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Protocol for Use of Coldwater Task Group Data and Reports

The Lake Erie Coldwater Task Group (CWTG) uses standardized methods, equipment,
and protocols as much as possible; however, data, sampling and reporting methods do vary
across agencies. The data are based upon surveys that have limitations due to gear, depth,
time, and weather constraints that are variable from year to year. Any results or conclusions
must be treated with respect to these limitations. Caution should be exercised by outside
researchers not familiar with each agency’s collection and analysis methods to avoid
misinterpretation.

The CWTG strongly encourages outside researchers to contact and involve the CWTG
members in the use of any specific data contained in this report. Coordination with the CWTG
can only enhance the final output or publication and benefit all parties involved. Any CWTG
data or findings intended for outside publication must be reviewed and approved by the CWTG
members. Agencies may require written permission for external use of data, please contact the
agencies responsible for the data collection.
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2007 — 2008 Coldwater Task Group Charges

Coordinate annual standardized lake trout assessment among all eastern
basin agencies and report upon the status of lake trout rehabilitation.

Continue to assess whitefish age structure, growth, diet, seasonal
distribution and other population parameters.

Continue to assess burbot age structure, growth, diet, seasonal
distribution and other population parameters.

Continue to participate in the IMSL process on Lake Erie to outline and
prescribe the needs of the Lake Erie sea lamprey management program.

Maintain an annual interagency electronic database of Lake Erie salmonid
stocking and current projections for the STC, GLFC and Lake Erie agency
data depositories.

Report on the status of rainbow trout in Lake Erie, including stocking
numbers, strains being stocked, academic and resource agency research
interests, and related population parameters, including growth, diet and
exploitation.

Prepare Lake Erie Herring Management Plan. Review ecology and history
of this species and assess potential for recovery. Prepare an information
paper for LEC recommending numbers needed for stocking for hatchery
rearing considerations.

Revise Lake Trout Management Plan.



Background

The Coldwater Task Group (CWTG) is one of several technical groups under the Lake Erie Committee
(LEC) that addresses specific charges related to the fish community. The group was originally formed in
1980 as the Lake Trout Task Group with its main functions of coordinating, collating, analyzing, and
reporting of annual lake trout assessments among Lake Erie’s five member agencies, and assessing the
results toward rehabilitation status. Restoration of lake trout into its native eastern basin Lake Erie habitat
began in 1978, when 236,000 surplus yearlings were obtained from a scheduled stocking in Lake Ontario.
Similar numbers of yearlings were also available for Lake Erie in 1979. In 1982, the U.S. Fish and
Wildlife Service (USFWS), in cooperation with the Pennsylvania Fish and Boat Commission (PFBC) and
the New York State Department of Environmental Conservation (NYSDEC), committed to annually
produce and stock at least 160,000 yearlings in Lake Erie and monitor lake trout restoration in the eastern
basin.

A formal lake trout rehabilitation plan was developed in by the newly-formed Lake Trout Task Group in
1985 (Lake Trout Task Group 1985) that defined goals and specific quantitative objectives for restoration.
A draft revision of the plan (Pare 1993) was presented to the LEC in 1993, but the revision was never
adopted by the LEC because of a lack of consensus regarding the position of lake trout in the Lake Erie
fish community goals and objectives (FCGOs; Cornelius et al. 1995). A revision of the Lake Erie FCGOs
was completed in 2003 (Ryan et al. 2003) and identified lake trout as the dominant predator in the
profundal waters of the eastern basin. A revision of the Lake Trout Management Plan is a part of the
current charges to the Task Group.

The Lake Trout Task Group developed into the CWTG in 1992 as interest in the expanding burbot and
lake whitefish populations, as well as predator/prey relationships involving salmonid and rainbow smelt
interactions, prompted additional charges to the group from the LEC. Rainbow/steelhead trout dynamics
have recently entered into the task group’s list of charges and a new charge concerning lake herring
rehabilitation was added in 1999. Continued assessments of coldwater species’ fisheries and biological
characteristics has added new depth to the understanding of how these species function in the shallowest
and warmest lake of the Great Lakes.

