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Protocol for Use of Cold Water Task Group Data and Reports

The Coldwater Task Group (CWTG) uses
standardized methods, equipment, and
protocols as much as possible; however,
data and sampling 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.

Cover
Line Drawings from:

Trautman, M. B. 1981. Fishesof Ohio.
The Ohio State University Press, Columbus,
Ohio, USA. 782 pp.

The CWTG strongly encourages outside
researchers to contact and involve the
CWTG in the use of any specific data
contained in thisreport. Coordination with
the CWTG can only enhance the final output
or publication and benefit all parties
involved.

Any dataintended for publication should be
reviewed by the CWTG and written
permission received from the agency
responsible for the data collection.



TABLE OF CONTENTS

2004 — 2005 Cold Water Task Group Charges
Charge 1. Coordinate annual standardized lake trout assessment among all eastern basin
agencies and report upon the status of |ake trout rehabilitation.

Charge 2 Continue to assess the whitefish population age structure, growth, diet, seasonal
distribution and other population parameters.

Charge 3. Continue to assess the burbot population age structure, growth, diet, seasonal
distribution and other population parameters.

Charge 4: Continue to participate in the IMSL process on Lake Erie to outline and prescribe the
needs of the Lake Erie sealamprey management program.

Charge 5. Maintain an annual interagency electronic database of Lake Erie sailmonid stocking
and current projections for the STC, GLFC and L ake Erie agency data depositories.

Charge 6. Report on the status of rainbow trout in Lake Erie, including stocking numbers, strains
being stocked, academic and resource agency research interests, and related popul ation
parameters, including growth, diet and exploitation.

Charge 7: Monitor the current status of Lake Herring. Review ecology and history of this species
and assess potentia for recovery.

Charge 8. Improve description of diet for top coldwater predators.



Background

The Cold Water Task Group (CWTG) is one of
several technical groups under the Lake Erie
Committee (LEC) that addresses specific
chargesrelated to the fish community. The
group was originaly formed in 1980 as the Lake
Trout Task Group with its primary function of
coordination, collation, analyses, and reporting
of annual lake trout assessments among its five
member agencies and ng 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 Eriein
1979. In 1982, the U.S. Fish and Wildlife
Service (USFWYS), in cooperation with the
Pennsylvania Fish and Boat Commission
(PFBC) and the New Y ork State Department of
Environmental Conservation (NY SDEC),
committed to annually produce and stock at |east
160,000 yearlings in Lake Erie and monitor lake
trout restoration in the eastern basin. A formal
lake trout rehabilitation plan was developed 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
status of that draft has not changed because of a
lack of consensus regarding the position of lake
trout in the Lake Erie fish community goals and
objectives (FCGO) (Cornelius et a. 1995).
These two plans still serve as the working
documents guiding current assessment efforts.

The group developed into the CWTG in 1992 as
interest in the expanding burbot and |ake
whitefish popul ations as well as predator/prey
relationships involving salmonines and rainbow
smelt interactions prompted additional charges
to the group from the LEC. Rainbow/steelhead
trout dynamics have recently entered into the
task group’slist of charges. A new charge
concerning lake herring was added in 199.

Thisreport is specifically designed to address
each charge presented to the CWTG at the LEC
annual meeting, held 30 - 31 March 2005. Data
have been supplied by each member agency,
when available, and combined for this report if
the data conform to standard protocol.

Individual agencies may still choose to report
their own assessment activities under separate
agency letterhead.
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Charge 1. Coordinate annual standardized laketrout assessments among all eastern basin
agencies and report upon the status of lake trout rehabilitation (J. Markham)

M ethods

A stratified, random design, deepwater gill net
assessment pratocol for lake trout has beenin
place since 1986. NY SDEC modified the
protocol in 1996 by using nets made of
monofilament mesh, instead of the standard
multifilament nylon mesh. This modification
was made following two years of comparative
datathat detected no significant differencein the
total catch between the two net types (Culligan
et a. 1996). In 1998 and 1999, all CWTG
agencies except PFBC, which still uses nets
made of multifilament nylon mesh, switched to
standard monofilament assessment nets to
sample eastern basin lake trout.

Ten net panels, each 15.2 m (50 ft) long, are tied
together to form 152.4-m (500-ft) gangs. Each
panel consists of diamond-shaped units that have
the same mesh size. Among the panels, mesh
size ranges from 38mm (1.5 in.) to 152 mm (6
in.) onaside (in 12.7-mm increments). Panels
are arranged randomly in each gang. Gangs are
set overnight, on bottom, along the contour and
perpendicular to arandomly selected
north/south-oriented transect during the month
of August or possibly into early September,
prior to fal turnover.

Sampling design divides the eastern basin of
Lake Erieinto eight equal areas using
north/south-oriented 58000 series Loran C Lines
of Position (LOP) bounded on the west by LOP
58435 and on the east by L OP 58955 (Figure
1.1). Each areacontains 13 equidistant
north/south-oriented LOPs that serve as
transects. Three transects are randomly selected
in each areaand sampled first. Once completed,
the whole process is repeated, including random
selection. A full compliment of standard eastern
basin effort should be 60 standard lifts each for
New Y ork and Pennsylvania waters (2 areas
each) and 120 lifts from Ontario waters (4 areas
total). To date, thisamount of effort has never
been achieved.

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 thisisotherm. The next
three gangs are set in deeper/colder water at
increments of either 1.5 m depth or 0.8-km
distance from the previous (shallower) gang,
whichever occursfirst along the transect. The
fifth and deepest gang is set 15 m deeper than
the shallowest net (number 1) or at a distance of
1.6 km from net number 4, whichever occurs
first.

NY SDEC 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.
Geologica Survey (USGS) has assumed
responsibility for standard assessmentsin
Canadian waters since 1992. The Ontario
Ministry of Natural Resources (OMNR) began
coordinating with USGS in 1998 to complete
standard assessmentsin Canadian waters. Total
effort for 2003 by the combined agencies was 87
unbiased standard lake trout assessment liftsin
the eastern basin of Lake Erie. Thisincluded 60
liftsby NYSDEC, 7 by PFBC, and 20 by
USGS/OMNR.

All lake trout are routinely examined for total
length, weight, sex, maturity, fin clips, and
wounding by sealampreys. 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 are & so retained from a sub-sample of
lake trout or when the fish is not adipose fin-
clipped. Stomach data are usually collected as
on-site enumeration or as preserved samples.

