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Charges to the Forage Task Group 2014-2015 
 

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. 

 

2. Describe the status and trends of forage fish in each basin of Lake Erie. 

 

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

incorporating new methods in survey design and analysis while following the GLFCôs Great 

Lakes Hydroacoustic Standard Operating Procedures where possible/feasible. 

 

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

recreationally important Lake Erie predator fish. 

 

5. Continue the development of an experimental design to facilitate forage fish assessment and 

standardized interagency reporting. 
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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 Objectives. 

         (J. Markham, T. MacDougall, Z. Biesinger)

       

In 1999, the Forage Task Group (FTG) initiated a Lower Trophic Level Assessment 

program (LTLA) within Lake Erie and Lake St. Clair (Figure 1.0.1). Nine key variables, as 

identified by a panel of lower trophic level experts, were measured to characterize ecosystem 

change. These variables included profiles of temperature, dissolved oxygen and light (PAR), water 

transparency (Secchi disc depth), nutrients (total phosphorus), chlorophyll a, 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 

the spring and once in the fall.  For this report, we will summarize the last 16 years of data for 

summer surface temperature, summer bottom dissolved oxygen, chlorophyll a concentrations, 

zooplanktivory, water transparency and total phosphorus. Stations were only included in the 

analysis if there were at least 3 years each containing 6 or more 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, and 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 (Ryan et al. 2003).  Associated with these trophic classes are target ranges for total 

phosphorus, water transparency, and chlorophyll a (Table 1.0.1).  For mesotrophic conditions, the 

total phosphorus range is 9-18 ɛg/L, summer (June-August) water transparency is 3-6 meters, and 

chlorophyll a concentrations between 2.5-5.0 ɛg/L (Leach et al. 1977).  For the offshore waters of 

the eastern basin, the target ranges for total phosphorus are < 9 ɛg/L, summer water transparency of 

> 6 m, and chlorophyll a concentrations of < 2.5 ɛg/L.  

 

Mean Summer Surface Water Temperature  

 

Summer surface water temperature represents the temperature of the water at 0-1 meters 

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 limiting. Mean 

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 = 20.6 °C) (Figure 

1.0.2).  Mean summer surface temperatures range from 21.6 °C (2009) to 25.2 °C (2006) in the 

western basin, 20.5 °C (2009) to 24.1°C (2012) in the central basin, and 18.5 °C (2003) to 22.4 °C 

(2005) in the eastern basin.  Above series 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. Increasing trends in summer surface water temperature are not apparent for this 16 year 

time series. In 2014, the mean summer surface water temperature was below the series-average in 

the west (22.8 °C) and central (19.6 °C) basins, and average in the east basin (20.6 °C).  Central 

basin temperatures were the lowest in the time-series. 
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Hypolimnetic Dissolved Oxygen  

 

Dissolved oxygen (DO) levels less than 2.0 mg/L are deemed stressful to fish and other 

aquatic biota (Craig 2012; Eby and Crowder 2002).  Low DO can occur when the water column 

becomes stratified, which can begin in early June and continue through September in the central and 

eastern basins. 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 time series (Figure 1.0.3).  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 as mid-June and can persist until late September when fall 

turnover remixes the water column. In 2014, bottom DO reached the sub-2.0 mg/L threshold in the 

central basin on only one occasion (Station 8 on 8/25/2014, 1.22 mg/L) (Figure 1.0.3). 

DO is rarely limiting in the eastern basin 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 Station 25 (Figure 1.0.3). No DO concentrations of less than 

7.0 mg/L were recorded in the east basin in 2014.    

 

Chlorophyll a  

 

Chlorophyll a concentrations indicate biomass of the phytoplankton resource, ultimately 

representing production at the lowest level.  In the west basin, mean chlorophyll a concentrations 

have mainly been above targeted levels in the 16 year time series, shifting 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 chlorophyll a concentration was 6.4 µg/L in the west basin, which was slightly 

above the targeted mesotrophic range. In the central basin, chlorophyll a concentrations have been 

less variable and within the targeted mesotrophic range for the entire time series, and that trend 

continued in 2014 (3.0 µg/L) (Figure 1.0.4). In the eastern basin, chlorophyll a concentrations 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 (Nicholls and Hopkins 1993) in the 

nearshore eastern basin waters where biomass of quagga mussels (Dreissena bugensis) remains 

high (Patterson et al. 2005). Conversely, chlorophyll a levels in the offshore waters of the eastern 

basin remain in, or slightly above, the targeted oligotrophic range.  In 2014, the mean chlorophyll a 

concentrations were 1.6 µg/L in the nearshore waters of the eastern basin and 2.0 µg/L in the 

offshore waters. Chlorophyll a 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 26.5 µg/L, equaling the lowest 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 central basin, total phosphorus levels have exceeded FCO targets since 2006 but have 

been declining in recent years (Figure 1.0.5). In 2014, the central basin experienced another decline 

in total phosphorus to 15.8 µg/L, and shifting this measure into the desired mesotrophic range for 

the first time in the past nine years.  In the nearshore waters of the eastern basin, total phosphorus 

levels have remained stable and within the targeted mesotrophic range for nearly the entire time 



 5 

series (Figure 1.0.5). A gradual increasing trend was evident from 2006 through 2010, but a 

declining trend has been evident over the past three years.  Total phosphorus levels in the offshore 

waters of the eastern basin show a similar trend to nearshore waters, and have recently risen above 

the targeted oligotrophic range into the mesotrophic range. In 2014, mean total phosphorus 

concentrations in the eastern basin decreased in the nearshore waters to7.8 µg/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 waters (7.5 µg/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. chlorophyll a, total phosphorus), 

water transparency has been in the eutrophic range, which is below the FCO target in the western 

basin, for the entire time series (Figure 1.0.6).  Mean summer Secchi depth in the western basin was 

2.3 m in 2014, which was slightly higher than the previous five years. In contrast, water 

transparency in the central basin has remained within the targeted mesotrophic range for the entire 

series, including 2014 (4.6 m) (Figure 1.0.6). Transparency was in the oligotrophic range, which is 

above FCO targets for the nearshore waters of the eastern basin, from 1999 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 shifted into the mesotrophic 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 targeted oligotrophic 

range.  Mean summer Secchi depths have been steadily increasing in both areas since 2008.  

