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Charge 1: Coordinate annual standardized cold-water assessment among all eastern basin agencies 
and report upon the status of the cold-water fish community  

 
Jim Markham (NYSDEC) and Matt Heerschap (OMNRF) 

 
East Basin Coldwater Assessment Program 

Two cold water assessments are conducted each year: the inter-agency August Coldwater Assessment (hereafter 
referred to as the ñColdwater Assessment Surveyò) in New York, Ontario, and Pennsylvania waters of the eastern basin, 
and the Ontario Partnership Index Fishing Program (hereafter referred to as the ñPartnership Surveyò) in Ontario waters. 

 
The Coldwater Assessment Survey was redesigned in 2020 to provide better coverage of the entire east basin cold 

water habitat, decrease the number of required samples, and maintain comparable metrics between survey 
methodologies. The previous survey conducted since 1986 was a stratified, random transect approach using bottom set 
gill nets during the month of August. Specific details of this design and net configurations can be found in earlier versions 
of this report. This design divided the eastern basin of Lake Erie into eight sampling areas (A1-A8) with 13 transects per 
area (Figure 1). On any given transect, the first net gang (net #1) was fished parallel to shore (on contour) at a depth of 8-
10 feet below the 10oC isotherm. Each of the three successive nets gangs (nets #2-4) were set on contours along the 
transect in a deeper direction at increments of 5.0 feet greater depth or 0.5 miles distance from the previous gang, 
whichever occurred first. The placement of the fifth gang (net #5) was 50 feet deeper than the shallowest gang (net #1) or 
1.0 mile distant from net #4, whichever occurred first. Typical effort was 130 standard assessment net gangs per year. 
This survey design resulted in over sampling of the area directly adjacent to the 10oC isotherm and a complete lack of 
sampling in offshore waters (Figure 1. A).   

 
The new survey continues to occur during August each year following stratification, covers a similar sampling area, 

and employs the same gill net configuration previously used (Figure 1.B). A 2.5 minute grid system is used for random 
selection of netting locations as opposed to the transect approach, and the previous areas A1-A8 are combined into four 
jurisdictional areas (NY: A1, A2; PA: A3, A4; ON East: A5, A6; ON West: A7, A8). Netting sites are divided into two groups 
ï standard assessment nets and offshore assessment nets. The standard assessment nets are set in grids located in 
similar areas to the previous assessment survey. Two net gangs in each randomly chosen standard assessment grid are 
set following the standard procedures for net #1 (i.e. 8-10 ft. deeper than the 10oC isotherm) and net #3 (10 ft deeper than 
net #1). If the depth and temperature criteria were to fall outside of the standard assessment grid (i.e. shallower or 
deeper), then nets would be moved to the adjacent grid to the north or south following the protocols. These nets are set 
parallel to the shoreline but otherwise can be placed anywhere within the grid following the traditional protocol for 
temperature and depth. Additional net gangs are set in randomly selected offshore grids (offshore assessment nets). Nets 
in these areas are set in any location within the selected grid but in a direction consistent with the bottom contour. 
Targeted effort varies for each jurisdiction (NY: 16 assessment, 16 offshore; PA: 12 assessment, 12 offshore; ON East 
and ON West: 12 assessment, 13 offshore each). Altogether, a total of 52 standard assessment nets and 54 offshore 
assessment nets are targeted for a complete survey each year. 

 
Prior to the re-design of the survey, an analysis comparing catch-per-effort (CPE) trends for lake trout, burbot, and 

lake whitefish from all standard assessment nets versus just nets #1 and #3 between 1985 and 2018 was performed 
(Figure 2). The goal of this analysis was to determine the feasibility of using these two nets for comparison to the long-
term data series. The results of the analysis indicated a strong relationship for both Lake Trout and Burbot, and a 
comparable but slightly weaker relationship for Lake Whitefish. The weaker relationship for lake whitefish was not 
unexpected given the patchy distribution and high variability in catches for this species in this survey, and higher catches 
of lake whitefish occurring in nets closer to the thermocline. As a result of this analysis, abundance indices (i.e. catch per 
unit effort (CPE)) for all three species will only use data from standard assessment nets (nets #1 and #3) for comparison 
to the long-term data series; a new abundance index will be developed utilizing all netting locations (i.e. both standard and 
offshore assessment netting). Unless indicated, all other data metrics use data from all collected fish regardless of 
sampling location. Biased sets due to temperature shifts or other issues were deleted from abundance index calculations 
but are otherwise used for age, growth, diet, and wounding statistics. 