Results and Discussion

Abundance

Sampling was conducted in seven of the eight

standard areas in 2003 (Figure 1.1), collecting a
total of 592 lake trout. No effort was conducted
in Area 4 dueto the lack of enough cold water to
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set nets according to the sampling protocol.
Overall catch by standard assessment gear found
that lake trout were most abundant in New Y ork
waters (Fig. 1.1), aresult aso found four of the
previousfive years. In general, lake trout catch
per lift (i.e., catch per unit effort, or CPE)
decreased aong northerly and westerly
gradients. Areas Al and A2 again produced the
highest CPE values, coinciding with the areasin
which stocking of yearling lake trout occurs.
CPE inareasAl, A2, A5, and A6 weretwice
their usual rates while catches in the western
sampling areas were consistent with previous
survey results.

Seventeen year-classes of lake trout were
represented in the total catch, ranging from age 2
to 19 (Table 1.1). No age 1lake trout were
sampled for thefirst timein thelast five years.
Similar to the past two years, young cohorts
(ages 2 - 5) were the most abundant,
representing 73% of the total catch (Fig. 1.2).
Lake trout age 10 and older, while more
numerous than last year due to the high catches,
still represented arelatively small (8.3%)
proportion of the overal catch.

The overall trends in relative abundance of lake
trout caught in standard nets (mesh sizes 38 -
152 mm) in the eastern basin show alarge
increaseover last year to atime-series high of
8.03 individuals per lift in 2003 (Figure 1.3).
This represented the third consecutive year in
which the CPE in standard assessment nets
increased from the lows experienced from 1998
—2000. Theincreasing CPE can be mainly
attributed to the survival and recruitment of the
successful 1999 thru 2002 stockings.

The response of adult (age-5-and-older) lake
trout to sealamprey treatments (initiated in
1986) has been monitored annually from
standard assessments (Figure 1.4). A significant
(P < 0.05) drop in abundance of lake trout was
observed in 1998 following a 6-year (1992 -
1997) period of steady growth. The CPE for
age-5-and-older lake trout increased
substantially in 2003 following the 14 year low
experienced in 2002. The age 5+ index of 2.13
fish/lift was the highest index since 1997 and
was mainly due to the recruitment of the

successful 1999 stocking to this group. This
index is expected to continue to increase over
the next 3 years as the successful 2000 thru 2002
stockings recruit to the adult stock.

Recruitment

The age 1-3 rel ative abundance index of 1.95
lake trout/lift was a dlight decrease from the 14
year high experienced in 2002, but still ranks as
the third highest age 1-3 index since 1989
(Figure 1.5). Thiswas primarily due to the high
numbers of age 2 fish (2002 stocking), which
registered the highest catch rates for this age
classin thetime series. Therewereno age 1
lake trout caught for the first time since 1998.

A recruitment index for overall survival of
stocked fish to age 2 was developed in order to
show patternsin yearly recruitment. Thisindex
was calculated by dividing age-2 CPE from

NY SDEC standardized gill nets by the number
of fishinthat year class stocked. The quatient
provided an index of survival to age 2 that was
corrected for stocking. Thiswas then multiplied
by 100,000 to obtain an index equal to the age 2
catch per lift per 100,000 lake trout stocked.
The results suggest a significant decline
(P<0.001, r* = 0.80) in recruitment to age 2 from
1986 through 1999 (Figure 1.6). Virtually none
of the yearlings stocked from 1993 through 1998
survived to age 2 in 1994 through 1999. The
index began to increase in 2000 as survival of
stocked lake trout increased and recruited to the
fishing gear at age 2. The age 2 index showed a
large increase in 2003 to its highest level in the
time series. Returns of the 2002 stocking as age
1 and age 2 in our surveysindicate that thisis
the best survival of stocked lake trout
experienced in Lake Erie since 1985.

Survival

Estimates of annual survival from standard
eastern basin assessment gill net catches will not
be reported by the CWTG until further analysis
can be completed. Previous estimates of annual
survival were cal culaed from age-based catch
curves. The CWTG was not confident that
survival estimates based upon age-based catch
curves were accurately estimating the survival of
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lake trout in Lake Erie. The lake trout
rehabilitation plan calls for survival of 60
percent or better (Lake Trout Task Group 1985).

Growth and Condition

Mean lengths-at-age and mean weights-at-age of
sampled eastern basin lake trout were consistent
with averages from the previous 5 years (1998 —
2002) through age 15 (Figures 1.7 and 1.8).
Overall growth of laketrout in Lake Erie
continues to be some of the best in the Great
Lakes basin.

Mean coefficients of condition (Everhart and

Y oungs 1981) were calculated for age 3 and age
5 lake trout by sex to determine time series
changesin body condition. Condition
coefficients for age 3 malestended to be higher
than females and exhibited relatively stable
values since 1994 (Figure 1.9). Condition for
age 5 lake trout has been on a dlightly increasing
trend over the past 10 years with males and
females essentially equal. Neither age group has
exhibited any significant declinesin body
condition in our time series.

Maturity

Eighty-seven mature females ranging in age
from 4 through 18 were sampled in standard
assessment gill netsin 2003, generating a mean
age of maturity of 5.9 years (Figure 1.10). This
is the second consecutive year that mature
female lake trout have not met or exceeded the
target mean age established in the Strategic Plan
of 7.5 years (Lake Trout Task Group 1985) and
isreflective of the low abundance of older lake
trout caught relative to the abundance of the age
5 fish during the standard assessment gill net
survey. The plan’s objective assumes that adult
females would need at least two spawning years
to contribute to the production of detectable,
natural reproduction. Female lake trout in Lake
Erie reach 100% maturation by age 5 (Culligan
et a. 2004).

Natural Reproduction

Despite more than 20 years of stocking, no
naturally reproduced | ake trout have been

documented in Lake Erie. Twelve potentially
wild fish were caught in eastern basin coldwater
gill net surveysin 2003, making atotal of 25
potentially wild lake trout recorded over the past
four years. A reliable method for distinguishing
between afry-stocked fish and a naturally
produced fish has not been found at thistime.
However, a stock discrimination study using
otolith microchemistry was funded through the
Great Lakes Fishery Commission in 2004 that
may be able to determine if unknown origin fish
were wild or of hatchery origin. Results of this
research are ongoing and should be available for
the 2005 Coldwater Task Group Report.