 

Zooplanktivory Index  and Biomass 

 

Planktivorous fish are size-selective predators, removing larger prey with a resultant 

decrease in the overall size of the prey community that reflects feeding intensity (Mills et al. 1987).  

Johannsson et al. (1999) estimated that a mean zooplankton length of 0.57 mm or less sampled with 

a 63-µm net reflects a high level of predation by fish.  Between 1999-2004, predation of 

zooplankton (zooplanktivory) was high in Lake Erie as the average size of the community was 

generally less than this critical 0.57 mm size (Figure 1.0.7). 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 low zooplanktivory for all years except 2007.  Zooplanktivory increased in 

2014 and was below 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 years. In the western basin, the 2014 mean 

biomass was 60.4 mg/m
3
, which was below the long term average of 89.2 mg/m

3
 (Figure 1.0.8).  

This was the lowest biomass since 2007.  In the central basin, the 2014 mean zooplankton biomass 

declined for the second year to 82.5 mg/m
3
.  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 from 1999 to 

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 that in years 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 review, data from stations 3, 4, 5, 6, 9, 10, 11, 12, 15, 16, 17, 18, 19 and 20 were 

included. Bythotrephes longimanus was first collected in Lake Erie in October 1985 (Bur et al. 

1986).  It is consistently present at central and eastern basin stations, but is very rare at western 

basin stations. Densities ranged from 0.001 to 6,370 individuals/m
3
 and were generally higher from 

July through September. 

Cercopagis pengoi was first collected in Lake Ontario in 1998, and by 2001 was also 

collected in the western basin of Lake Erie (Therriault et al. 2002). It 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 year 2002, when it was collected 

at 8 stations, Cercopagis is seen less frequently around the lake than Bythotrephes. Densities ranged 

from 0.03 to 876 individuals/m
3
. 

The first record of Daphnia lumholtzi in 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 September 2001. D. lumholtzi was collected at 

stations 5 and 6 in 2002, and at stations 5, 6, 8 and 9 in 2004.  Data are not available for these 

stations from 2005 through 2010, but in 2011 D. lumholtzi was found at station 5 and 6 with 

densities of 91 and 83 individuals/m
3
, respectively. In 2007, it was found at station 18, the first and 

only record for the eastern basin where densities ranged from 0.002 to 91 individuals/m
3
. 

 

Fish Community Ecosystem Targets 

 

            Measures of lower trophic indicators (total phosphorus, transparency, chlorophyll a) in 2014 

indicate that the western basin is in a eutrophic state. Current conditions favor a centrarchid (bass, 

sunfish) fish community instead of the targeted percid (Walleye, Yellow Perch) fish community 

(Table 1.0.2). In the central basin, the lower trophic measures in 2014 fell within the targeted 

mesotrophic range preferred by percids.  In the eastern basin, measures of total phosphorus, 

chlorophyll a, and transparency indicate a borderline mesotrophic/oligotrophic state for the 

nearshore waters but within the targeted oligotrophic range favored by salmonids in the offshore 

waters. In general, recent trophic measures indicate Lake Erie productivity has decreased. 

  

  

Lower Trophic Protocol Review 

 

In 2013-2014, the FTG conducted a review of field and laboratory protocols to determine the degree 

of adherence to the original protocols. That review revealed some degree of drift from compliance. 

A primary reason for drift in field methods was development of new technologies (e.g., integrated 

tube samplers, continuously-recording sondes for dissolved oxygen, nutrients, etc.). In 2015 

standard protocols will be re-established, a metadata document will be developed to track 

changes/revisions to the protocols, and a time frame for subsequent reviews will be established.  
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Table 1.0.1.  Ranges of selected lower trophic indicators for each trophic class and associated fish 

community (Leach et al. 1977; Ryder and Kerr 1978).  

  

 
 

 

 

 

 

Table 1.0.2.  Measures of key lower trophic indicators and current trophic class, by basin, from 

Lake Erie, 2014.  The east basin is separated into nearshore and offshore. 

  

 
 

Trophic Class Phosphorus 

(µg/L)

Chlorophyll a 

(µg/L)

Transparency 

(m)

Harmonic Fish 

Community

Oligotrophic <9 <2.5 >6 Salmonids

Mesotrophic 9 - 18 2.5 - 5.0 3 - 6 Percids

Eutrophic 18 - 50 5.0 - 15 1 - 3 Centrarchids

Hyper-eutrophic >50 >15 <1 Cyprinids

Basin Phosphorus 

(µg/L)

Chlorophyll a 

(µg/L)

Transparency 

(m)

Trophic Class

West 26.5 6.4 2.3 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
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Figure 1.0.1.   Lower trophic level sampling stations in Lake Erie and Lake St. Clair.  Station 25 

was added in 2009. 