This report is specifically designed to address activities undertaken by the task group toward each
charge in this past year and is presented verbally to the LEC at the annual meeting, held this year on 17
March 2008 in Niagara Falls, Ontario. Data have been supplied by each member agency, when
available, and combined for this report, if the data conform to standard protocols. Individual agencies
may still choose to report their own assessment activities under separate agency reporting processes.
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Charge 1: Coordinate annual standardized lake trout assessments among all eastern
basin agencies and report upon the status of lake trout rehabilitation

James Markham, NYSDEC

Methods

A stratified, random design, deepwater gill net
assessment protocol for lake trout has been in place
since 1986. The sampling design divides the
eastern basin of Lake Erie into eight sampling areas
(A1-A8) of width defined by North/South-oriented
58000 series Loran C Lines of Position (LOP). The
entire survey area is bound between the 58435 LOP
on the west and the 58955 LOP on the east (Figure
1.1). New York is responsible for sampling areas Al
and A2, Pennsylvania A3 and A4, and USGS/OMNR
A5-A8. Each area contains 13

Buffalo

LAKE ERIE
58955

Port Dover

No Effort

Ad New York

Pennsylvania

FIGURE 1.1. Standard sampling areas (A1-A8) used for
assessment of lake trout in the eastern basin of Lake Erie,
2007, and catch per effort (number/lift) of lake trout in each
area. Five digit numbers near the angled vertical lines that
represent sample area grid borders are Loran TDs.

equidistant north/south-oriented LOPs that serve as
transects. Six transects are randomly selected for
sampling in each area. A full compliment of
standard eastern basin effort should be 60 standard
lifts each for New York and Pennsylvania waters
(two areas each) and 120 lifts from Ontario waters
(four areas total). To date, this amount of effort has
never been achieved. Areas Al and A2 have been
the most consistently sampled areas during the
course of the survey while effort has varied in all
other areas (Figure 1.2). Area A4 has only been
sampled once due to the lack of enough cold water
to set nets according to the sampling protocol.

Coldwater Gill Net Lifts
by Area
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FIGURE 1.2. Number of coldwater assessment gill net lifts by area in the
eastern basin of Lake Erie, 1985-2007.

Ten gill net panels, each 15.2 m (50 ft) long, are
tied together to form 152.4-m (500-ft) gangs. Each
panel is constructed of diamond-shaped mesh in
one of 10 size categories ranging from 38-152 mm
on a side in 12.7-mm increments stretched measure
(1.5-6 inches; 0.5 inch increments). Panels are
arranged randomly in each gang. Gangs are set
overnight, on bottom, along the contour and
perpendicular to a randomly selected north/south-
oriented transect during the month of August or
possibly into early September, prior to fall turnover.
New York State Department of Environmental
Conservation (NYSDEC) personnel modified the
protocol in 1996 using nets made of monofilament
mesh instead of the standard multifilament nylon
mesh. This modification was made following two
years of comparative data collection and analysis
that detected no significant difference in the total
catch between the two net types (Culligan et al.
1996). In 1998 and 1999, all Coldwater Task Group
(CWTG) agencies except the Pennsylvania Fish and
Boat Commission (PFBC) switched to standard
monofilament assessment nets to sample eastern
basin lake trout. Personnel from the PFBC switched
to monofilament mesh in 2006.

Sampling protocol requires the first gang to be
set along the contour at which the 8° to 10°C
isotherm intersects with the bottom. The top of the
gang must be within this isotherm. The next three

Charge 1 - Page 1
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gangs are set in progressively deeper/colder water
at increments of either 1.5 m depth (5 feet) or a 0.8
km (0.5 miles) distance from the previous
(shallower) gang, whichever occurs first along the
transect. The fifth and deepest gang is set 15 m (50
feet) deeper than the shallowest net (number 1) or at
a distance of 1.6 km (1.0 miles) from net number 4,
whichever occurs first. NYSDEC and PFBC have
been responsible for completing standard
assessments in their jurisdictional waters since 1986
and 1991, respectively. The Sandusky office of the
U.S. Geological Survey (USGS) has assumed
responsibility for standard assessments in Canadian
waters since 1992. The Ontario Ministry of Natural
Resources (OMNR) began coordinating with USGS
in 1998 to complete standard assessments in
Canadian waters. Total effort for 2007 by the
combined agencies was 130 unbiased standard lake
trout assessment lifts in the eastern basin of Lake
Erie (Figure 1.2). This included 60 lifts by the
NYSDEC, 30 by the PFBC, and 40 by
USGS/OMNR.