Therole of one of Lake Erie’s most recent
invaders, the round goby, could play an
important part in the efforts to restore lake trout.
Round gobies invaded the eastern basin of Lake
Eriein 1998, becoming a prominent bottom
forage speciesin 2000. They have essentially
moved into the niche normally occupied by
sculpins, which were infrequently caught in
bottom trawlsin Lake Erie prior to the arrival of
gobies and have been non-existent since. Round
gobies are similar to sculpins with regard to
body shape, size, and habitat preferences.
Sculpins have been shown to be important
forageitems for lake trout (Elrod and O’ Gorman
1991; Owens and Bergstedt 1994) as well as
predators on eggs and larvae and competitors for
food with young lake trout (Hudson et al. 1995).
Recent studies on Lake Ontario lake trout
spawning reefs (Fitzsimmons, DFO, personal
communication) has revealed severe predation
by gobies on lake trout eggs and fry. Gobies
have also been shown to cause significant
mortality on smallmouth bass eggs and fry
(Steinhart, Marschall, and Stein 2004). For
Lake Erie, where no successful natural |ake trout
reproduction has been documented since
restoration efforts began in 1968, predation by
gobies on any successfully spawned lake trout
eggs and hatched fry could prove to be an
impossible obstacle for them to overcome to
establish awild, naturally reproducing
population.
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Table 1.1. Number, sex, mean length and weight, by age class, of lake trout collected in gill nets (all gear

types) from eastern basin Lake Erie, August, 2003.

MEAN MEAN
AGE SEX NUMBER LENGTH WEIGHT
(mm) (9)
1 Combined 0
5 Made 44 411 703
Female 34 413 757
3 Male 31 577 2311
Female 7 547 1973
4 Mae 157 653 3330
Female 54 658 3503
5 Made 49 715 4342
Female 52 716 4431
6 Made 10 724 4548
Female 7 738 5071
7 Made 7 736 4989
Female 5 745 5600
8 Mae 1 763 5900
Female 0 e
9 Mae 4 787 6305
Female 2 786 5960
10 Made 5 779 5436
Female 2 850 8200
1 Made 3 790 6610
Female 1 863 6940
12 Made 1 838 7540
Female 3 780 6127
13 Mae 9 824 6933
Female 3 864 8753
14 Mae 2 873 7740
Female 4 810 6555
15 Made 3 832 6227
Female 1 837 7440
16 Made 2 909 9850
Female 1 775 5180
Made 0 - |
17 Female 0 e
18 Mae 3 877 9163
Female 1 881 7800
19 Mae 5 909 8368
Female 0 - | e
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Figure 1.1. Standard sampling areas (A1 — A8) used for assessment of lake trout in the eastern basin of
Lake Erie.
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Figure 1.2. Relative abundance at age of lake trout collected from standard assessment gill nets fished in
the eastern basin of Lake Erie, August 2003.
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Figure 1.3. Relative abundance (number fish/lift) of lake trout caught in standardized gill nets assessment
surveys from the eastern basin of Lake Erie, 1992 — 2003. The NY SDEC series from 1985 — 2003 is also
shown for reference to alonger time-series.

Age 5+

CPE (numberl/lift)
w

. ] i _
0 .:.DT ‘|_|‘ Il
[ee] < o N

1085
1086 |
1087
1089
1990
1091
1992
1093
1995
1996
1997
1098
1999
2001
2003

Year

Figure 1.4. Relative abundance (number fish/lift) of age 5 and older lake trout sampled in standard gill
net surveys from the New Y ork waters of Lake Erie, August, 1985 — 2003.
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Figure 1.5. Relative abundance (number fish/lift) of juvenile (ages 1-3) lake trout collected in standard
assessment gill net surveysin the New Y ork waters of Lake Erie, August, 1985 — 2003.
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Figure 1.6. Index of age 2 recruitment of lake trout caught in standard assessment gill nets from New
York waters of Lake Erie, August, 1985 —2003. Theindex is calculated by dividing the age 2 CPE by
the stocking rate for each cohort, and then multiplying by 100,000. Thefinal 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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Figure 1.7. Mean length-at-age of lake trout collected in gill nets from the eastern basin of Lake Erie,
August, 2003. The previous 5-year average (1998 — 2002) from New Y ork are shown for current growth
rate comparison.
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Figure 1.8. Mean weight-at-age of lake trout collected in gill nets from the eastern basin of Lake Erie,
August, 2003. The previous 5-year average (1998 — 2002) from New Y ork are shown for current growth
rate comparison.
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Figure 1.9. Mean coefficients of condition for age 3 and age 5 lake trout, by sex, collected in NY SDEC
gill net assessment surveys, August, 1985 — 2003.
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Figure 1.10. Mean age of mature female lake trout sampled in standard assessment gill net surveysin the
eastern basin of Lake Erie, 1985 —2003. The target mean ageis 7.5 years.
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Charge 2: Continue to assess the whitefish population age structure, growth, diet, seasonal
distribution and other population parameters (A. Cook and P. Ryan)

Commercial Harvest

Thetotal harvest of Lake Erie whitefish in 2003
was 612,647 pounds (Figure 2.1). Ontario
accounted for the majority (98% or 599,310 Ibs)
of the catch in 2003 while Ohio harvested 2%
(13,244 1bs) and Pennsylvania's harvest
remained negligible (93 Ibs). Ontario’s overall
harvest declined 43% from 2002, due to reduced
whitefish numbers and to the effect of winter
severity on the central basin whitefish fishery.

The majority of Ontario’s whitefish harvest was
taken in gill nets (96%). The remainder was
caught primarily in smelt trawls, mostly in
statistical district 4 (OE 4), and to alesser
extent, OE 5. Lessthan 1% were caught in trap
netsin OE 1. In 2003, the largest proportion of
Ontario’s large mesh gill net (LMGN) whitefish
harvest (60% or 344,000 Ibs) occurred in the
western basin (OE 1) during the fall (October to
December). Only 6% (20,737 Ibs) of the LMGN
whitefish harvest occurred during other months
in OE 1. OE 2 accounted for 31% of the LMGN
harvest, while OE 3, OE 4, and OE5 accounted
for 4%, 2% and < 1% respectively. Ontario’s
2003 whitefish LMGN harvest was up 26% from
2002 in OE 1, but down significantly in OE 2
(72%) and OE 3 (81%). In the OE 4 LMGN,
whitefish harvest increased 76%, but decreased
by 71% in OE 5. The total LMGN harvest from
the eastern basin (OE 4 and OE 5) totaled less
than 12 thousand pounds.