 

 
        

Figure 1.0.2.   Mean summer (June-August) surface water temperature (°C) at offshore stations, by 

basin in Lake Erie, 1999-2014.  Dark blue lines represent time-series average water 

temperature (1999-2012).  Data included in this analysis by basin and station: West - 

3, 6; Central ï 8, 10, 11, 13; East ï 16, 18, 19, 25.  
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Figure 1.0.3.   Summer (June-August) bottom dissolved oxygen (mg/L) concentrations for offshore 

sites by basin in Lake Erie, 1999-2014.  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: West - 3, 6; 

Central ï 8, 10, 11, 13; East ï 16, 18, 19, 25. 

            

           
 

Figure 1.0.4.  Mean chlorophyll a concentration (µg/L), weighted by month, by basin in Lake Erie, 

1999-2014. The east basin is separated into nearshore and offshore. Yellow shaded 

areas represent targeted trophic class range. For this analysis data from stations 3 

through 20, and 25 were included. 
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Figure 1.0.5.  Mean total phosphorus (µg/L), weighted by month, for offshore sites by basin in Lake 

Erie, 1999-2014. The east basin is separated into nearshore and offshore. Yellow 

shaded areas represent the targeted trophic class range. For this analysis data from 

stations 3 through 20, and 25 were included.              

 

                
           

Figure 1.0.6.  Mean summer (June-August) Secchi depth (m), weighted by month, by basin in Lake 

Erie, 1999-2014. 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 

through 20, and 25 were included.                 
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Figure 1.0.7.  Mean length of the zooplankton community sampled with a 63 µm plankton net in 

each basin of Lake Erie, 1999-2014.  The horizontal dashed line depicts 0.57 mm; the 

size below which predation by fish is considered to be intense (Mills et al. 1987, 

Johannsson et al. 1999).  For this analysis data from stations 3 through 6 and 9 

through 20 were included.  

 

                               
Figure 1.0.8.  Mean zooplankton biomass (mg/m

3
) by 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 through 6. Central basin includes stations 7 through14. East basin 

includes stations 15 through 20. Data excludes rotifers, and veligers. Harpacticoid 

zooplankton comprise a miniscule biomass for some years and are not included in the 

graph. 
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Charge 2:  Describe the status and trends of forage fish in each basin of Lake Erie. 

 

 2.1    Synopsis of 2014 Forage Status and Trends 

 

Eastern Basin  
 

¶ Total forage fish abundance increased during 2014; ranking 95th (2
nd

 highest) and 37th 

percentile (pctl) in New Yorkôs (NY) and Ontarioôs (ON) bottom trawl assessments, 

respectively 

¶ Age-0 Rainbow Smelt increased, highest ever in NY and about 5-times > ON index 

¶    Yearling-and-older (age-1+) Rainbow Smelt decreased to lowest (ON) or second lowest 

(NY) density  

¶    Young-of-the-year (Age-0) Yellow Perch density high in NY (77 pctl), moderate in ON 

(43 pctl) 

¶    Zero Age-0 Alewife were captured (NY and ON) 

¶    Age-0 Gizzard Shad abundance was low basin wide 

¶    Emerald Shiner density (all  age groups) was high in NY, low in ON 

¶    Spottail  Shiner remain at low densities throughout the east basin 

¶    Round Goby densities increased in most agency surveys; but remain below 10-year average 

 

Central Basin 

 

¶ Forage fish abundance similar to 2013 and slightly above average 

¶ Age-0 Yellow Perch abundance increased from 2013, but were below average 

¶ Age-0 Rainbow Smelt abundance is highest since 2008  

¶ Age-0 Emerald Shiner densities were above average for the last three years 

¶ Round Goby abundance increased slightly from 2013, but was below average 

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

 

West Basin 

 

¶ Forage abundance and biomass below average levels 

¶ Age-0 Gizzard Shad catches declined sharply from 2013, near 10- year mean 

¶ Age-0 and age-1+  Rainbow Smelt catches decreased and  remain below 10-year mean 

¶ Age-0 and age-1+  Emerald Shiner declined from 2013; below 10-year mean 

¶ Age-0 White Perch similar to 2013 levels; below 10-year mean  

¶ Round Goby abundance increased slightly in 2014; well below 10-year mean 

¶ Age-0 Yellow Perch and Walleye recruitment increased from 2013; both near (Walleye) or 

above (Yellow Perch) long-term mean; White Bass recruitment decreased and below long-

term mean 

¶ Size of age-0 Walleye, Yellow Perch, and White Perch were all near long term means; age-0 

White Bass and Smallmouth Bass were smaller than average 

¶ Fall Walleye diets showed reliance on Gizzard Shad and Emerald Shiners 
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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 Survey section of this report). During 2014, the NYSDEC and 

OMNRF continued long-term trawling programs in their respective jurisdictions that now 

span some 23 and 31 to 35 years, respectively. A total of 33 trawl tows were sampled across 

New York waters in 2014 and 110 trawl tows were completed in nearshore and offshore 

areas of Long Point Bay during Ontarioôs various trawl assessments (Figure 2.2.1). PFBC 

did not operate trawl gear in Pennsylvania waters of the east basin during 2014. 