 
The Partnership Survey is a lake wide gill net survey of the Canadian waters that has provided a spatially robust 

assessment of fish species abundance and distribution since 1989. The Partnership Survey uses suspended and bottom 
set gill nets. 
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All sampled Lake Trout are examined for total length, weight, sex, maturity, fin clips, and wounds by Sea Lamprey. 
Snouts from each Lake Trout are retained and coded-wire tags (CWT) are extracted in the laboratory to accurately determine 
age and genetic strain. Otoliths and genetic samples are also retained when the fish is not adipose fin-clipped or does not 
contain a CWT. Stomach content data, if examined, are usually collected as on-site enumeration or from preserved samples.  
Sampling was conducted in all jurisdictions in 2020 (Figure 1.B). Total sampling effort was 52 standard assessment nets 
and 42 offshore assessment nets (94 sets total). Offshore assessment nets were not set in Pennsylvania waters due to boat 
issues. 

 

 

 

FIGURE 1. Standard sampling areas (A1-A8) used for assessment of assessment of cold water species in the 
eastern basin of Lake Erie in 2017-2019 (A) and 2020 (B). Green circles (A and B) represent the location of all 
standard assessment nets set in each sampling area; blue squares (B only) represent new offshore assessment 
netting locations randomly selected from a 2.5-minute grid system. 
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FIGURE 2. Comparison of Lake Trout, Lake Whitefish, and Burbot CPE using all standard assessment nets and only nets 
#1 and #3 including confidence limits (2 SEôs), 1985-2018 (left side graphs), and plot of CPE for all nets versus nets #1 and 
#3 by year (right side). 
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1.1 Report on the status of the Lake Whitefish fishery. 
 

Andy Cook (OMNRF), Brian Schmidt (ODW), John Deller (ODW), and Megan Belore (OMNRF) 
 
Commercial Harvest 

The total harvest of Lake Whitefish in Lake Erie during 2020 was 191,556 pounds (Figure 1.1.1).  Ontario accounted 
for 84% of the lake-wide total, harvesting 160,580 pounds, followed by Ohio (16%; 30,973 pounds) and Pennsylvania 
(<1%; 3 lbs).  Lake Whitefish were not harvested in New York or Michigan waters during 2020 (Figure 1.1.2).  Total Lake 
Whitefish harvest in 2020 increased 67% from 2019.  Lake Whitefish harvest in Ontario doubled in 2020 relative to 2019 
whereas Ohioôs harvest during 2020 and 2019 were approximately the same.  Pennsylvaniaôs negligible harvest in 2020 
dropped from 2,286 lbs in 2019.  

 
Ontarioôs harvest in 2020 represented 58% of the quota (275,000 pounds).  Almost all (>99%) of Ontarioôs 2020 Lake 

Whitefish were harvested in gill nets.  The remaining harvest of 390 pounds was caught in trawls targeting Rainbow 
Smelt.  The largest fraction of Ontarioôs Whitefish harvest (87%) was caught in the west basin (Ontario-Erie statistical 
district OE-1) followed by OE-2 (11%), with the remaining harvest distributed eastward among statistical districts OE-3 
(1%), OE-4 (<1%) and OE-5 (<1%; Figure 1.1.2).  Maximum harvest in 2020 was distributed west of Pelee Island (Figure 
1.1.2). Harvest in OE-1 from October to December represented 85% of Ontarioôs Lake Whitefish harvest.  Peak harvests 
occurred in OE-1 during November (53,767 pounds) and December (60,929 pounds); only 2% of OE-1 harvest occurred 
from January to June. The largest fractions of Whitefish harvested in the central basin (OE2, OE3) were taken during fall 
months. Only 1,467 pounds of Lake Whitefish were landed in eastern Lake Erie (OE-4 and OE-5) in 2020 with 73% of 
harvest from gill nets and 27% of harvest from commercial trawls. There was no reported effort targeting Lake Whitefish 
during 2020 in Ontario waters of Lake Erie.  Lake-wide, Ontarioôs Lake Whitefish harvest came from fisheries targeting 
Walleye (93%), White Bass (6%), White Perch (1%), Yellow Perch (<1%) and Rainbow Smelt (<1%). An additional 77 
pounds of Lake Whitefish were surrendered to MNRF that included Whitefish with acoustic tags and fish of unmarketable 
size. 