Ontario’s 2003 fall commercial gill net CPE (18
kg/km or 10.4 fish/km) was low for the second
consecutive year compared to the recent decade
(Figure 2.2). Targeted whitefish gill net effort
during the fall in 2003 (1,745 km) increased
dightly over the past threeyears. Dueto
increasing targeted whitefish gill net effort, west
basin fall whitefish catch rates (whitefish from
effort with whitefish in the catch) were adjusted
from 2000 to 2003 to reflect trends in targeted
catch rates.

The age composition of whitefish caught in
Ontario’s OE 1 fall fishery ranged from 4 to 17

(using scales), with ages 6 and older most
abundant (Figure 2.3). The mean age of the
west basin fall large mesh gill net fishery was
7.4, signaling the oldest harvest age composition
observed over 18 years (Figure 2.2). Trends
indicate that recruitment to the fishery has
declined following the 1996 year class.

Ohio trap net harvest in 2003 was 13,244
pounds Reduced targeted whitefish effort in
2003 was unrelated to the status of the whitefish
population.

A catch curve analysis was used to estimate
mortality rate from Ontario fall fishery data
1999 - 2003 (Figure 2.4). Total instantaneous
mortality (Z) was estimated to be 0.467 (survival
= 63%; = 0.85). A catch curve based solely on
the 1996 year class (ages 4 to 7) produced Z =
0.675 with asurvival estimate of 51% (r* =
0.84).

Index Fishing

The 2003 year class (YOY) was the most
abundant year classin Ontario’s lake-wide
partnership survey, representing 35% of
whitefish caught, followed by the 2001 year
class (21%) (Figure 2.5). Ontario’s partnership
gill net survey recorded few whitefish in the east
basin in 2003 (Figure 2.6). Catches remained
bel ow the series average on the Pennsylvania
Ridge and in the eastern basin, but were dightly
above average in the east central and west
central basin surveys. New Y ork’s 2003 deep-
water gill net assessment index for whitefish was
identical to 2002 (1.7 whitefish/net), remaining
below the 1985 - 2003 average (1.9) (Figure
2.7).

In 2003, YOY lake whitefish were abundant in
New Y ork, Pennsylvania and Ohio trawl
surveys, but did not appear in Ontario’s Outer
Long Point Bay trawl index. Only asingle YOY
whitefish was caught in east basin partnership
index gill nets due north of thetip of Long
Point. The 2001 year class was detected earlier
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as YOY and yearlingsin Ohio, Pennsylvania,
New Y ork and Ontario surveys.

Growth and Diet

In 2003, lake whitefish condition (ages 4 and
older) increased to dightly above historic 1927 -
1929 averages reported by Van Oosten and Hile
(1947) (Figure 2.8). Sample sizeswerelow in
2002 producing large standard errors. The diets
of young-of -the-year, yearling and ol der
whitefish collected from the central basin by the
Ohio Division of Wildlife from May to October
2003 were described according to mean % dry
weight (Figure 2.9). Isopods and chironomid
larvae comprised significant fractions of the
diets of all whitefish examined. Daphnia spp.,
Ostracods, and other zooplankton represented
large components of the YOY diet. Yearling
and older whitefish consumed more mollusks
than YOY whitefish. Dry weights of fingernail
clams (Sphaeridae) were significant in both
yearling and older whitefish. Dreissenid

mussel s and snails (gastropods) werelarger
components of the sscomach contents of whitefish
ages 2 and older compared to younger whitefish.

Resear ch Efforts

The CWTG has been assembling the whitefish
datafor a stock assessment review. In 2003,
agencies have been supporting awhitefish
bioenergetics study conducted by the University
of Windsor. This research isimportant to
understanding the potential for whitefish to
increase in Lake Erie.

References
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Ontario fall gill net fishery, OE1, 1986 —2003. (Fall = October to December).
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Figure 2.7. Catch per effort (number fish/lift) of lake whitefish caught in standard assessment gill nets
from New Y ork waters of Lake Erie, August, 1985 —2003.

Charge 2 Page6



Coldwater Task Group Report 2004

1.30 7 B Male O Female  ----—-- 1927 Female — - — 1927 Male

1.25

1:15 77777777 4){ 77777777 ¢ ,,,,,,,,,,,,,,,,,,,,,,, ¢ <I> ,,,,,,,,,,,,,,,,, <|>

NI T B ¢ b ¢ o
1.00 - - ili: ————— iiii o C
0.95 - i u .

]

0.90 A

Condition (Wx10°/L%)

0.85

080 T T T T T 1
1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

Year
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Figure 2.9. Stomach contents (mean % dry weight) of young-of-the-year (A), yearling (B), and lake
whitefish ages two and older (C), collected in central Lake Erie by the Ohio Division of Wildlife from
May to October (pooled), 2003. N = 76, 20, and 59 respectively.
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Charge 3: Continueto assess the burbot population age structure, growth, diet, seasonal
distribution and other population parameters (E. Trometer and M. Stapanian)

Commercial Harvest

The commercial harvest of burbot by the Lake
Erie jurisdictions was relatively insignificant
through the late 1980's, generally remaining
under 5,000 pounds (Table 3.1). Beginningin
1990, harvest began to increase, coinciding with
an increase in abundance and harvest of lake
whitefish. Most commercia harvest occursin
the eastern end of the lake with minimal harvest
occurring in Ohio waters. Harvest decreased in
Pennsylvania waters after 1995 with a shift from
agill net to trap-net commercia fishery,
resulting in a substantial decrease of commercial
effort (CWTG 1997). Harvest of burbot in New
York isfrom one commercial fisher. In 1999, a
market was devel oped for burbot in Ontario,
leading the industry to actively target this
speciesfor thefirst time. As aresult, the
commercial harvest in Ontario increased
dramatically (Table 3.1). However, this market
did not continue, resulting in declining annual
harvests from 2000 through 2003. The 2003
commercia harvest of 2,800 pounds of burbot
was the lowest total in Lake Erie since 1988.

Assessment Programs

Burbot isone of the most commonly caught
speciesin annua eastern basin coldwater gill net
assessment surveys. In 2003, CPE increased
from levelsrecorded in 2002 in Ontario and
New Y ork waters, but declined dightly in
Pennsylvania waters (Figure 3.1). The catch of
burbot increased from 1993 through 2000 in all
jurisdictions, most dramatically in Ontario
waters. Of the three jurisdictions, Ontario
waters have yielded the highest catches since
1996. Between 1994 and 2003, the catch per lift
in Ontario declined from the previous year’s
catch only once, in 2001. In general, New York
waters have exhibited a slower, but steady
increase in catch per lift since 1993. Between
2000 and 2003, the catch in Pennsylvania
decreased to levels recorded in the late 1990s.