Rainbow Smelt are the principal prey fish species of piscivores in the offshore waters of 

eastern Lake Erie and in 2014, Smelt (all ages) once again was the most abundant forage species 

captured in east basin jurisdictions (Table 2.2.1, Figure 2.2.2). The basin-wide increase was 

largely due to strong recruitment of the 2014 year class, which produced record high numbers of 

age-0 Rainbow Smelt in New York and above average numbers in Ontario. Young-of-the-year 

Rainbow Smelt mean density was 5.4-times greater in New York (5380/ha) than in Ontario 

(1002/ha). Yearling and older (age 1+) Rainbow Smelt abundance decreased in 2014 to record 

low density in Ontarioôs 31-year trawl index time series (4.6/ha) and second lowest density in 

New Yorkôs (24.2/ha) 23-year trawl survey history (Table 2.2.1). Mean length of age-0 (54 mm 

FL) and age-1 (103 mm FL) Rainbow Smelt decreased slightly in 2014; yearlings were about 

average length, whereas age-0 smelt were the third smallest observed in Ontarioôs trawl 

assessment (Figure 2.2.3). 

The contribution of non-smelt fish species to the forage fish community of eastern Lake 

Erie was dominated in 2014 by Emerald Shiner, Round Goby, and Trout-Perch in New York 

and by Round Goby in Ontario (Table 2.2.1).  Numeric abundance of these forage fish species 

in 2014 were below average except for Emerald Shiners, which ranked third highest since 1992 

in New Yorkôs trawl survey (1315/ha, all ages). In sharp contrast, Emerald Shiners (all ages) 

were far less abundant in Ontario (5.4/ha, all ages) where the 2014 abundance index ranked 

second lowest since 1992. Spottail  Shiner abundance remained low throughout all  eastern basin 

regions in 2014 (Table 2.2.1). Not a single age-0 Alewife was captured by trawl in Ontario or 

New York and Age-0 Gizzard Shad abundance was low throughout the east basin in 2014. Trout-

Perch density in New York decreased for a third consecutive year to 63 fish/ha compared to a 

long-term average (1992-2013) of 596 fish/ha. 

Round Goby emerged as a new species among the eastern basin forage fish community 

during the late 1990ôs.  Round Goby numbers continued to increase at a rapid rate and by 2001 

were the most or second 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 2007, and variable and decreasing after 2007.  Goby 

abundance during 2014 increased in most east basin trawl assessments, but in general remained 

well below average density (Table 2.2.1). 

 

 2.3    Central Basin   (J. Deller and M. Hosack) 
 

Routine bottom trawl surveys in the central basin began in Pennsylvania in 1982 and in Ohio 

in 1990 to assess age-0 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 trawl locations range from 5 to 

>20 m depth.  Ohio West covers the area from Lorain to Fairport Harbor.  Ohio East covers the area 
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from Fairport Harbor to the Pennsylvania state line.  The Pennsylvania survey covers the area from 

the Pennsylvania state line to Erie, PA.  In 2014, a total of 20 trawl tows were completed in the 

central basin, 12 in Ohio East, and 8 in Ohio West.  A complete central basin trawl survey would 

consist of 63 trawl tows, six in Pennsylvania, 24 in Ohio East and 33 in Ohio West.  In 2014, 

Pennsylvania was unable to conduct a trawl survey and Ohioôs research vessel, R/V Grandon, was 

unavailable for most of the survey due to hull and engine repairs. 

In 2014, overall forage abundance in the Ohio waters was similar to forage densities in 

2013, and were above average for the 25 year survey (Figure 2.3.2).  Declines in the soft-rayed and 

clupeid forage groups were offset by an increase in the density of Rainbow Smelt.  Within the 

spiny-rayed group an increase in age-0 Yellow Perch densities offset a decrease in age-0 White 

Perch from 2013.   

Trends in Rainbow Smelt abundance were not consistent across central basin surveys.  

Young-of-the-year Rainbow Smelt indices increased in Ohio waters from 2013, and were almost 3 

times higher than average (Table 2.3.1).  The 2014 age-0 cohort is the largest since 2008 in Ohio 

waters.  Yearling-and-Older Rainbow Smelt indices increased in the Ohio West survey, but 

decreased in the Ohio East survey compared to 2013 (Table 2.3.2).  Indices in both surveys were 

well below average, with the Ohio East index being the lowest in the 10-year time series.  

  In 2014, age-0 Emerald Shiner indices were the second (Ohio West) and third (Ohio East) 

highest in the 10-year time series (Table 2.3.1).  Young-of-the-year Emerald Shiner indices have 

generally been above average for the last three years.  Despite high age-0 cohorts in the Ohio west 

survey, age-1+ indices in 2014 declined for the second year in a row (Table 2.3.2).  The Ohio West 

index is the third lowest in the 10-year time series.  The Ohio East index increased from 2013 and 

was slightly above average.   

Round Goby first appeared in central basin trawl surveys in Ohio in 1994 and in Pennsylvania 

by 1997.  Generally, densities of this exotic species have tended to be higher in eastern relative to 

western areas of the basin.  This pattern was observed again in 2014 for both age-0 and age-1+ 

Round Goby Ohio indices.  The Ohio East indices increased from 2013, but were below average. 

The Ohio West indices decreased from 2013 and were the lowest in the 10-year time series.  

Density of both age-0 and age-1+ have been below average since 2012 in Ohio waters.    

Young-of-the-year Gizzard Shad patterns were more typical of historic patterns in 2014 with 

higher densities occurring in Ohio West relative to Ohio East (Table 2.3.1).  Gizzard Shad indices 

decreased in Ohio surveys from 2013.  Indices in both surveys were well below average with Ohio 

West ranked fifth and Ohio East ranked fourth highest in the 10-year time series.  Young-of-the-

year Alewives are not routinely captured in Ohio and Pennsylvania trawl surveys and were not 

encountered in either of Ohioôs survey areas.   