All lake trout are routinely examined for total
length, weight, sex, maturity, fin clips, and wounds
by sea lampreys. Snouts from each lake trout are
retained and coded-wire tags (CWT) are extracted in

TABLE 1.1. Number, sex, mean length (mm), mean
weight (g), and percent maturity, by age class, of Lean
strain lake trout collected in assessment gill nets from the
eastern basin of Lake Erie, August 2007.

AGE SEX NUMBER MEAN MEAN PERCENT
LENGTH WEIGHT MATURE
(mm TL) @
1 Male 1 268 155 0
Female 3 253 148 0
2 Male 1 404 590 0
Female 2 387 580 0
4 Male 52 626 2950 98
Female 17 624 2907 47
5 Male 27 681 3814 100
Female 51 691 4086 100
6 Male 24 717 4550 100
Female 12 724 4703 100
7 Male 11 723 4629 100
Female 10 749 5063 100
8 Male 2 756 5803 100
Female 1 751 6437 -
9 Male 1 835 6695 100
Female 1 745 6575 100
11 Male 0
Female 1 830 7135 100
14 Male 1 892 8093 100
Female 1 788 6210 100
16 Male 0 — — -
Female 3 789 6570 100
18 Male 0 - - -
Female 1 813 6390 100
19 Male 0 - - -
Female 1 822 7200 100
20 Male 0
Female 1 749 7397 100
21 Male 0
Female 1 754 6455 100
23 Male 0
Female 1 856 8160 100

the laboratory to accurately determine age and
genetic strain. Otoliths are also retained when the
fish is not adipose fin-clipped. Stomach content
data are usually collected as on-site enumeration or
from preserved samples.

Klondike strain lake trout (KL) are an offshore
form from Lake Superior and are thought to behave
differently than traditional Lean lake trout strains (i.e.
Fingers Lakes (FL), Superior (SUP, Lewis Lake (LL)
strains). They were first stocked in Lake Erie in
2004. In some analysis, Klondikes are reported as a
separate strain for comparison with Lean strain lake
trout.

Results and Discussion
Abundance

Sampling was conducted in seven of the eight
standard areas in 2007 (Figure 1.1), collecting a
total of 468 lake trout in 130 lifts. No effort was
expended in area A4 due to the lack of coldwater
habitat, and elimination of this sampling area is
being recommended by the CWTG. Areas Al and
A2 again produced the highest catch per unit effort
(CPE) values (Figure 1.1), coinciding with the areas
in which stocking of yearling lake trout occurs.
Comparatively, lake trout catches in ON waters (A5-
A8), where stocking had not occurred until 2006,
were over 5 times lower. Catches in area A3, which
is adjacent to the stocked NY waters, were
intermediate. The large disparity between lake trout
catches in the east basin indicates a lack of
movement away from the stocking area.

Seventeen age-classes of lake trout ranging from
age 1 to 23 were represented in the catch of known-
aged fish (Tables 1.1 and 1.2). Similar to the past
six years, young cohorts (ages 3-5) were the most
abundant, representing 84% of the total catch in
standard assessment nets (mesh sizes 38-152 mm)
(Figure 1.3). Cohort abundance continues to decline

TABLE 1.2. Number, sex, mean length (mm), mean
weight (g), and percent maturity, by age class, of Klondike
strain lake trout collected in assessment gill nets from the
eastern basin of Lake Erie, August 2007.