In 2003, average biomass of burbot/lift increased
from that recorded in 2002 in Ontario and New
Y ork and decreased in Pennsylvania (Figure
3.2). Since 1998, average biomass/lift has
increased in Ontario and New Y ork waters. This
increase has been relatively rapid in Ontario
(average increase = 2.7 kg/lift/year) and more
gradual in New York (averageincrease = 1.2
kg/lift/year) waters. Average biomass/lift in
Pennsylvania quadrupled between 1997 and
2000, decreased by approximately 38% in 2001,
and has remained relatively steady since. Of the
three jurisdictions, Ontario waters have yielded
the highest average biomasg/lift since 1997.

Average mass of individual burbot caught in the
deepwater gill net assessment increased in all
jurisdictions from values recorded in 2002
(Figure 3.3). Further, there has been a steady
increase of average mass per individual since
1997 in New York and since 1998 in
Pennsylvania and Ontario, after steady decreases
inal jurisdictionsin the mid-1990s.

Preliminary results (M.A. Stapanian, USGS,
unpublished data) suggest that thisresultisin
part due to an increase in the average age of
burbot in the catches since 1998.

Burbot was one of the target speciesin the
OMNR Partnership gill net assessment
conducted annually since 1989 in Canadian
waters during the months of September and
October. There was no sampling in the eastern
basinin 1996 and 1997. Burbot catches
increased in the eastern basin and Pennsylvania
Ridge from 1992 to 1998, with a 4-fold increase
in catch occurring between 1995 and 1998
(Figure 3.4). Burbot catch has been very low in
the central basinin all years examined, with
lowest catches in the western portion of the
centra basin. Catch declined in the
Pennsylvanian Ridge basins from 1999 through
2000, peaked in 2001, declined in 2002, and
increased again in 2003. The catch declined in
the eastern basin from a high in 1998 through
2001, but increased again in 2002 and 2003.
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Age Structure & Growth

A total of 447 burbot were collected in the
summer gill net assessment in 2003. Lengths
ranged from 311 to 870 mm, with 96% of the
catch between 500 and 800 mm (Figure 3.5).
The respective length distributions of burbot
collected in the OMNR Partnership gill net
assessment and the summer gill net assessment
exhibited a high degree of similarity. Mass of
individual burbot ranged from 0.26 to 5.20 kg,
with 91% of the catch ranging between 1.00 and
3.5kg (Figure 3.6).

In January 2003, the CWTG received funding
from the Great Lakes Fishery Commission to
age goproximately 3,000 burbot otoliths
collected from 1990 through 2003. Preliminary
results suggest that both the mean and median
ages of burbot in New Y ork waters have
increased since 1999 (Figure 3.7).

Diet

Burbot diets are covered in Charge 8 of this
report.

Seasonal Distribution

Thereis no information on seasonal distribution.

Species I nteractions

The data suggest that burbot have increased in
population size, mass per individual, and age
since the late 1990s in Ontario and New Y ork
waters. This suggests that the carrying capacity
of burbot hasincreased in those regions. A few

hypotheses are being tested to explain this
increase. One hypothesis tested was that the
increase in average biomass per lift was dueto
an increase in the food supply for burbot. The
exotic round goby (Neogobius melanostomus)
first appeared in the eastern basin of Lake Erie
in 1998 and became fully established by 2000
(Forage Task Group Report 2003). The round
goby has become an increasingly important prey
speciesfor burbot. In New York watersin the
standard gillnet assessment, the proportion of
burbot stomachs collected that contained gobies
increased from 0% in 1998 to 64% in 2003. In
Ontario waters, there was a significant positive
correlation between average biomasslift of
burbot from the summer gill net assessment and
average catch/trawl hour of gobiesin the OMNR
offshore trawl surveysin the eastern basin
between 1998 and 2003 (Figure 3.8). However,
this correlation was not significant for New
York waters.
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Table3.1. Tota burbot commercial harvest (thousands of pounds) in Lake Erie by jurisdiction, 1980 -
2003.

Y ear New York Pennsylvania Ohio Ontario Total
1980 0 2.00 0 0 2.00
1981 0 2.00 0 0 2.00
1982 0 0 0 0 0
1083 0 2.00 0 6.00 8.00
1984 0 1.00 0 1.00 2.00
1985 0 1.00 0 1.00 2.00
1986 0 3.00 0 2.00 5.00
1987 0 0 0 4.00 4.00
1988 0 1.00 0 0.00 1.00
1989 0 4.00 0 0.80 4.80
1990 0 15.50 0 1.70 17.20
1991 0 33.40 0 1.20 34.60
1992 0.70 22.20 0 590 28.80
1993 2.60 4.20 0 3.10 9.90
1994 3.00 12.10 0 6.80 21.90
1995 1.90 30.90 1.20 8.90 42.90
1996 3.40 2.30 1.20 8.60 15.50
1997 2.90 8.90 1.70 7.40 20.90
1998 0.20 9.00 150 9.90 20.60
1999 0.97 7.94 1.15 394.78 404.84
2000 0.09 2.28 0.08 30.13 32.58
2001 0.39 4.36 0.05 6.45 11.25
2002 0.87 5.18 0.06 3.37 9.48
2003 0.14 0.18 0.19 2.29 2.80
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Figure 3.1. Average burbot catch rate (fish/lift) from summer gill net assessment by jurisdiction, 1992 -

2003.
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Figure 3.2. Average burbot biomass (kg/lift) from summer gill net assessment by jurisdiction, 1994 -
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Figure 3.3. Average mass (g) per individual burbot from summer gill net assessment by jurisdiction,
1994 - 2003.
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Figure 3.4. Burbot CUE by basin from the OMNR Partnership Index Fishing Program, 1989 - 2003
(Includes canned and bottom nets, all mesh sizes, except thermocline sets).
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Figure 3.5. Length distribution of burbot collected from all jurisdictionsin the summer gill net
assessment, 2003 (n = 447), and the OMNR Partnership Index Fishing Program, 2003 (n = 249).
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Figure 3.6. Mass distribution of burbot collected from all jurisdictionsin the summer gill net assessment,
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Figure 3.7. Mean and median ages of burbot by year from fish collected in the lake trout summer
assessment, New Y ork waters only, 1995 - 2002.
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Figure 3.8. Relationship between average mass of burbot per lift in annual gillnet assessment and index

of abundance of round gobies from annual trawls by the forage task group in Ontario watersin the eastern
basin of Lake Erie, 1998 - 2003 (r* = 0.89, P = 0.017).
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Charge 4: Continueto participatein the IMSL processon Lake Erieto outlineand
prescribe the needs of the L ake Erie sea lamprey management program (P. Sullivan,

M. Fodale, and J. Markham)

The Great L akes Fishery Commission and
its control agents (U.S. Fish and Wildlife
Service and Fisheries and Oceans, Canada)
continue to implement Integrated
Management of Sea Lampreys (IMSL) in
Lake Erieincluding quantitative selection of
streams for treatment implementation of
alternative control methods. The Lake Erie
Cold Water Task Group has provided the
forum for the discussion of concerns about
wounding and lake trout mortality.