Yellow Perch age-0 indices increased in both Ohio surveys and were average in Ohio West 

and below average in Ohio East (Table 2.3.1).  Since 2005, Yellow Perch cohorts in the central 

basin have tended to be strongest in the east relative to the west.  Yearling-and-older 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 age-0 and age-1+, declined in Ohio surveys in 2014.  The only 

Ohio index that was not the lowest in the 10-year time series was age-0 in 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 program was developed to measure 

basin-wide recruitment of percids, but has been expanded to provide basin-wide community 

abundance indices.  In 1992, the Interagency Index Trawl Group (ITG) recommended that the 

Forage Task Group (FTG) review its interagency trawling program and develop standardized 

methods for measuring and reporting basin-wide community indices.  Historically, indices from 

bottom trawls had been reported as relative abundances, precluding the pooling of data among 

agencies.  In 1992, in response to the ITG recommendation, the FTG began the standardization and 

calibration of trawling procedures among agencies so that the indices could be combined and 

quantitatively analyzed across jurisdictional boundaries.  SCANMAR was employed by most Lake 

Erie agencies 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 results are applied to the 

ODNR vessel.  In 2002, ODNR began interagency trawling with the new vessel R/V Explorer II, 

and SCANMAR was again employed to estimate the net dimensions in 2003.  In 2003, a trawl 

comparison exercise among all western basin research vessels was initiated, 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 estimates basin-wide 

abundance of forage fish in the western basin using information from SCANMAR trials, trawling 

effort distance, and catches from the August interagency trawling program.  Species-specific 

abundance estimates (number/ha or number/m3) are combined with length-weight data to generate a 

species-specific biomass estimate for each tow.  Arithmetic mean volumetric estimates of 

abundance and biomass are extrapolated by depth strata (0-6m, >6m) to the entire western basin to 

obtain a FPC-adjusted, absolute estimate of forage fish abundance and biomass for each species.  

For reporting purposes, species have been pooled into three functional groups: clupeids (age-0 

Gizzard Shad and Alewife), soft-finned fish (Rainbow Smelt, Emerald and Spottail Shiners, other 

cyprinids, Silver Chub, Trout-Perch, and Round Gobies ), and spiny-rayed fish (age-0 for each of 

White Perch, White Bass, Yellow Perch, Walleye and Freshwater Drum). 

 Hypoxic conditions have been observed during previous years of interagency bottom trawl 

assessment in the west basin. Due to concerns 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 status.  Informed by literature (Eby and Crowder 2002, Craig and Crowder 2005) and 

field study (ODNR /OSU/USGS) concerning fish avoidance of hypoxic waters, an interim policy 

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 among task groups on the best way to handle this sort 

of variability in the estimation of year-class 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 distribution of fish species and life  

stages in Lake Erie. Please refer to the Habitat Task Group Report, section 2c, for current research 

on fish distribution changes in response to seasonal hypoxia (Habitat Task Group 2015).   
 

2014 Results 

 

 In 2014, hypolimnetic dissolved oxygen levels were not below the 2 mg per liter threshold at 

any site during the August trawling survey.  In total, data from 70 sites were used in 2014 (Figure 

2.4.1). 

 Total forage abundance was below average in 2014, lower than in 2013 (Figure 2.4.2).  

Spiny-rayed species increased 18% compared to 2013, while clupeids and soft-rayed species 

declined 76% and 49%, respectively.  Total forage biomass in 2014 decreased 26% (Figure 2.4.3). 

Relative biomass of clupeid, soft-rayed, and spiny-rayed species was 31%, 3%, and 66%, 

respectively, and differed from their respective historic averages of 29%, 7%, and 64%.  Spatial 

maps of forage distribution were constructed using FPC-corrected site-specific catches (number/ha) 

of the functional forage groups (Figure 2.4.4).  Abundance contours were generated using kriging 

techniques to interpolate abundance among trawl locations.  Clupeid catches were highest along the 

south shore, near Sandusky Bay.  Soft-rayed fish were most abundant near the mouth of the Detroit 

River and east of Pelee and Kelleyôs Islands.  Spiny-rayed abundance was highest in the central 

portion of the basin, near the Bass and Middle Sister Islands.  Relative abundance of the dominant 

species includes:  age-0 White Perch (53%), age-0 Gizzard Shad (20%), and age-0 Yellow Perch 

(20%). Total forage abundance averaged 4,276 fish/ha across the western basin, decreasing 46% 

from 2013, and residing below the long-term average (5,324 fish/ha). Clupeid density was 856 

fish/ha (average 1,163 fish/ha), soft-rayed fish density was 211 fish/ha (average 566 fish/ha), and 

spiny-rayed fish density was 3,209 fish/ha (average 3,595 fish/ha). 

 Recruitment of individual species is highly variable in the western basin.  Young-of-the-year 

Yellow Perch (860/ha) increased sharply relative to 2013, while age-0 Walleye abundance (29.1/ha) 

tripled (Figure 2.4.5); above and near long-term means, respectively.  Young-of-the-year White 

Perch (2,284/ha) remained near the 2013 abundance.  Young-of-the-year White Bass (18.7/ha) 

declined sharply and remains well below the long-term mean.  Age-0 Smallmouth Bass (0.2/ha) 

decreased, and remains below the long-term mean.  Young-of-the-year and age-1+ Rainbow Smelt 

decreased in 2014 (53.9/ha and 0.4/ha, respectively).  Young-of-the-year Gizzard Shad (855.5/ha) 

decreased relative to 2013, near the long-term mean, while age-0 Alewife were almost non-existent 

(Figure 2.4.6).  Catches of age-0 (2.9/ha) and age-1+ Emerald Shiners (51.5/ha) decreased, 

remaining below the long-term mean.  Catches of Round Gobies (43.7/ha) increased from 2013, and 

represents the fourth lowest abundance since their discovery in 1997.  Overall, 2013 catches of age-