AGE SEX NUMBER MEAN MEAN PERCENT
LENGTH WEIGHT MATURE
(inches TL) (pounds)
1 Male 2 241 133 0
Female 0 -
3 Male 107 499 1435 59
Female 39 494 1374 0
4 Male 43 571 2179 86
Female 12 572 2192 58

Charge 1 - Page 2
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Lake Trout Abundance at Age

12

O Klondikes
W Leans

0.8

0.6

0.4

CPE( Number per Lift)

0.2 4

o

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23

Age

FIGURE 1.3. Relative abundance (number fish/lift) at age of Lean strain and

Klondike strain lake trout sampled in standard assessment gill nets in the
eastern basin of Lake Erie, August 2007.

rapidly after age 5, and lake trout ages 8 and older
were only sporadically caught. Similar to the past
two years, age 10 and older lake trout comprised
only 2.6% of the overall catch in 2007. One age-23
lake trout was netted in sample area Al,
representing the oldest known lake trout ever caught
in the assessment surveys.

The overall trend in area-weighted mean CPE’s
of lake trout caught in standard nets in the eastern
basin increased slightly in 2007 to 2.09 fish/lift
(Figure 1.4). Basin-wide abundance has been
slowly but steadily increasing since 1998. Lake trout
abundance increased in both PA and ON surveys in
2007 but decreased slightly in NY waters. The
abundance of lake trout in the 2007 OMNR
Partnership Index Fishing Program index was
slightly lower in all areas but comparable to 2006
results (Figure 1.5). Variability of abundance
estimates in this survey is higher due to lower
sample sizes, especially in the

Mean Lake Trout Abundance

C—ICombined - & - NY

8 o o
—o—PA ——ON

7 .
=
5 N
5 °] Co
E i :
g°] LA

A =]

4 S E
z
= 5 =9
T
(@]

FIGURE 1.4. Mean CPE (number fish/lift) by jurisdiction and combined

(weighted by area) for lake trout sampled in standard assessment gill nets in

the eastern basin of Lake Erie, 1985-2007.
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FIGURE 1.5. Lake trout CPE (number fish/lift) by basin from the OMNR
Partnership Index Fishing Program, 1989-2007. Includes canned
(suspended) and bottom gill net sets excluding thermocline sets.

Pennsylvania Ridge, and to a broader spatial
sampling that may have extended outside the
preferred habitat of lake trout. The east basin lake
trout index was high for the time series and
comparable to abundances found in the jurisdictional
coldwater assessment surveys in the Ontario waters
of Lake Erie.

The relative abundance of adult (age-5 and older)
lake trout caught in standard assessment gill nets
was initially monitored to gauge the response of the
lake trout population to sea lamprey treatments
initiated in 1986. The index now serves as an
important indicator of the size of the lake trout
spawning stock in Lake Erie. A significant (P < 0.05)
drop in abundance of lake trout was observed in
1998 following a five year (1992-1996) period of
steady growth, which corresponded to a decrease in
lake trout stocking numbers that began in 1992 and
increased abundances of sea lamprey (see Charge
4). Overall adult abundance has rebounded after
reaching a time-series low in 2002 but remains well
below the peak levels observed in 1996. The CPE
(weighted by area) for age-5 and older lake trout
declined to 0.24 fish/lift in 2007, remaining below the
series average of 0.33 fish/lift for six of the past nine
years (Figure 1.6).

The relative abundance of mature females
>4500g, which represents repeat-spawning females
ages 6 and older, decreased in 2007 to 0.07 fish/lift
and below the time-series average of 0.08 fish/lift
(Figure 1.7). It remains one half of the peak
abundance that occurred in 1997 and 2003. Overall
trends in this index indicate the instability of the lake
trout spawning stock and may indicate the main

Charge 1 - Page 3
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Age 5+ Lake Trout Abundance
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FIGURE 1.6. Relative abundance (number fish/lift) weighted by area of age 5
and older lake trout sampled in standard assessment gill nets in the eastern
basin of Lake Erie, August 1992-2007.
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FIGURE 1.7. Relative abundance (number fish/lift) weighted by area of
mature female lake trout greater than 4500g sampled in standard assessment
gill nets in the eastern basin of Lake Erie, August 1992-2007.

reason that natural reproduction has yet to be
documented in Lake Erie.

