 Relative abundance (arithmetic mean number per hectare) of sgjedtedpecies
from fall trawl surveys in the central basin, Ohio and Pennsylvania, Lake Erie, from
2004-2014. Ohio West (OH West) is the area from Huron, OH, to FairpofbétaOH.
Ohio East (OH East) is the area from Fairport Harbor, OH to the Pennsylvania state line.
PA is the area from the OhRRennsylvania state line to Presque Isle, PA.

Year
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Mean

Species Survey
Yellow OHwest| 224.2 19.2 4.6 20.7 534 20.2 11.9 6.3 7.4 349 15.4 40.3
Perch OH east 452 1323 119 37.0 264 1394 12.4 55.5 23.3 109.5 24.2 59.3
PA 18.3 1.9 - 274 76.4 1209 - - 1001 75.0 - 60.0

White  OH west 931 340 669 240 780 458 326 258 458 1959 5.8 64.2
Perch OH east 270 201 347 168 366 2823 448 498 7.7 5469 4.4 106.7
PA 6.2 0.0 - 0.8 4.2 63.3 - - 6.8 18.6 - 14.3

Rainbow OHwest| 320.5 1085 20.7 432 105 5283 180 283 12.9 171 349 1108
Smelt OH east| 1,360.2 30.8 173 5324 649 1091 569 2164 1431 4856 154 3017
PA 9.9 2.6 - 10.7 3.5 4080 - - 200 250 - 68.5

Round OH west 312 383 154 269 638 604 440 686 118 243 6.9 385
Goby OHeast| 1488 2630 710 1856 1678 193 360 1181 270 463 89.1 108.3
PA 767.0 206.7 - 3611 3266 759 - - 71.4 8.6 -l 259.6

Emerald OH west 17 266.7 500.6 3000 5612 127.7 515 1382 9988 2980 55§ 3244
Shiner  OH east 04 4796 4060 278 1,1594 1678 3751 149.7 4332 84 333§ 320.7
PA 0.0 123.0 - 7695 280 1715 - - 9.0 17.2 - 159.7

Spottail OH west 58 0.2 0.8 1.6 24 1.9 0.0 20.7 0.0 0.5 1.7 34
Shiner OH east 0.2 3.8 0.6 0.6 29 0.0 0.0 31 3.0 2.9 0.0 17
PA 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 - 0.0

Trout- OH west 10.8 171 75 4.2 33 0.9 0.7 33 1.6 33 0.6 5.3
perch OH east 7.7 76.2 4.3 6.7 84 15 5.0 7.9 11.7 1.0 0.4 13.0
PA 5.2 4.1 - 160 617 1273 - - 30.4 9.6 - 36.3

- The Pennsylvania Fish and Boat Conrsiua was unable to sample2006, 200, 2011and 2014
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Table2.4.1. Mean catciperunit-effort (CPUE) and fishing power correction factors (FPC) by vessetiesage 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 0+ 50 678 1.494 0.232.76 Y
Troutperch Age 0+ 51 113.2 0.704 0.490091z Y
White perch Age 0 51 4772 1.121 1.02:1.23 2z Y
White bass AgeO 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 1.251.87z 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 29 142 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 5135 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 1.171.87z 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+ 35 135.9 0.620 0.420.82z Y
White perch Age 0 36 7714 0.699 0.440.96 z Y
White bass Age 0 36 349 0.679 0.430.93z 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 1.51-3.192z Y
drum

R.V. Musky Il Gizzard shad Age 0 24 8.8 1.885 -1.505.26 Y
Emerald shiner Age 0+ a7 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 1.372.81z 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 3452 1.235.67z Y
Walleye Age 0 50 63.7 2.785 2.243.33z Y
Round goby Age 0+ 49 669 1.266 0.392.14 Y
Freshwater Age 1+ 49 16 93.326 48.39138.26z Y
drum

z-Indicatesst at i stically signifi c®¥meansdiéckidneuleendicated FPC application Was ( U= 0
warranted; , N means decision rule indicated FPC application was not warranted
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Figure 2.2.2 Mean density of prey fishu(nberha) by functional group in the Ontario and New
York waters of the essrn basin, Lake Erig,9902014
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Figure 2.2.3 Mean fork length of a@eandagel Rainbow Smelt from OMNRIindex trawl surveys
in Long Point Bay, Lake Erie, October 1984 to 201
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Figure 2.3.1Locations sampled witindex bottom trawls by Ohi(ODNR) to assess forage fish

abundance igentralLake Erie during 204. Pennsylvania (PFBC) was not able to
conduct a trawl survey in 2014
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