2003 Lake Trout Wounding Rates

Observed fresh wounding (A1-A3) on lake
trout greater than 21 inchestotal length (532
mm) increased substantialy in 2003 to 10.4
wounds per 100 fish (Figure 4.1). While
this rateis not as high as the wounding rates
found from 1997 through 2001, it does
follow ayear of low A1-A3 wounding
(2002) when rates were below the target of 5
wounds per 100 fish as established by the
Sea Lamprey Management Plan for Lake
Erie (Lake Trout Task Group 1985). Similar
to past years, dmost all of the fresh wounds
occurred on larger lake trout greater than 25
(635mm) inches with the fish over 29 inches
(736 mm) being the preferred host (Table
4.1). There were some fresh wounds on the
smaller size classes of lake trout as well.

Fresh wounds (A1) are considered indicators
of the attack rate for the current year at the
time of sampling (August). A1 woundingin
2003 was 0.028 wounds per adult lake trout
greater than 21 inches (Figure 4.2). This
rate is almost identical to the A1 wounding
rates found in 2000 and 2001 but follows a

year of no A1 woundsin 2002. Al wounds
were found in each of the four size

categories (Table 4.1), but the larger-sized
fish remained the main targets.

The past year’ s cumulative attacks are
indicated by A4 wounds. The 2003 A4
wounding rate of 18.3 wounds per 100 fish
for lake trout greater than 21 inches was
similar to rates found over the past 2 years
(Figure 4.3). Again, the majority of the A4
wounds were found on fish greater than 25
inchesin total length (Table 4.1).

2003 Actions

During 2003, assessments were conducted in
3 streams (0 Canada, 3 U.S.) to rank them
for lampricide treament, and another 10
streams (2 Canada, 8 U.S)) to determine
presence or absence of sealamprey larvae
(Tables 4.1 and 4.2). The populations
considered for treatment were either re-
established (Cattaraugus, Raccoon) or
residua to treatment (Conneaut).
Quantitative assessment of Big Otter Creek
was scheduled for 2003 in anticipation of
possible lampricide treatment in 2004,
however high discharge and turbidity
precluded survey. Sealamprey larvae were
detected in Delaware Creek for thefirst time
since 1989.

Control effort, which had been enhanced to
counter observed increasesin sealamprey
abundance, continued in 2003 with
lampricide treatments of Conneaut and Big
creeks and the Grand River. This marked the
12" lampricide treatment in the lake's
tributaries since 1999. By comparison, only
9 Lake Erie stream treatments had been
conducted in the previous eight years from
1991 to 1998.

The estimated numbers of spawning-phase
sealampreys edged up dightly in 2003 after
2 years of decline (Schleen and Klar 2002,
Klar and Y oung 2003, Y oung and Klar
2004). The 2003 spawning population was
estimated at 4,150, up from 1,485 in 2002
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(Fig. x; the lowest estimated population size
since treatments began in 1986). A total of
100 spawning-phase sea lampreys were
trapped in 3 U.S. tributaries (Grand River
and Cattaraugus and, Spooner creeks), a
reduction of 18% when compared with the
2002 catch. Total catch in 2 Canadian
tributaries (Big and Y oung' s creeks) was
375, which represents a 94% increase over
the previous year, yet remains far fewer than
the 1009 captured in 2001.

Several barrier projects are proceeding on
Lake Erie. Consultation occurred between
DFO, OMNR and the Grand River
Conservation Authority (GRCA) on
enhanced native fish passage at the
Caledonia dam on the Grand River.
Planning for the proposed low-head barrier
on Conneaut Creek continued.

2004 Plans

Sea lamprey management plans for Lake
Erie in 2004 include lampricide treatment of
Cattaraugus Creek, based on a comparison
of cost-per-transformer estimates for all
Great Lakes streams that were quantitatively
assessed in 2003. Pending results from
surveys planned for spring 2004, Big Otter
Creek may also betreated. Larval
assessments are planned on 21 L ake Erie
streams (9 Canada, 12 U. S.), 2 of which (0
Canada, 2 U.S.) will be considered for
lampricide treatment in 2005 (Tables 4.1,
4.2). In addition, 5 tributaries to Lake St.

Clair (2 Canada, 3 U.S.) with histories of sea

lamprey production will be assessed. The
U.S. Army Corps of Engineersis currently
completing a Preliminary Restoration Plan
(PRP) that would include the construction of
apermanent sea lamprey trap in the

Springville dam on Cattaraugus Creek. Plans

by the GRCA and OMNR to pass walleyes

at the Caledonia dam on the Grand River are

moving ahead, and the installation of new
denil fish ways has been proposed. These
agencies are working with DFO to ensure
continued blockage of migrant spawning-
phase sealampreys at this structure.

M odifications scheduled for the Taguanyah

Creek dam should not impair its ability to
prevent spawning-phase sealampreys from
ascending this cold water tributary to the
Grand River.

References

Klar, G. T. and Young, R. J. 2003.
Integrated management of sea lampreysin
Lake Erie 2002. 2003 Annual Report to the
GLFC's Lake Erie Committee. Great Lakes
Fishery Commission, Ann Arbor, Michigan,
USA.

Lake Trout Task Group. 1985. A Sea
Lamprey Management Plan for Lake Erie.
Report to the Great Lakes Fisheries
Commission’s Lake Erie Committee, Ann
Arbor, Michigan, USA.

Schleen, L. P. and Klar, G. T. 2002.
Integrated management of sea lampreysin
Lake Erie 2001. 2002 Annual Report to the
GLFC's Lake Erie Committee. Gresat Lakes
Fishery Commission, Ann Arbor, Michigan,
USA.