 

   

FIGURE 1.1.1.  Lake Whitefish total harvest from 1987-2020 by jurisdiction in Lake Erie. Pennsylvania 
ceased gill netting in 1996.  Ontario quota is presented as a dashed line. 
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As there was no reported targeted gill net harvest or effort in 2020, Ontario annual lake-wide commercial catch rates 

are presented in three forms (Figure 1.1.3). Along with a time series of targeted catch rates (kg/km) lacking 2014-2020 
data, catch rates are presented based on all large mesh (>=76 mm or 3ò) gill net effort (kg/km) and large mesh gill net 
effort with Lake Whitefish in the catch (kg/km; the latter excludes zero catches). Catch rates based on all large mesh effort 
and effort with Lake Whitefish in the catch during 2020 increased by 89% and 35% from 2019, respectively. Although 
Whitefish harvest rates showed modest improvement in 2020, harvest rates were less than half of the time series 
averages (1998-2020) for both metrics. 

 
All Lake Whitefish harvested in Ohio waters during 2019 came from commercial trap nets. Ohio Lake Whitefish 

harvest in 2020 (30,973 pounds) was distributed among the west (O-1 89%) and central basins (O-2 3%; O-3 8 %). Lake 
Whitefish were harvested from 1,643 trap net lifts (zero catches excluded) in 2020, with lifts distributed among District 1 
(O-1) (52%), District 2 (O-2) (23%) and District 3 (O-3) (25%), respectively. Trap net harvest was greatest in November 
(87% or 26,878 lbs) in O-1 followed by June (1,344 lbs or 4%) and July (1,065 lbs or 3%) in O-3 and May in O-2 (3% or 
918 lbs). Trap net catch rates (18.9 lbs / lift) in Ohio increased 36% in 2020 from 2019 but remained below the mean (29.6 
lbs/lift 1996-2020) (Figure 1.1.4). The majority (83%) of Lake Whitefish harvest in Ohio during 2020 was taken east of 
Maumee Bay from grids 902 and 802 (Figure 1.1.2). Catch rates in grid 802 (143 lbs / lift) were the second highest 
observed in that grid from 2005-2020.  Whitefish harvest in Pennsylvania during 2020 was negligible (3 lbs), with a 
corresponding low catch rate (Figure 1.1.4). 

  
FIGURE 1.1.2.  Commercial harvest of Lake Whitefish in Lake Erie during 2020 by 5-minute (Ontario) and    
10-minute (U.S.) grids.   
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Ontarioôs west basin fall harvest in 2020 was comprised of ages 5 to 23 with age 5 (2015 cohort) representing the 

majority of Lake Whitefish harvested (Figure 1.1.5). The age composition of Lake Whitefish harvested in U.S. waters was 
not assessed in 2020.  

 
The landed value of Whitefish in Ontario during 2020 was $224,961 or $ 1.40 / lb CDN. The landed weight of roe from 

Ontarioôs 2020 Lake Whitefish fishery was 1,857 pounds, most (74%) of which was collected from the west basin during 
November. The remainder of roe was collected from October and December in the west basin, and October to December 
in the west-central basin. The approximate landed value of the roe was $ 5,485 or $ 2.95 / lb CDN. 