Recruitment

The relative abundance index of ages 1-3 was
1.18 fish/lift (Figure 1.8). This was above the series
average (0.70 fish/lift) for the second consecutive
year. The high abundance was primarily due to the
excellent recruitment from the 2005 stocking (age-3)
of Klondike strain lake trout. Despite the high single-
year stocking of yearling (age 1) lake trout in 2007
(see Charge 5), only seven of these fish were
caught during assessment gill net surveys. Three
age-2 lake trout were caught in NY assessment
nets. These fish were the first lake trout stocked in
Ontario waters.

The proportion of stocked lake trout surviving to
age 2 provides an index of recruitment and is

Juvenile Lake Trout Abundance

CPE( Number per Lift)

1992 1994 1996 1998 2000 2002 2004 2006

FIGURE 1.8. Relative abundance (number fish/lift) of juvenile (ages 1-3) lake
trout sampled in standard assessment gill nets in the eastern basin of Lake
Erie, August 1992-2007.

calculated by dividing age-2 CPE from standardized
gill nets by the number of fish in that year-class
stocked. The quotient is multiplied by 10° to rescale
recruitment to the number of age-2 lake trout caught
per lift per 100,000 yearling lake trout stocked. The
index shows declining recruitment of stocked lake
trout from 1992 through 1998 with very few of the
yearlings stocked from 1994 through 1997 surviving
to age 2 in 1995 through 1998 (Figure 1.9). The
index began to increase in 1999 as survival of
stocked lake trout increased, likely due to a
combination of different stocking methods, increased
lake trout size at stocking, and a decreased adult
lake trout population. The age-2 lake trout
recruitment index increased to 1.11 in 2006, the
highest value in the time-series, due to the excellent
recruitment of Klondike strain lake trout stocked in
2005. The 2007 age-2 recruitment index dropped to
0.03, the lowest index since 1998.

Age 2 Recruitment Index

1.2
— Mean

—o—Age 2 Index
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FIGURE 1.9. Index of recruitment for age 2 lake trout sampled in standard
assessment gill nets in the eastern basin of Lake Erie, August 1992-2007.
The index is equal to the number of age 2 fish caught per lift for every
100,000 yearling lake trout stocked.
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Strains

Eight different lake trout strains were found in the
431 fish caught with hatchery-implanted coded-wire
tags (CWTSs) or fin-clips (Table 1.3). The majority of
the lake trout were Finger Lakes (FL) strain, which
has been the most numerous stocked strain over the
last eight years, and Klondike (KL) strain lake trout.
Klondikes have only been stocked in small amounts
in 2004, 2005, and 2007 but have become one of
the most abundant lake trout strains caught in the
assessment surveys. Superior (SUP) strain lake
trout, stocked extensively in Lake Erie in the 1980s
and again from 1997-2002, have almost
disappeared in assessment netting, presumably due
to high mortality from sea lampreys. Lewis Lake
(LL), Lake Ontario (LO), Lake Erie (LE), Slate Island
(SI), and Traverse Island (TI) strains all comprised
minor contributions to the Lake Erie stock. The FL
strain continues to show the most consistent returns,
especially at older ages. With the exception of two
LO strain fish, which are FLXSUP crosses, all lake
trout older than age 10 were FL strain fish.

Returns of the new Klondike (KL) strain of lake
trout have been excellent through age 4. Returns of
31,600 yearlings stocked in 2004 (2003 year-class)
were almost five times higher at age 3 than a paired
stocking of 80,000 FL strain lean lake trout when
adjusted for stocking rates (Table 1.4a). Return

TABLE 1.3. Number of lake trout per stocking strain by
age collected in gill nets from the eastern basin of Lake
Erie, August 2007. Stocking strain codes are: FL = Finger
Lakes, LE = Lake Erie, LL = Lewis Lake, LO = Lake
Ontario, SUP = Superior, KL = Klondike, SI = Slate Island,
Tl = Traverse Island. Shaded cells indicate ages strain
was stocked.