Young, R. J. and Klar, G. T. 2004.
Integrated management of sea lampreysin
Lake Erie 2003. 2004 Annual Report to the
GLFC's Lake Erie Committee. Great Lakes
Fishery Commission, Ann Arbor, Michigan,
USA.

Charge 4 Page?2



Coldwater Task Group Report 2004

Table4.1. Frequency of sealamprey wounds observed on several standard length groups of lake
trout collected from standard mesh gill netsin New Y ork waters of Lake Erie, August 2003.

SIZE CLASS |SAMPLE | NO.FISH WITH WOUND PERCENT WITH NO. A1-A3
TOTAL LENGTH | SIZE |FRESH WOUNDS CLASSIFICATION Al1-A3 WOUNDS
(inches) Al A2 A3 A4 WOUNDS PER 100 FISH
17-21 29 1 1 0 0 0 34 34
21-25 95 1 1 0 6 21 2.1
25-29 231 16 5 6 12 45 6.9 10.0
>29 67 10 5 1 10 21 14.9 23.9
>21 393 28 11 8 22 72 71 10.4

Table 4.2: Larval sealamprey assessments of Canadian Lake Erie tributaries in 2003 and plans
for 2004.

Surveyed Survey Plans
Stream History In2003 Type Results for 2004
Big Creek Positive Yes  Treat. Eval. Negative none
Young's Creek Positive Yes  Evaluation Negative none
Big Otter Creek Positive No - - Quantitative survey*
/ Contingency treatment™®

East Creek Positive No - - none
Catfish Creek Positive No - . Eval uation survey?
Silver Creek Positive No - - none
South Otter Creek Positive No - - Evaluation survey
Clear Creek Positive No - - Evaluation survey
Forestville Creek Positive No - - Evaluation survey
Normandale Creek Positive No - - Evaluation survey
Fishers Creek Positive No - - Evaluation survey
Kettle Creek Negative No - - none
E-116 Negative No - - Detection survey®
Grand River Negative No - - Detection survey
St. Clair tributaries

St. Clair River Positive No - - Evaluation survey

Thames River Positive No - - Evaluation survey

'Quantitaive survey — conducted to estimate larval population and larvae expected to metamorphose in the
following year. Projected treatment cost isdivided by the metamorphosed larval estimate to provide a
ranking against other Great Lakes tributaries for lampricide treatment.

laContingency treatment - Depending on 2004 Quantitative survey results, lampricide treatment may be
conducted in 2004.

“Evaluation survey —conducted to determine requirement for quantitative assessment.

*Detection survey — conducted to determine larval presence or absence in streams with no history of sea
lamprey infestation.
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Table 4.3: Larval sealamprey assessments of U.S. Lake Erie tributaries conducted in 2003 and plans
for 2004.

Surveyed Survey Plans

Stream History In2003 Type Results for 2004
Cattaraugus Creek Positive Yes Quantitative Positive Lampricide treatment
Conneaut Creek Positive Yes Quantitative Positive None
Grand River Positive Yes Treament Eval Positive None
Raccoon Creek Positive Yes  Quantitative Positive Quantitative survey
Delaware Creek Positive Yes  Evauation Positive Quantitative survey
Halfway Brook Positive Yes  Evaluation Negative None
Wheeler Creek Positive Yes  Detection Negative None
Little Sister Creek Negative Yes  Detection Negative None
Ashtabula River Negative Yes  Detection Negative None
Arcola Creek Negative Yes  Detection Negative None
Chagrin River Negative Yes  Detection Negative None
Buffalo River

Cayuga Creek Positive No - - Evaluation survey
Canadaway Creek Positive No - - Evaluation survey
Chautaqua Creek Negative No - - Detection survey
Walnut Creek Negative No - - Detection survey
Crooked Creek Positive No - - Evaluation survey
Black River Negative No - - Detection survey
Vermilion River Negative No - - Detection survey
Sandusky River Negative No - - Detection survey
Portage River Negative No - - Detection survey
Maumee River Negative No - - Detection survey
St. Clair tributaries

St. Clair River Positive No - - Evaluation survey

Clinton River Positive No - - Evaluation survey

Belle River Positive No - - Evaluation survey
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Figure 4.1. Number of fresh (Type Al — A3) sealamprey wounds per 100 adult lake trout greater
than 21 inches (532 mm) sampled in standard assessment gill nets from New Y ork waters of Lake
Erie, August, 1980— 2003. The Strategic Plan target rate is 5 wounds per 100 fish.
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Figure 4.2. Number of fresh Type Al sealamprey wounds observed per adult lake trout greater
than 21 inches (532 mm) sampled in standard assessment gill nets from New Y ork waters of Lake
Erie, August - September, 1980 - 2003.
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Figure4.3. Number of Type A4 sealamprey wounds observed per 100 adult lake trout greater
than 21 inches (532 mm) sampled in standard assessment gill nets from New Y ork waters of Lake
Erie, August, 1985- 2003.
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Figure 4.4. Lake-wide estimate of spawning-phase sealampreysin Lake Erie, 1980-2003.
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Charge5 Maintain an annual interagency electronic database of L ake Erie saimonid
stocking and current projectionsfor the STC, GLFC and Lake Erie agency

data depositories (C. Murray and J. Markham)

Stocking of Lake Trout

The current lake trout goa of 120,000 yearlings
stocked was met for the fifth straight year
(Figure 5.1). Thiswas equal to effort in both
2001 and 2002, but still 23% below the long-
term average. The Allegheny National Fish
Hatchery (ANFH) supplied al of the lake trout,
with all 120,000 Finger Lakes strain delivered to
New York. Thesefish wereall stocked over 70
feet of water north of Dunkirk between 7 May
and 15 May, 2003. No lake trout were stocked
in Pennsylvaniawatersin 2003. All yearling
lake trout were adipose fin-clipped and coded-
wire tagged prior to stocking. An additional
109,230 lake trout sac fry, also supplied by
ANFH, were stocked by tube over cobble
material on Brocton Shoal by NYS DEC
personnel on 27 May, 2003. This was well
below the stocking goal of 500,000. All lake
trout fry were otolith marked by exposure to
temperature change prior to release for future
identification.