0 and age-1+ Emerald Shiners decreased below long-term means (Figure 2.4.7).   
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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 Ontario,

New York, and Pennsylvania for the most recent 10-year period.  Indicies are reported as arithmetic mean number caught per hectare 

(NPH) for the age groups young-of-the-year (YOY), yearling-and-older (YAO), and all ages (ALL).  Long-term averages are reported

as the mean of the annual trawl indices for the most recent 10-year period (2004-2013) and for the two most recent completed 

decades. Agency trawl surveys are described below.  Pennsylvania FBC (PA-Fa) did not conduct a fall index trawl survey in 2006, 

2010, 2011, 2013, and 2014 and the 2008 survey was a reduced effort of four tows sampled in a single day. 

Age Trawl 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 1657.7 509.2 326.9 148.2 1293.0 991.3 1256.0 0.9 653.3 1391.5 431.7

Smelt YOY NY-Fa 5379.7 736.0 413.6 1580.4 1416.6 71.5 2128.9 2888.1 508.8 1259.7 1215.0 1524.9 1450.9

YOY PA-Fa NA NA 560.2 NA NA 47.7 15.1 260.2 NA 47.9 157.2 138.2 550.8

YAO ON-DW 4.6 165.3 367.8 277.1 222.7 1654.3 77.3 232.8 136.2 7.6 370.7 360.7 358.6

YAO NY-Fa 24.2 44.6 22.2 640.0 997.8 3010.0 546.5 178.3 162.9 395.2 862.2 753.4 581.6

YAO PA-Fa NA NA 22.3 NA NA 407.2 1.8 1006.3 NA 0.0 241.7 164.5 378.0

Emerald YOY ON-DW 2.9 58.7 438.3 70.3 117.6 54.8 16.0 29.3 452.3 645.7 190.3 463.2 52.3

Shiner YOY NY-Fa 512.9 127.6 94.3 2930.1 62.9 48.5 3.7 150.9 778.5 291.4 449.6 194.0 112.4

YOY PA-Fa NA NA 14.8 NA NA 1063.0 0.0 81.7 NA 0.5 193.3 264.8 41.0

YAO ON-DW 2.5 188.6 119.2 201.1 30.7 40.1 95.2 149.8 4200.3 139.0 605.5 819.0 37.7

YAO NY-Fa 801.8 65.4 93.8 1826.2 20.6 156.4 18.2 84.8 925.5 151.4 362.6 290.8 105.4

YAO PA-Fa NA NA 86.9 NA NA 1360.3 0.0 4713.1 NA 52.5 1035.5 710.4 14.5

Spottail YOY ON-OB 5.0 8.1 19.1 2.5 3.0 3.7 37.8 35.2 19.8 58.7 23.2 119.3 815.9

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 29.0 10.4 5.1 1.5 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 78.6 0.1 81.0 22.5 231.2

YOY ON-OB 0.0 26.1 6.0 6.8 0.0 1.9 11.9 44.6 711.8 11.0 82.2 82.1 88.5

YOY NY-Fa 0.0 218.2 183.8 12.4 15.4 0.0 5.6 22.2 30.3 27.7 52.0 94.2 52.0

YOY 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 47.6 18.9 13.3 0.4 86.5 34.6 1.4 1.7 27.3 21.3 7.5

Shad YOY ON-OB 0.4 0.3 20.0 3.4 3.8 0.0 4.0 22.0 28.7 1.9 8.5 7.6 13.4

YOY NY-Fa 0.6 3.8 4.7 15.0 40.9 5.3 10.8 11.7 14.2 3.7 11.1 11.9 4.3

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 18.3 36.5 157.3 20.2 431.5 34.6 91.9 99.8 89.5 74.3 29.3

YOY PA-Fa NA NA 380.0 NA NA 598.5 0.7 444.6 NA 51.2 245.8 256.0 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 All NY-Fa 63.3 148.8 338.9 654.3 461.6 516.6 996.4 562.2 520.3 1329.2 607.4 825.1 406.9

All PA-Fa NA NA 52.2 NA NA 558.8 0.6 156.9 NA 198.5 187.9 152.1 49.3

Round All ON-DW 0.5 14.5 129.0 125.4 9.7 43.6 452.6 973.2 93.3 66.9 223.2 235.9 0.0

Goby All ON-OB 98.5 76.3 68.0 103.3 67.6 91.2 63.4 73.9 32.7 28.0 69.9 86.9 0.1

All ON-IB 95.4 49.6 80.2 114.6 135.1 280.5 211.8 263.0 34.0 21.0 128.5 120.0 0.1

All NY-Fa 136.8 83.9 180.2 165.8 173.3 502.6 466.8 1293.2 846.7 702.7 551.0 654.4 1.0

All PA-Fa NA NA 31.6 NA NA 350.1 441.6 2043.8 NA 887.8 780.4 1094.6 38.7

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

Ontario Ministry of Natural Resources Trawl Surveys

ON-DW 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 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.

ON-OB 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 a 13-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.

ON-IB 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 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.

New York State  Department of Environment Conservation Trawl Survey

NY-Fa 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

PA-Fa 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. 

Year



18  

Table 2.3.1  Relative abundance (arithmetic mean number per hectare) of selected age-0 species 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 Fairport Harbor, OH.  Ohio 

East (OH East) is the area from Fairport Harbor, OH to the Ohio-Pennsylvania state line.  