AGE FL LE LL LO SUP KL Sl Tl
1 B 2 1
3
3 146
4 70 55)
5 78
6 25 10
7 14 8
8 1 2
9 2
10
11 i
12
13
14 1 1
15
16 1 2
17
18 1
19 1
20 i
21 1
22
23 1
TOTAL 198 1 1 2 22 203 3 1

rates declined at age 4 but still remained two times
higher than FL strain lake trout. Stocking adjusted
return rates of the 2005 stocking (2004 year-class;
54,200 yearlings) at age-2 were the highest in the
time-series in 2006 (see Figure 1.9) and over three
times higher than KL strain and 13 times higher than
FL strain lake trout (2003 year-class) at age-2 (Table
1.4b). Returns rates at age 3 were similarly high
(2.4 times KL strain; 11.3 times FL strain).

TABLE 1.4a. Return rates (number per 100,000 yearlings
stocked) of Klondike (KL) and Finger Lakes (FL) strain lake
trout stocked in 2004 by age class and strain from the
eastern basin of Lake Erie, August 2004-2007.

NUMBER NUMBER RETURN RATIO
AGE | STRAIN STOCKED RETURNS RATES FL:KL
(per 100,000 stocked) :
1 FL 80,000 4 5.0 )
KL 31,600 1 3.2 161
2 FL 80,000 7 8.8 .
KL 31,600 11 34.8 140
3 FL 80,000 19 238 147
KL 31,600 35 110.8 o
4 FL 80,000 70 87.5 12
KL 31,600 55 174.1 "

TABLE 1.4b. Return rates (number per 100,000 yearlings
stocked) of Klondike (KL) strain lake trout stocked in 2005
by age class from the eastern basin of Lake Erie, August
2005-2007.

NUMBER NUMBER RETURN
AGE STRAIN STOCKED RETURNS RATES
(per 100,000 stocked)
1 KL 54,200 14 25.8
2 KL 54,200 61 1125
3 KL 54,200 146 269.4
Survival

Cohort analysis estimates of annual survival (S)
were calculated by strain and year class using a
three-year running average of CPE with ages 4
through 10 (Table 1.5). A running average was
used due to the high year-to-year variability in
catches. Mean overall adult survival estimates were
highest for the Lake Ontario (LO) strain (0.81) and
lowest for the Lewis Lakes (LL) strain (0.59).
Survival rates for the Lake Erie (LE) strain were also
high (0.79), but this was based on only two year
classes with relatively poor returns. The Finger
Lakes (FL) and Superior (SUP) strains, the most
stocked lake trout strains in Lake Erie, had overall
mean survival estimates of 0.74 and 0.62,
respectively. Mean overall survival estimates for all
strains except for the LL strain were above the
Strategic Plan’s target goal of 60% or higher (Lake
Trout Task Group 1985).

Charge 1 - Page 5
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More recent estimates of survival indicate that
survival has declined well below target levels.
Survival estimates of the 1997-1999 year-classes of
SUP strain fish using straight CPE’s from ages 4-8
or 5-8 range from 0.29-0.42. Survival estimates of
the 1997 FL strain stocking also declined to 0.62.
Both of these survival estimates are well below the
ranges that were observed for these strains during
the period of high-lamprey control (1987-1991).

Table 1.5. Cohort analysis estimates of annual survival
(S) by strain and year class for lake trout caught in
standard assessment nets in the New York waters of Lake
Erie, 1985-2007. Three-year running averages of CPE
from ages 4-10 were used due to year-to-year variability
in catches. Shaded cells indicate survival estimates that
fall below the 0.60 target rate. Asterisk (*) indicates years
where straight CPE’s were used and ages 4-7 (FL 97), 4-8
(SUP 99), or 5-8 (SUP 97, 98).
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FIGURE 1.10. Mean length-at-age of Lean strain and Klondike strain lake
trout sampled in assessment gill nets in the eastern basin of Lake Erie,
August 2007. The previous 10-year average (1997-2006) from New York is
shown for current growth rate comparison.
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FIGURE 1.11. Mean weight-at-age of Lean strain and Klondike strain lake
trout sampled in assessment gill nets in the eastern basin of Lake Erie,
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August 2007. The previous 10-year average (1997-2006) from New York is
shown for current growth rate comparison.