To address the lack of natural recruitment in the
Lake Erie system and declining adult numbers, a
new strain of lake trout from Lake Superior is
currently being raised at ANFH for stocking in
Lake Erie beginning in 2004. The Klondike
strain, also referred to as humpers or bankers, is
an offshore form that livesits entire life around
deep-water reef areas. The Klondike appearsto
have characteristics that are more conducive for
spawning in the Lake Erie than those of the
forms currently stocked. Further, it isthe most
genetically diverse strain of all the Federa
Hatchery fish. This combination of
characteristics may improve the chances of
establishing a self-sustaining lake trout
population in Lake Erie. Approximately 31,000
Klondike yearlings are schedul ed to be stocked
in Lake Eriein Spring 2004. Overall socking
effort of yearling lake trout in Lake Erieis
expected to increase in 2005 to 160,000

yearlings split between the Klondike and Finger
Lakes strains.

A paired planting of yearling lake trout to
compare survival and growth rates of large
versus small stocking size was continued in
2003. Thiswas the fourth year of the five year
comparison study that began in 2000. Because
all lake trout were stocked off of Dunkirk in
2003, we will have three different size groups to
evaluate over the next few years. Thefirst
stocking of yearling lake trout averaged 15.0
fish/pound and were stocked on 7 May 2003.
The second group averaged 13.5 fish/pound and
were stocked on 8 May. The largest-sized group
ranged from 10 to 10.5 fish/pound and were
stocked on 9 May and 15 May 2003. All the
lake trout were stocked off the RV ARGO in 70
feet of water north of Dunkirk. Each of the size
groups consisted of 40,000 fish and had different
coded-wire tag (CWT) numbers for future
identification.

Results of the study thus far significantly favor
the larger stocked fish. Cumulative returns from
thefirst paired stocking in 2000 favored the
larger stocked fish 2.33:1 (205 large, 89 small)
(t-test; P<0.0005), the 2001 stocking 2.33:1 (37
large, 16 small) (t-test; P<0.01), and 1.94:1 (55
large, 28 small) (t-test; P<0.005) with 2002
stocked lake trout (Figure 5.2). No age 1 (2003
stocking) lake trout were caught during the 2003
coldwater assessment survey to assess return
rates. Significant differences (chi-square;
P<0.01) in average sizes were also found up to
age 4. Differences were generally about one
inch in length.

While the larger sized fish have return rates
around 2:1 compared to the normal “smaller”
stocking size, the question remains whether this
is enough of a difference to change stocking
policy. Thelarger fish areraised at half the
raceway density (20,000 vs. 40,000). AtaZ2:1
return rate, this equal's the same number of
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recruitsreturned. A similar size comparison
study in Lake Michigan found no differencesin
return rates from different size and quality lake
trout stockings (Chuck Bronte, USFWS,
Personal Communication). Future studiesto
evaluate other stocking densities such as 30,000
fish/raceway may be needed to determine the
best stocking strategy to maximize returns and
stabilize recruitment of lake trout yearlings,
whichisthe ultimate goal.

Stocking of Other Salmonids

In 2003, over 2 million yearling trout and
salmon were stocked in Lake Erie, including
rainbow trout / steelhead, lake trout, brown trout
and coho salmon (Figure 5.3). Total salmonine
stocking decreased nearly 10% from 2002 and
had decreased 12% from the long-term average
(1989 - 2003). Annual summaries for each
species stocked within individual state and
provincial areas are summarized in Table 5.1.

All riparian agencies stock rainbow trout in Lake
Erie. Rainbow trout / steelhead accounted for
87% of al salmonids stocked in 2003. A total of
1,793,083 yearling rainbow trout were stocked
in 2003, representing a 7.6% decrease from
2002. Rainbow trout stocking in 2003 had
increased over 16% from the long-term average,
primarily aresult of the increased prominence of
this speciesin jurisdictional fisheries over that
last decade. Details on strain composition and
stocking location are covered in detail under
Charge 6 of this report.

Brown trout stocking in Lake Erie totaled
74,734 yearlingsin 2003. Thisrepresented a
decrease of 36% from 2002, and a 15% decrease
from the long-term average. The majority
(90%) of the brown trout are of domestic
(inland) origin and stocked in New Y ork and
Pennsylvania The remainder are aLake
Ontario (Ganaraska River) strain stocked in
Ontario waters of Lake Erie.

The Pennsylvania Fish and Boat Commission
stocked 69,912 coho salmon in Lake Eriein
2003. The Pennsylvania Fish and Boat
Commission has terminated the coho salmon

program with no plans to stock this speciesin
the future. Thisfinal stocking represented a
30% decrease from 2002, and a 76% decrease
from the 1989-2003 annual average. Aswith
other jurisdictional anadromous fisheries, there
has been a shift in emphasis to the steelhead
trout fishery.
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Table5.1: Summary of salmonid stocking in number of yearling equivalents, Lake Erie 1989 — 2003.

Jurisdiction Lake Trout Coho Chinook Brown Trout Rainbow/Steelhead Total
ONTARIO - - -- 14,370 14,370
NEW YORK 143,200 154,210 70,370 54,590 141,740 564,110
PENNSYLVANIA 80,000 1,166,480 - 62,450 720,920 2,029,850
OHIO - - - 92,120 242,000 334,120
MICHIGAN - 400,190 - 50,350 69,560 520,100
1989 Total 223,200 1,720,880 70,370 259,510 1,188,590 3,462,550
ONTARIO - - -- - 31,530 31,530
NEW YORK 113,730 5,730 65,170 48,320 160,500 393,450
PENNSYLVANIA 82,000 249,810 5,670 55,670 889,470 1,282,620
OHIO - - - - 485,310 485,310
MICHIGAN -- -- - 51,090 85,290 136,380
1990 Total 195,730 255,540 70,840 155,080 1,652,100 2,329,290
ONTARIO - - - - 98,200 98,200
NEW YORK 125,930 5,690 59,590 43,500 181,800 416,510
PENNSYLVANIA 84,000 984,000 40,970 124,500 641,390 1,874,860
OHIO - - - - 367,910 367,910
MICHIGAN -- -- -- 52,500 58,980 111,480
1991 Total 209,930 989,690 100,560 220,500 1,348,280 2,868,960
ONTARIO - - - - 89,160 89,160
NEW YORK 108,900 4,670 56,750 46,600 149,050 365,970
PENNSYLVANIA 115,700 98,950, 15,890 61,560 1,485,760 1,777,860
OHIO - - -- - 561,600 561,600
MICHIGAN - - -- -- 14,500 14,500
1992 Total 224,600 103,620 72,640 108,160 2,300,070 2,809,090
ONTARIO - - - 650 16,680 17,330
NEW YORK 142,700 -- 56,390 47,000 256,440 502,530
PENNSYLVANIA 74,200 271,700 - 36,010 973,300 1,355,210
OHIO - -