PA is the area from the Ohio-Pennsylvania state line to Presque Isle, PA. 

 

-   The Pennsylvania Fish and Boat Commission was unable to sample in 2006, 2010, 2011 and 2014.  

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

Species Survey

Yellow OH west 7.7 43.9 8.3 151.0 31.5 1.6 41.1 10.3 69.2 8.9 37.7 37.4

 Perch OH east 1.9 156.2 17.0 177.8 52.8 0.5 96.3 15.1 134.4 8.9 49.1 66.1

PA  2.4 6.7 - 10.0 863.4 14.2 - - 487.2 27.8 - 201.7

 

White OH west 718.7 1,047.2 388.8 1,096.2 468.1 379.0 254.8 346.6 1,709.6 174.7 135.0 658.4

 Perch OH east 108.0 2,034.5 41.5 1,095.9 91.6 34.6 190.3 72.1 661.9 200.1 99.4 453.1

PA  2.4 42.3 - 17.8 199.0 146.5 - - 370.6 2.2 - 111.5

 

Rainbow OH west 415.9 8.7 69.6 78.4 735.7 267.8 776.2 29.8 84.4 126.0 747.8 259.3

smelt OH east 388.9 44.4 513.6 702.4 3,997.7 0.3 421.6 247.3 319.1 12.8 1,709.5 664.8

PA  20.9 15.9 - 35.1 552.2 23.4 - - 8.5 131.4 - 112.5

 

Round OH west 15.0 40.8 13.7 26.8 19.0 24.5 28.4 100.8 18.2 17.5 6.3 30.5

 Goby OH east 173.9 148.1 41.7 273.1 26.3 1.0 41.8 256.0 53.9 45.8 86.2 106.2

PA  1011.3 - - 227.8 227.1 72.2 - - 2.4 11.4 - 258.7

 

Emerald OH west 7.0 567.1 587.2 52.6 36.3 6.1 8.8 414.5 1144.7 2520.5 1369.3 534.5

Shiner OH east 0.8 279.8 1115.1 63.7 20.2 1.7 234.9 105.4 2188.5 306.2 650.1 431.6

PA  0.0 17.8 - 0.8 0.0 303.2 - - 0.0 31.7 - 50.5

 

Spottail OH west 0.0 0.1 0.0 2.1 3.4 0.4 0.0 0.6 0.0 0.0 2.5 0.7

Shiner OH east 0.0 1.1 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 3.1 0.0 0.0 0.0 0.0 0.0 0.0 52.1 0.0 5.5

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 5.1 - 1.1

 

Gizzard OH west 0.5 13.4 36.8 183.8 33.2 52.6 2.6 675.8 98.7 304.2 33.8 140.2

Shad OH east 0.3 15.7 27.7 15.5 63.1 3.9 8.5 4.2 28.7 39.5 7.3 20.7

PA  0.0 1.3 - 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 1.4 1.6 0.1 5.4 0.1 0.2 1.4 2.7 0.2 0.0 0.6 1.3

PA  6.7 0.3 - 10.9 126.1 28.1 - - 0.0 0.0 - 24.6

Year
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Table 2.3.2   Relative abundance (arithmetic mean number per hectare) of selected age-1+ species 

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 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 Ohio-Pennsylvania state line to Presque Isle, PA. 

 
-   The Pennsylvania Fish and Boat Commission was unable to sample in 2006, 2010, 2011 and 2014. 

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

Species Survey

Yellow OH west 224.2 19.2 4.6 20.7 53.4 20.2 11.9 6.3 7.4 34.9 15.4 40.3

 Perch OH east 45.2 132.3 11.9 37.0 26.4 139.4 12.4 55.5 23.3 109.5 24.2 59.3

PA  18.3 1.9 - 27.4 76.4 120.9 - - 100.1 75.0 - 60.0

 

White OH west 93.1 34.0 66.9 24.0 78.0 45.8 32.6 25.8 45.8 195.9 5.8 64.2

Perch OH east 27.0 20.1 34.7 16.8 36.6 282.3 44.8 49.8 7.7 546.9 4.4 106.7

PA  6.2 0.0 - 0.8 4.2 63.3 - - 6.8 18.6 - 14.3

 

Rainbow OH west 320.5 108.5 20.7 43.2 10.5 528.3 18.0 28.3 12.9 17.1 34.9 110.8

Smelt OH east 1,360.2 30.8 17.3 532.4 64.9 109.1 56.9 216.4 143.1 485.6 15.0 301.7

PA  9.9 2.6 - 10.7 3.5 408.0 - - 20.0 25.0 - 68.5

 

Round OH west 31.2 38.3 15.4 26.9 63.8 60.4 44.0 68.6 11.8 24.3 6.9 38.5

 Goby OH east 148.8 263.0 71.0 185.6 167.8 19.3 36.0 118.1 27.0 46.3 89.1 108.3

PA  767.0 206.7 - 361.1 326.6 75.9 - - 71.4 8.6 - 259.6

 

Emerald OH west 1.7 266.7 500.6 300.0 561.2 127.7 51.5 138.2 998.8 298.0 55.8 324.4

Shiner OH east 0.4 479.6 406.0 27.8 1,159.4 167.8 375.1 149.7 433.2 8.4 333.5 320.7

PA  0.0 123.0 - 769.5 28.0 171.5 - - 9.0 17.2 - 159.7

 

Spottail OH west 5.8 0.2 0.8 1.6 2.4 1.9 0.0 20.7 0.0 0.5 1.7 3.4

Shiner OH east 0.2 3.8 0.6 0.6 2.9 0.0 0.0 3.1 3.0 2.9 0.0 1.7

PA  0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0 - 0.0

 

Trout- OH west 10.8 17.1 7.5 4.2 3.3 0.9 0.7 3.3 1.6 3.3 0.6 5.3

perch OH east 7.7 76.2 4.3 6.7 8.4 1.5 5.0 7.9 11.7 1.0 0.4 13.0

PA  5.2 4.1 - 16.0 61.7 127.3 - - 30.4 9.6 - 36.3

Year
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Table 2.4.1.  Mean catch-per-unit-effort (CPUE) and fishing power correction factors (FPC) by vessel-species-age group 

combinations.  All FPCs are calculated relative to the R.V. Keenosay. 