 
 Assessment Surveys 
 

Gill net assessment of Lake Whitefish in Lake Erie include Cold Water Assessment (CWA) netting in New York, 
Ontario and Pennsylvania waters of the east basin and Ontarioôs Partnership gill net survey covering the east basin, 
Pennsylvania Ridge and central basin. Partnership survey catch rates were pooled despite differences in thermal 
stratification, and migratory behavior when east and central basin surveys occur. The necessity of combining the 
Partnership surveys arises from variable, low catches observed among all basin-specific surveys. Partnership catch rates 
in 2020 were based on 110 sites with 220 gangs fished on bottom and at standard canned depths.   

 
Lake Whitefish catch rates in CWA nets fished on bottom at standard stations (52 lifts) during 2020 (0.87 LWF/lift) 

decreased from 2019 (1.76 LWF/lift) and was ranked as the 43rd percentile over the 36-year time series 1985-2020 
(Figure 1.1.6). The CWA catch rate in 2020 exceeded 2013-2017 indices (Figure 1.1.6). Among interagency CWA surveys 
in 2020, catch rates were highest in New York (2.25 LWF/lift), followed by Ontario (0.46 LWF/lift) and Pennsylvania (0 
LWF/lift). ).  Lake Whitefish captured in the Ontario CWA survey ranged in age from 1 to 16 with age 2 (2018 year class) 
most abundant (N=11) (Figure 1.1.7). Adult Lake Whitefish caught during the 2020 CWA survey exhibited the highest A1-
3 and A4 wounding rates since 2001. All Whitefish with wounds were caught in U.S. waters. 

FIGURE 1.1.3.  Lake-wide Ontario annual commercial large mesh gill net catch rates according to three 
forms of effort.  Targeted Lake Whitefish catch rate (kg/km; left axis), catch rate relative to all large mesh 
gillnet fished (kg/km; right axis), and catch rates from large mesh effort with Lake Whitefish in the catch 
(kg/km; right axis).  No targeted Lake Whitefish effort or harvest was reported in 2014 - 2020. 
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FIGURE 1.1.4.  Lake Whitefish commercial trap net catch rates in Ohio and Pennsylvania 
(pounds per lift), 1996-2020.  Zero harvest for PA in 2011-2014.   

FIGURE 1.1.5.  Ontario fall commercial Lake Whitefish harvest age composition in statistical 
district 1, 1986-2020, from effort with gill nets Ó3 inches, October to December. N=109 in 2020.  
Ages 7+ includes Whitefish ages 7 and older.  
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Partnership catch rates of Lake Whitefish ages 0 to 2 was 0.08 LWF/gang in 2020, a slight increase from 2019 (Figure 

1.1.6).  Catch rates for age-3 and older Lake Whitefish caught in 2020 Partnership surveys climbed to 0.15 LWF/gang 
from 0.05 LWF/gang in 2019 (Figure 1.1.6). Lake Whitefish were caught in index nets (48) and auxiliary gear (1) 
throughout Lake Erie in 2020, excluding the west basin survey. The age composition observed in Partnership index gear 
ranged from ages 0 to 17, with age-5 (42%; 2015 year class), age-1 (23%; 2019 year class), age-3 (10%; 2017 year 
class) and age-2 (8%; 2018 year class; Figure 1.1.7) most abundant.  Of 49 Lake Whitefish examined, none exhibited Sea 
Lamprey scars or wounds in 2020.  

  

Although a summary is not presented here, the Pennsylvania nearshore gill net index in 2020 caught 9 Lake Whitefish 

consisting of ages-5 (67%), 6 (11%) and-7 (22%) (Figure 1.1.7).    

 
Trawl surveys in Ohio waters of the central basin of Lake Erie (Ohio Districts 2 and 3 combined) encounter juvenile 

Lake Whitefish. June and October catch rates are presented in Figures 1.1.8 and 1.1.9 as indicators of year class 
strength.  In 2020, trawls were not completed during June. Ages 0 and 1 Lake Whitefish were present at low densities 
(0.04 /ha, 0.02 / ha respectively) during the October central basin survey (Figures 1.1.8 and 1.1.9). 
 

Pennsylvania bottom trawl surveys from May to November also describe year class strength Lake Whitefish as 

juveniles. Juvenile Lake Whitefish trawl indices experienced record highs during the 1980s and 1990s that have not been 

observed since (Figures 1.1.8 and 1.1.9). YOY and yearling Lake Whitefish were not caught in 2020 trawls. 