Growth and Condition

Mean length-at-age and mean weight-at-age of
eastern basin Lean strain lake trout remain
consistent with averages from the previous ten years
(1997-2006) through age 7 (Figures 1.10 and 1.11).
Deviations at age 8 and older were due to low
sample sizes. Klondike strain lake trout show lower
growth trajectories than Lean strain lake trout
through age-4. Mean length and weight of Klondike
strain lake trout was significantly less at age-4 (two
sample t-test; P<.01) compared to the paired
stocking of FL strain lake trout.

Mean coefficients of condition (Everhart and
Youngs 1981) were calculated for age-5 lake trout
by sex to determine time-series changes in body
condition. Overall condition coefficients for age-5
lake trout remain well above 1.0, indicating that Lake
Erie lake trout are, on average, heavy for their length

(Figure 1.12). Condition coefficients for age-5 male
and female lake trout show an increasing trend from
1993-2000. Female condition began to decline in
2004 and male condition in 2001, but both increased
again in 2007. Values in 2007 for both sexes were

above

1.2, well above the standard (1.0).

Maturity

One hundred mature females ranging in age from
4 through 23 were sampled in standard assessment
gill nets in 2007, generating a mean age of mature
females of 6.48 years old (Figure 1.13). This is the
sixth consecutive year that mature female lake trout
have not met or exceeded the target mean age of
7.5 years established in the Strategic Plan (Lake
Trout Task Group 1985), and it is reflective of the

low ab

undance of female lake trout older than age 7

in the Lake Erie population. The Strategic Plan’s
objective assumes that adult females would need at
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Age 5 Lake Trout

Mean Coefficients of Condition
1.4

1.3 4

1.2

114

Condition (K)

- < - Males —o— Females

0.9 1

08 —_—  —
1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007
FIGURE 1.12. Mean coefficients of condition for age 5 lake trout, by sex,

collected in NYSDEC assessment gill nets in Lake Erie, August 1985-2007.

Mean Age of Mature Female Lake Trout
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FIGURE 1.13. Mean age of mature female lake trout sampled in standard

assessment gill nets in the eastern basin of Lake Erie, 1985-2007. The target
mean age is 7.5 years.

least two spawning years to contribute to detectable
natural reproduction. Female lake trout in Lake Erie
reach 100% maturation by age 5 (Einhouse et al.
2008).

Natural Reproduction

Despite more than 20 years of stocking, no
naturally reproduced lake trout have been
documented in Lake Erie. Two potentially wild fish
was caught in eastern basin coldwater gill net
surveys in 2007, making a total of 31 potentially wild
lake trout recorded over the past seven years.
Otoliths are collected from lake trout found without
CWTs or fin-clips and will be used in future stock
discrimination studies.

A GIS project was conducted by the USGS
(Sandusky) and Ohio Division of Wildlife to
determine potential lake trout spawning sites within

Lake Erie (Habitat Task Group 2006). The goal of
this exercise was to identify areas with suitable
physical habitat for lake trout spawning within Lake
Erie so that future stocking efforts may be directed
at those sites. Side-scan sonar work was also
accomplished during 2007 on several of the
identified sites in the eastern basin of Lake Erie near
Port Maitland, Ontario, and at Brocton Shoal near
Dunkirk, New York (Habitat Task Group 2008).
Several funding proposals (Canada-Ontario
Agreement; USFWS Restoration Funds) were
accepted in 2007 to further examine the sites
identified in the GIS-phase of this exercise using
side-scan sonar and underwater video imaging.

Lake Trout Population Model

The CWTG has assisted the Forage Task Group
(FTG) in the past by providing a lake trout population
model to estimate the lake trout population in Lake
Erie. The model is a spreadsheet-type accounting
model, initially created in the late 1980’s, and uses
stocked numbers of lake trout and annual mortality
to generate an estimated adult (age 5+) population.
The Lake Erie CWTG has been updating and
revising the model since 2005, incorporating new
information on strain performance, survival, sea
lamprey mortality, longevity, and stocking. The most
recent working version of the model separates each
lake trout strain to accommodate strain-specific
mortality, lamprey mortality, and stocking. The
individual strains are then combined to provide an
overall estimate of the adult (ages 5+) lake trout
population. Unlike previous versions, the current
model’s output now follows the general trends of the
survey data and computes mortality estimates that
are near levels measured from survey data. While
the absolute numbers generated from model
simulations are probably not comparable to the
actual Lake Erie lake trout population, the model
does provide a good tool for predicting trends into
the future under various management and
population scenarios.