 

Vessel Species 

Age 

group 

Trawl 

Hauls 

Mean 

CPUE 

(#/ha) FPC 95% CI 

Apply

rule 
a
 

R.V. Explorer Gizzard shad Age 0 22 11.8 2.362 -1.26-5.99 Y 

 Emerald shiner Age 0+ 50 67.8 1.494 0.23-2.76 Y 

 Troutperch Age 0+ 51 113.2 0.704 0.49-0.91 z Y 

 White perch Age 0 51 477.2 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 1012.2 0.933 0.62-1.24 N 

 Yellow perch Age 1+ 51 119.6 1.008 0.72-1.30 N 

 Walleye Age 0 51 113.7 1.561 1.25-1.87 z Y 

 Round goby Age 0+ 51 200.3 0.423 0.22-0.63 z Y 

 Freshwater 

drum 

Age 1+ 51 249.1 0.598 0.43-0.76 z Y 

R.V. Gibraltar Gizzard shad Age 0 29 14.2 1.216 -0.40-2.83  Y 

 Emerald shiner Age 0+ 43 51.3 2.170 0.48-3.85 Y 

 Troutperch Age 0+ 45 82.1 1.000 0.65-1.34 N 

 White perch Age 0 45 513.5 0.959 0.62-1.30 N 

 White bass Age 0 45 21.9 1.644 0.00-3.28 Y 

 Yellow perch Age 0 45 739.2 1.321 0.99-1.65 Y 

 Yellow perch Age 1+ 45 94.6 1.185 0.79-1.58 Y 

 Walleye Age 0 45 119.2 1.520 1.17-1.87 z Y 

 Round goby Age 0+ 45 77.4 0.992 0.41-1.57 N 

 Freshwater 

drum 

Age 1+ 45 105.2 1.505 1.10-1.91 z Y 

R.V. Grandon Gizzard shad Age 0 29 70.9 0.233 -0.06-0.53 z Y 

 Emerald shiner Age 0+ 34 205.4 0.656 -0.04-1.35 Y 

 Troutperch Age 0+ 35 135.9 0.620 0.42-0.82 z Y 

 White perch Age 0 36 771.4 0.699 0.44-0.96 z Y 

 White bass Age 0 36 34.9 0.679 0.43-0.93 z Y 

 Yellow perch Age 0 36 1231.6 0.829 0.58-1.08 Y 

 Yellow perch Age 1+ 36 123.4 0.907 0.58-1.23 Y 

 Walleye Age 0 36 208.6 0.920 0.72-1.12 Y 

 Round goby Age 0+ 36 161.8 0.501 0.08-0.92 z Y 

 Freshwater 

drum 

Age 1+ 36 58.8 2.352 1.51-3.19 z Y 

R.V. Musky II Gizzard shad Age 0 24 8.8 1.885 -1.50-5.26 Y 

 Emerald shiner Age 0+ 47 32.3 3.073 0.36-5.79 Y 

 Troutperch Age 0+ 50 62.4 1.277 0.94-1.62 Y 

 White perch Age 0 50 255.7 2.091 1.37-2.81 z Y 

 White bass Age 0 46 8.4 4.411 0.90-7.92  Y 

 Yellow perch Age 0 50 934.0 1.012 0.77-1.26 N 

 Yellow perch Age 1+ 50 34.9 3.452 1.23-5.67 z Y 

 Walleye Age 0 50 63.7 2.785 2.24-3.33 z Y 

 Round goby Age 0+ 49 66.9 1.266 0.39-2.14 Y 

 Freshwater 

drum 

Age 1+ 49 1.6 93.326 48.39-138.26 z Y 

z - Indicates statistically significant difference from 1.0 (Ŭ=0.05); 
 a
 Y means decision rule indicated FPC application was 

warranted; , N means decision rule indicated FPC application was not warranted 
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Figure 2.2.1 Locations sampled with standard index bottom trawls by Ontario (OMNRF) and New 

York (NYSDEC) to assess forage fish abundance in eastern Lake Erie during 2014. 
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Figure 2.2.2  Mean density of prey fish (number/ha) by functional group in the Ontario and New 

York waters of the eastern basin, Lake Erie, 1990-2014. 



23  

                               
Figure 2.2.3  Mean fork length of age-0 and age-1 Rainbow Smelt from OMNRF index trawl surveys 

in Long Point Bay, Lake Erie, October 1984 to 2014. 

 

                
 

Figure 2.3.1  Locations sampled with index bottom trawls by Ohio (ODNR) to assess forage fish 

abundance in central Lake Erie during 2014.  Pennsylvania (PFBC) was not able to 

conduct a trawl survey in 2014 
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Figure 2.3.1 Mean density of prey fish (number/hectare) by functional group in the Ohio waters of   

the central basin, Lake Erie, 1990-2014. 

             

                              
Figure 2.4.1.   Trawl locations for the western basin interagency bottom trawl survey, August 2014 

         

 

 