 

New Yorkôs east basin trawl survey in 2020 did not catch any YOY Lake Whitefish (Figure 1.1.8). During some years, 

Lake Whitefish were encountered in Ontarioôs deep, offshore fall bottom trawl assessment in Outer Long Point Bay, 

however, in 2020, juvenile Lake Whitefish were not caught in the Long Point Bay survey. 

FIGURE 1.1.6.  Catch per effort (number fish/lift) of Lake Whitefish caught in standard coldwater 
assessment gill nets (CWA) in New York, Ontario and Pennsylvania waters, weighted by number of 
lifts (blue area).  Partnership index catch rates (WF/gang) for ages 0-2 (dots) and ages 3 and older 
(squares) are plotted on the second Y axis. 
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FIGURE 1.1.7.  Age-frequency of Lake Whitefish collected from Cold Water Assessment (CWA) 
gill net surveys and Ontario Partnership index, and Pennsylvania Nearshore assessment in 2020 
(N=11, 48 and 9 respectively). CWA ages are incomplete due to COVID restrictions. 

FIGURE 1.1.8. Age 0 Lake Whitefish catch per hectare in Ohio (central basin during June ï 
OHTRL0_JN, October ï OHTRL0_O), Pennsylvania (PA) and New York (NY) fall assessment 
trawls. Ohio data are means for October trawls in District 2 and 3. Pennsylvania did not 
conduct trawls during 2018. Ohio did not trawl in June 2020. 
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Stock Discrimination - Genetics  
 

A pilot study investigating genetic differences in Lake Whitefish is ongoing for Lake Erie. In 2019 and 2020, scientists 
from USGS, OMNRF, and NYSDEC collected 127 whitefish genetic samples from all three basins of Lake Erie. Samples 
were shipped to University of Wisconsin ï Milwaukee where DNA was extracted and genotyped using RAD Capture 
sequencing (Ali et al. 2016) and previously developed bait panel. Analysis is ongoing, however preliminary results indicate 
that there may be at least two genetically distinct spawning stocks of Whitefish in Lake Erie. Additional evaluation of 
genotype data has identified several outlier loci that appear to differentiate samples collected in the eastern and western 
basins of Lake Erie. The presence of highly differentiated markers mean that local adaptation could play a role in shaping 
Lake Whitefish population structure. Together, these results suggest that development of genetic resources, such as a 
larger scale population genetic assessment or a GT-seq panel, would provide additional insight into Lake Whitefish 
connectivity and recruitment in Lake Erie. 

 
Growth, Diet and Health 

Trends in condition are presented for Lake Whitefish sampled by agencies in relation to historic Lake Whitefish 
condition reported by Van Oosten and Hileôs (1947). In 2020, samples were combined from commercial and survey data 
from Ontario and Ohio according to the following selection criteria: ages 4 and older collected from Oct-Dec, excluding 
spawning and spent fish. In 2020, female and male mean condition factors were above their respective historic means 
(Figure 1.1.10).  Mean gonadosomatic index (GSI) of mature females with developing or fully developed ovaries in 2020 
was 0.17 (Std=0.02 N=10). 

 
Stomach contents from 13 Lake Whitefish caught in Ohio waters of Lake Erie during October 2020 were examined. 

Dry weights of Lake Whitefish diets contained isopods (77.7%), Sphaeriidae (9.8%), Daphnia (7.3%) and chironomids 
(5.0%). 

 
Lake Whitefish in Lake Erie exhibit a high prevalence of Digenean heart cysts from Icthyocotylurus erraticus (CWTG 

2018).  In 2020, 97% of Lake Whitefish examined from Ontario commercial samples had heart cysts while 79 % of 

FIGURE 1.1.9.  Age 1 Lake Whitefish trawl catch rates (number per ha) in Ohio waters during 
June (dotted line) and October (circles) and in Pennsylvania (PATRL1) waters (squares).  
Pennsylvania 1991 value (9.2) exceeds maximum axis value.   Pennsylvania did not trawl in 
2018.  Ohio did not trawl in June 2020. 