The 2007 lake trout model estimated the Lake
Erie adult population of age 5 and older lake trout at
around 46,000 fish, about half of what it was a
decade ago when the lake trout population was at its
peak (Figure 1.14). The Strategic Plan for Lake
Trout Restoration (Lake Trout Task Group 1985)
suggested that successful Lake Erie rehabilitation
required an adult population of 75,000 lake trout.
Model projections using low and moderate rates of
sea lamprey mortality and proposed stocking rates
show that the adult lake trout population is
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Adult Lake Trout Population Projection
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FIGURE 1.14. Projections of the Lake Erie adult lake trout population (ages
5+) using the CWTG lake trout model. Projections were made using both low

and moderate rates of sea lamprey mortality with proposed stocking rates.
The model estimates the 2007 population at 46,409 adult lake trout.

suppressed by one-third over the next decade with
moderate mortality compared to low mortality (Figure
1.14). Model simulations indicate that both stocking
and lamprey control are major influences on the
Lake Erie lake trout population.

Diet

Seasonal diet information for lake trout is not
available based on current sampling protocols. Diet
information was limited to fish caught during August
2007 in the coldwater gill net assessment surveys in
the eastern basin of Lake Erie. Analysis of the
stomach contents of lake trout reveal diets almost
exclusively made of fish (Table 1.6). Rainbow smelt,
the longtime main prey item for Lean strain lake
trout, dominated the August diets with over 86% of
the non-empty stomachs containing at least one
smelt. Gobies were the only other prey item that
occurred regularly (18.4%) in Lean strain lake trout
stomachs. Round gobies were more common in
Klondike strain lake trout stomachs, occurring in
over 43% of the non-empty fish, but were still not as
prevalent as rainbow smelt (57.4%). Other fish
species comprised minor contributions to the diets of
both Lean and Klondike strain lake trout.

TABLE 1.6. Frequency of occurrence of diet items from
non-empty stomachs of Lean and Klondike strain lake
trout collected in gill nets from eastern basin waters of
Lake Erie, August 2007.

PREY SPECIES Lean Lake Trout (N = 158) | Klondike Lake Trout (N = 122)

Smelt 136 (86.1%) 70 (57.4%)
Yellow Perch 2 (1.3%)
Round Goby 29 (18.4%) 53 (43.4%)
Unknown Fish 5 (3.2%) 13 (10.7%)
Cladoceran (B.c.) 1 (0.8%)

Number of Empty

Stomachs 49 23

The occurrence of round gobies decreased in the
diets of both Lean and Klondike strains of lake trout
in 2007 following a dramatic increase in 2006
(Figure 1.15). This may have been due to below
average smelt populations in the eastern basin in
2006 (FTG 2007), causing a switch in targeted prey
species. Smelt populations rebounded in 2007
(FTG 2008) and lake trout, especially Lean lake trout
strains, targeted smelt once again. When smelt are
in good supply, they comprise about 85-90% of the
diets of Lean strain lake trout and 60% of Klondike
strain lake trout. Round gobies typically comprise
15-20% of Lean strain and 50% of Klondike strain
lake trout diets. However, in years of low adult smelt
abundance, lake trout appear to rely more on round
gobies as prey items.

Occurrence of Smelt and Round Goby
in Lake Trout Diets

OSmelt ™ Round Goby
100

Leans
80 1

60 4

40 -

20 A

0 T T
2001 2002 2003 2004 2005 2006 2007

OSmelt B Round Goby
100

Klondikes
80 A

60 -
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FIGURE 1.15. Percent occurrence of smelt and round goby
in the diet of Lean strain (top) and Klondike strain (bottom)
lake trout sampled in assessment gill nets in the eastern
basin of Lake Erie, 2001-2007.
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